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Nel lontano 1981…



Piero Angela - Prima puntata del programma televisivo “QUARK”

“[…] Esplorare in modo chiaro e comprensibile il mondo della 
scienza e della ricerca nei suoi vari aspetti. 

Il titolo “QUARK” è un po’ curioso e l’abbiamo preso in prestito 
dalla fisica, dove molti studi sono in corso su ipotetiche 
particelle subnucleari, chiamate appunto “quarks”, che 
sarebbero i più piccoli mattoni della materia finora conosciuti.  

È quindi un po’ un andare dentro alle cose.”
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<latexit sha1_base64="/o2JT0vapVtsvUtEqVomIFC+2+c=">AAACBXicbVC7TsNAEDyHVwivBEqaExESVWRHQVBG0KQMEnlIibHOl0045fzQ3RqILNd8BS1UdIiW76DgX7CDC0iYajSzq50dN5RCo2l+GoWV1bX1jeJmaWt7Z3evXNnv6iBSHDo8kIHqu0yDFD50UKCEfqiAea6Enju9zPzeHSgtAv8aZyHYHpv4Yiw4w1RyyhUnric3cSMZIjxg3ILEKVfNmjkHXSZWTqokR9spfw1HAY888JFLpvXAMkO0Y6ZQcAlJaRhpCBmfsgkMUuozD7Qdz6Mn9DjSDAMagqJC0rkIvzdi5mk989x00mN4qxe9TPzPG0Q4Prdj4YcRgs+zQygkzA9prkTaCdCRUIDIsuRAhU85UwwRlKCM81SM0pJKaR/W4vfLpFuvWY3a6VWj2rzImymSQ3JETohFzkiTtEibdAgn9+SJPJMX49F4Nd6M95/RgpHvHJA/MD6+AXmLmLs=</latexit>
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<latexit sha1_base64="n5Lx0bfOJfISFK9/Zjw9BppQ2u0=">AAACBXicbVC7TsNAEDyHVwivBEqaExESVWSjIFJGoaEMEnlISYjOl0045Xy27tZAZLnmK2ihokO0fAcF/4JtUkDCVKOZXe3suIEUBm3708qtrK6tb+Q3C1vbO7t7xdJ+2/ih5tDivvR112UGpFDQQoESuoEG5rkSOu70IvU7d6CN8NU1zgIYeGyixFhwhok0LJaGUTW+iWpxH+EBowbEw2LZrtgZ6DJx5qRM5mgOi1/9kc9DDxRyyYzpOXaAg4hpFFxCXOiHBgLGp2wCvYQq5oEZRFn0mB6HhqFPA9BUSJqJ8HsjYp4xM89NJj2Gt2bRS8X/vF6I49ogEioIERRPD6GQkB0yXIukE6AjoQGRpcmBCkU50wwRtKCM80QMk5IKSR/O4vfLpH1acaqVs6tqud6YN5Mnh+SInBCHnJM6uSRN0iKc3JMn8kxerEfr1Xqz3n9Gc9Z854D8gfXxDXnDmLs=</latexit>



Viaggio al centro del nucleo

4
2He

<latexit sha1_base64="/o2JT0vapVtsvUtEqVomIFC+2+c=">AAACBXicbVC7TsNAEDyHVwivBEqaExESVWRHQVBG0KQMEnlIibHOl0045fzQ3RqILNd8BS1UdIiW76DgX7CDC0iYajSzq50dN5RCo2l+GoWV1bX1jeJmaWt7Z3evXNnv6iBSHDo8kIHqu0yDFD50UKCEfqiAea6Enju9zPzeHSgtAv8aZyHYHpv4Yiw4w1RyyhUnric3cSMZIjxg3ILEKVfNmjkHXSZWTqokR9spfw1HAY888JFLpvXAMkO0Y6ZQcAlJaRhpCBmfsgkMUuozD7Qdz6Mn9DjSDAMagqJC0rkIvzdi5mk989x00mN4qxe9TPzPG0Q4Prdj4YcRgs+zQygkzA9prkTaCdCRUIDIsuRAhU85UwwRlKCM81SM0pJKaR/W4vfLpFuvWY3a6VWj2rzImymSQ3JETohFzkiTtEibdAgn9+SJPJMX49F4Nd6M95/RgpHvHJA/MD6+AXmLmLs=</latexit>

12
6 C

<latexit sha1_base64="H16H47KQqOU5K1Yz8ooy7UoYmTo=">AAACBXicbVC7TsNAEDzzDOHlQElzIkKiiuwoPMqINJRBIg8pCdH5sgmnnM/W3RqILNd8BS1UdIiW76DgX3BMCkiYajSzq50dL5TCoON8WkvLK6tr67mN/ObW9s6uXdhrmiDSHBo8kIFue8yAFAoaKFBCO9TAfE9CyxvXpn7rDrQRgbrGSQg9n42UGArOMJX6dqEfnyY3sVtOuggPGNeSvl10Sk4GukjcGSmSGep9+6s7CHjkg0IumTEd1wmxFzONgktI8t3IQMj4mI2gk1LFfDC9OIue0KPIMAxoCJoKSTMRfm/EzDdm4nvppM/w1sx7U/E/rxPh8LwXCxVGCIpPD6GQkB0yXIu0E6ADoQGRTZMDFYpyphkiaEEZ56kYpSXl0z7c+e8XSbNcciulk6tKsXoxayZHDsghOSYuOSNVcknqpEE4uSdP5Jm8WI/Wq/Vmvf+MLlmznX3yB9bHNyHjmIQ=</latexit>

8
4Be

<latexit sha1_base64="n5Lx0bfOJfISFK9/Zjw9BppQ2u0=">AAACBXicbVC7TsNAEDyHVwivBEqaExESVWSjIFJGoaEMEnlISYjOl0045Xy27tZAZLnmK2ihokO0fAcF/4JtUkDCVKOZXe3suIEUBm3708qtrK6tb+Q3C1vbO7t7xdJ+2/ih5tDivvR112UGpFDQQoESuoEG5rkSOu70IvU7d6CN8NU1zgIYeGyixFhwhok0LJaGUTW+iWpxH+EBowbEw2LZrtgZ6DJx5qRM5mgOi1/9kc9DDxRyyYzpOXaAg4hpFFxCXOiHBgLGp2wCvYQq5oEZRFn0mB6HhqFPA9BUSJqJ8HsjYp4xM89NJj2Gt2bRS8X/vF6I49ogEioIERRPD6GQkB0yXIukE6AjoQGRpcmBCkU50wwRtKCM80QMk5IKSR/O4vfLpH1acaqVs6tqud6YN5Mnh+SInBCHnJM6uSRN0iKc3JMn8kxerEfr1Xqz3n9Gc9Z854D8gfXxDXnDmLs=</latexit>



Viaggio al centro del nucleo

1
H
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1.6726 ⇥ 10�27kg

<latexit sha1_base64="OkpEHV+aXzEaRPBcUVisC10gK3c="></latexit>
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Massa: 

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

Spin: 1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>
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E = mc2

<latexit sha1_base64="F6leOqNcFt/sBZFSTCZo6y8I7s4=">AAAB+nicbVDLSsNAFJ3UV62vqks3g0VwVZJS0Y1QFMFlBfuANpbJ9LYOnUnCzI1QYn/Cra7ciVt/xoX/YhKz0NazOpxzL/fc44VSGLTtT6uwtLyyulZcL21sbm3vlHf32iaINIcWD2Sgux4zIIUPLRQooRtqYMqT0PEml6nfeQBtRODf4jQEV7GxL0aCM0yk7hU9p4rf1Qblil21M9BF4uSkQnI0B+Wv/jDgkQIfuWTG9Bw7RDdmGgWXMCv1IwMh4xM2hl5CfabAuHGWd0aPIsMwoCFoKiTNRPi9ETNlzFR5yaRieG/mvVT8z+tFODpzY+GHEYLP00MoJGSHDNciKQLoUGhAZGlyoMKnnGmGCFpQxnkiRkkzpaQPZ/77RdKuVZ169eSmXmlc5M0UyQE5JMfEIaekQa5Jk7QIJ5I8kWfyYj1ar9ab9f4zWrDynX3yB9bHNyrFk3k=</latexit>
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<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

Massa: 938.27 MeV

<latexit sha1_base64="b4pulgupwg1AKNInBxroyKIzUiE=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrOAATqijY0JJvJIgJDZ4YITZx+ZuWsgG6z9Clut7Iytv2Hhv7ggJmr0VCfn3Jt77nFDJQ0y9mallpZXVtfS65mNza3tnexurmmCSAtoiEAFuu1yA0r60ECJCtqhBu65Clru9enMb92ANjLwL3ESQs/jI18OpeCYSP1srlqs2IUy7SKMMb49h+a0n80zu1hNUKHMLjHGHLYgrEgdm82RJwvU+9n37iAQkQc+CsWN6TgsxF7MNUqhYJrpRgZCLq75CDoJ9bkHphfPs0/pYWQ4BjQETaWicxG+b8TcM2biucmkx/HK/PZm4l9eJ8JhpRdLP4wQfDE7hFLB/JARWialAB1IDYh8lhyo9KngmiOClpQLkYhR0lIm6ePrafo/aRZsp2QfX5TytZNFM2myTw7IEXFImdTIGamTBhFkTO7JA3m07qwn69l6+RxNWYudPfID1usHkZmYIQ==</latexit>

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

Spin: 1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>



939.56 MeV

<latexit sha1_base64="kETJIqhooafwagMTQO/rLAU12AI=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrMCCh3RxsYEEwETIGR2uOCE2Udm7hrIBmu/wlYrO2Prb1j4Ly6IiRo91ck59+aee9xQSYOMvVmphcWl5ZX0amZtfWNzK7uda5gg0gLqIlCBvnK5ASV9qKNEBVehBu65Cpru8HTqN29AGxn4lzgOoePxgS/7UnBMpG42VylU7NIRbSOMML49h8akm80zu1BJUKbMLjLGHDYnrEAdm82QJ3PUutn3di8QkQc+CsWNaTksxE7MNUqhYJJpRwZCLoZ8AK2E+twD04ln2Sd0PzIcAxqCplLRmQjfN2LuGTP23GTS43htfntT8S+vFWG/3ImlH0YIvpgeQqlgdsgILZNSgPakBkQ+TQ5U+lRwzRFBS8qFSMQoaSmT9PH1NP2fNA5tp2iXLor56sm8mTTZJXvkgDjkmFTJGamROhFkRO7JA3m07qwn69l6+RxNWfOdHfID1usHlnCYJA==</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

Viaggio al centro del nucleo

Identikit

Massa: 

Carica: 

Spin: 1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>



Viaggio al centro del nucleo

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

Spin: 1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>

1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

Massa: 938.27 MeV

<latexit sha1_base64="b4pulgupwg1AKNInBxroyKIzUiE=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrOAATqijY0JJvJIgJDZ4YITZx+ZuWsgG6z9Clut7Iytv2Hhv7ggJmr0VCfn3Jt77nFDJQ0y9mallpZXVtfS65mNza3tnexurmmCSAtoiEAFuu1yA0r60ECJCtqhBu65Clru9enMb92ANjLwL3ESQs/jI18OpeCYSP1srlqs2IUy7SKMMb49h+a0n80zu1hNUKHMLjHGHLYgrEgdm82RJwvU+9n37iAQkQc+CsWN6TgsxF7MNUqhYJrpRgZCLq75CDoJ9bkHphfPs0/pYWQ4BjQETaWicxG+b8TcM2biucmkx/HK/PZm4l9eJ8JhpRdLP4wQfDE7hFLB/JARWialAB1IDYh8lhyo9KngmiOClpQLkYhR0lIm6ePrafo/aRZsp2QfX5TytZNFM2myTw7IEXFImdTIGamTBhFkTO7JA3m07qwn69l6+RxNWYudPfID1usHkZmYIQ==</latexit>

939.56 MeV

<latexit sha1_base64="kETJIqhooafwagMTQO/rLAU12AI=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrMCCh3RxsYEEwETIGR2uOCE2Udm7hrIBmu/wlYrO2Prb1j4Ly6IiRo91ck59+aee9xQSYOMvVmphcWl5ZX0amZtfWNzK7uda5gg0gLqIlCBvnK5ASV9qKNEBVehBu65Cpru8HTqN29AGxn4lzgOoePxgS/7UnBMpG42VylU7NIRbSOMML49h8akm80zu1BJUKbMLjLGHDYnrEAdm82QJ3PUutn3di8QkQc+CsWNaTksxE7MNUqhYJJpRwZCLoZ8AK2E+twD04ln2Sd0PzIcAxqCplLRmQjfN2LuGTP23GTS43htfntT8S+vFWG/3ImlH0YIvpgeQqlgdsgILZNSgPakBkQ+TQ5U+lRwzRFBS8qFSMQoaSmT9PH1NP2fNA5tp2iXLor56sm8mTTZJXvkgDjkmFTJGamROhFkRO7JA3m07qwn69l6+RxNWfOdHfID1usHlnCYJA==</latexit>



Viaggio al centro del nucleo

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

Esistono particelle simili?



Viaggio al centro del nucleo

⇡+

<latexit sha1_base64="kcG0kXjEMwNGt6xktjW6/MSAmLs=">AAAB+XicdVDLSgNBEJyNrxhfUY9eBoMgCGHXJCZ7C3rxGME8IFnD7KQTh8w+mOkVwpKP8Konb+LVr/Hgv7i7RlDROhVV3XR1uaEUGk3zzcgtLa+sruXXCxubW9s7xd29jg4ixaHNAxmonss0SOFDGwVK6IUKmOdK6LrTi9Tv3oHSIvCvcRaC47GJL8aCM0yk7iAU9IaeDIsls2zbpmnXaUpqdiUlDatin1nUKpsZSmSB1rD4PhgFPPLARy6Z1n3LDNGJmULBJcwLg0hDyPiUTaCfUJ95oJ04izunR5FmGNAQFBWSZiJ834iZp/XMc5NJj+Gt/u2l4l9eP8Jxw4mFH0YIPk8PoZCQHdJciaQHoCOhAJGlyYEKn3KmGCIoQRnniRglxRSSPr6epv+TzmnZqpZrV9VS83zRTJ4ckENyTCxSJ01ySVqkTTiZknvyQB6N2Hgyno2Xz9GcsdjZJz9gvH4AaXGTsw==</latexit>

⇡�

<latexit sha1_base64="vciRUpeC1hhIzMKCy1LyxeyIdcI=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpOwgFvaEnw2LJLNu2adp1mpKaXUlJw6rYZxa1ymaGElmgNSy+D0YBjzzwkUumdd8yQ3RiplBwCfPCINIQMj5lE+gn1GceaCfO4s7pUaQZBjQERYWkmQjfN2LmaT3z3GTSY3irf3up+JfXj3DccGLhhxGCz9NDKCRkhzRXIukB6EgoQGRpcqDCp5wphghKUMZ5IkZJMYWkj6+n6f+kc1q2quXaVbXUPF80kycH5JAcE4vUSZNckhZpE06m5J48kEcjNp6MZ+PlczRnLHb2yQ8Yrx9sj5O1</latexit>

⇡0

<latexit sha1_base64="MfmRKL9VK9LQm5KqmtPqVez3wBQ=">AAAB+XicdVDLTsJAFJ3iC/GFunQzkZi4aloBoTuiG5eYCJhAJdPhghOmj8zcmpCGj3CrK3fGrV/jwn+xrZio0bM6Oefe3HOPF0mh0bLejMLS8srqWnG9tLG5tb1T3t3r6jBWHDo8lKG69pgGKQLooEAJ15EC5nsSet70PPN7d6C0CIMrnEXg+mwSiLHgDFOpN4gEvaHWsFyxTMexLKdBM1J3qhlp2lXn1Ka2aeWokAXaw/L7YBTy2IcAuWRa920rQjdhCgWXMC8NYg0R41M2gX5KA+aDdpM87pwexZphSCNQVEiai/B9I2G+1jPfSyd9hrf6t5eJf3n9GMdNNxFBFCMEPDuEQkJ+SHMl0h6AjoQCRJYlByoCypliiKAEZZynYpwWU0r7+Hqa/k+6J6ZdM+uXtUrrbNFMkRyQQ3JMbNIgLXJB2qRDOJmSe/JAHo3EeDKejZfP0YKx2NknP2C8fgBxPJO4</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⇤1405

<latexit sha1_base64="u/5Us5V3yvgIO8l839zkVzbcUf0=">AAACAHicdVA9TwJBEN3DL8Qv1NJmIzGxIncCwnVGGwsLTERNAMncMuCGvY/szpmYC42/wlYrO2PrP7Hwv3iHmKjRV7289yYz87xISUO2/WblZmbn5hfyi4Wl5ZXVteL6xrkJYy2wJUIV6ksPDCoZYIskKbyMNILvKbzwRkeZf3GD2sgwOKPbCLs+DAM5kAIola46J2m0D73Eqdq1ca9Yssuua9tunWek5lYy0nAq7r7DnbI9QYlN0ewV3zv9UMQ+BiQUGNN27Ii6CWiSQuG40IkNRiBGMMR2SgPw0XSTydVjvhMboJBHqLlUfCLi94kEfGNufS9N+kDX5reXiX957ZgGjW4igygmDES2iKTCySIjtEzrQN6XGokguxy5DLgADUSoJQchUjFO+ymkfXw9zf8n53tlp1qunVZLB4fTZvJsi22zXeawOjtgx6zJWkwwze7ZA3u07qwn69l6+YzmrOnMJvsB6/UDz0OWuQ==</latexit>

⇤1520

<latexit sha1_base64="OQiprsixAZo7F33/XeIOBgjLHlU=">AAACAHicdVC7TsNAEDyHd3gFKGlOREhUkU0IibsIGgoKkEiClIRofVngxPmhuzVSZKXhK2ihokO0/AkF/4JtggQIphrNzGp3x4uUNGTbb1Zhanpmdm5+obi4tLyyWlpbb5sw1gJbIlShPvfAoJIBtkiSwvNII/iewo53c5j5nVvURobBGY0i7PtwFchLKYBS6aJ3nEaHMEic2q49HpTKdsV1bdut84zU3GpGGk7V3Xe4U7FzlNkEJ4PSe28YitjHgIQCY7qOHVE/AU1SKBwXe7HBCMQNXGE3pQH4aPpJfvWYb8cGKOQRai4Vz0X8PpGAb8zI99KkD3RtfnuZ+JfXjemy0U9kEMWEgcgWkVSYLzJCy7QO5EOpkQiyy5HLgAvQQIRachAiFeO0n2Lax9fT/H/S3q04e5Xa6V65eTBpZp5tsi22wxxWZ012xE5Yiwmm2T17YI/WnfVkPVsvn9GCNZnZYD9gvX4AzCeWtw==</latexit>

⌦�

<latexit sha1_base64="53svNcCNLx1PdnNT7WxRnESfn5M=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjR0SRbQld56rXrx5M3nvjqSZ1K+wZWUntv6Lhf9ipipBOKuTc+7NPfcEsZKWXPfNGRkdG5+YLEwVp2dm5+ZLC4vHNkqMwKaIVGROA7CopMYmSVJ4GhuEMFB4Etzs5v7JLRorI31EvRg7IXS1vJICKJPO2vshduE8Xe9flMpuxfdd16/znNT8zZw0vE1/y+NexR2gzIY4uCi9ty8jkYSoSSiwtuW5MXVSMCSFwn6xnViMQdxAF1sZ1RCi7aSDxH2+mligiMdouFR8IOL3jRRCa3thkE2GQNf2t5eLf3mthK4anVTqOCHUIj9EUuHgkBVGZlUgv5QGiSBPjlxqLsAAERrJQYhMTLJuilkfX0/z/8nxRsWrVmqH1fL2zrCZAltmK2yNeazOttkeO2BNJphm9+yBPTp3zpPz7Lx8jo44w50l9gPO6wesBJWb</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃⇤+

<latexit sha1_base64="B51GxwwLJjmY2U24kqWWk9xMK1g=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEIexqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+AB+KldU=</latexit>

⌃⇤�

<latexit sha1_base64="W5rCO+O6p4wXjO1t8qMm0Vm+I7E=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEMOxqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+ACKqldc=</latexit>

⌃⇤0

<latexit sha1_base64="haLUXHn6cHQyunSV2fWk7lOkjyA=">AAAB/XicdVDLSgNBEJyN7/iKevQyGATxEHZ9Zm+iF4+K5gFJlN5JJw6ZfTDTK4Ql+BVe9eRNvPotHvwXd9cIKlqnoqqbri4vUtKQbb9ZhYnJqemZ2bni/MLi0nJpZbVuwlgLrIlQhbrpgUElA6yRJIXNSCP4nsKGNzjJ/MYtaiPD4JKGEXZ86AeyJwVQKrXaF7Lvw1WybY+uS2W74rq27R7yjOy7uxmpOrvugcOdip2jzMY4uy69t7uhiH0MSCgwpuXYEXUS0CSFwlGxHRuMQAygj62UBuCj6SR55BHfjA1QyCPUXCqei/h9IwHfmKHvpZM+0I357WXiX14rpl61k8ggigkDkR0iqTA/ZISWaRfIu1IjEWTJkcuAC9BAhFpyECIV47ScYtrH19P8f1LfqTh7lf3zvfLR8biZWbbONtgWc9ghO2Kn7IzVmGAhu2cP7NG6s56sZ+vlc7RgjXfW2A9Yrx8nWpXa</latexit>

⌅⇤0

<latexit sha1_base64="JroS5PAy1cvKd7tp59fMoPRG6f4=">AAAB+nicdVDLTgJBEJz1ifhCPXqZSEyMh82ugLA3ohePmAhsAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xV3ERI3WqVLVna4uL5JCo2W9GQuLS8srq7m1/PrG5tZ2YWe3pcNYcWjyUIbK9ZgGKQJookAJbqSA+Z6Etjc+z/z2LSgtwuAKJxH0fDYKxFBwhqnkdl1xnRxb036haJmOY1lOlWak4pQyUrNLzqlNbdOaoUjmaPQL791ByGMfAuSSad2xrQh7CVMouIRpvhtriBgfsxF0UhowH3QvmeWd0sNYMwxpBIoKSWcifN9ImK/1xPfSSZ/hjf7tZeJfXifGYa2XiCCKEQKeHUIhYXZIcyXSIoAOhAJEliUHKgLKmWKIoARlnKdinDaTT/v4epr+T1onpl02K5flYv1s3kyO7JMDckRsUiV1ckEapEk4keSePJBH4854Mp6Nl8/RBWO+s0d+wHj9ANPylIw=</latexit>

⌅⇤�

<latexit sha1_base64="/ySU+fl+ox+gDxh96k+edxiI7cE=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjExJpJdAWFvRC8eMZFHAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xd0VEzVap0pVd7q6nEAKjab5ZmQWFpeWV7KrubX1jc2t/PZOS/uh4tDkvvRVx2EapPCgiQIldAIFzHUktJ3JeeK3b0Fp4XtXOA2g77KxJ0aCM4ylTq8jrqOj49kgXzCLtm2adpUmpGKXElKzSvapRa2imaJA5mgM8u+9oc9DFzzkkmndtcwA+xFTKLiEWa4XaggYn7AxdGPqMRd0P0rzzuhBqBn6NABFhaSpCN83IuZqPXWdeNJleKN/e4n4l9cNcVTrR8ILQgSPJ4dQSEgPaa5EXATQoVCAyJLkQIVHOVMMEZSgjPNYDONmcnEfX0/T/0nrpGiVi5XLcqF+Nm8mS/bIPjkkFqmSOrkgDdIknEhyTx7Io3FnPBnPxsvnaMaY7+ySHzBePwDPQpSJ</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

⌃c

<latexit sha1_base64="tUGLdtPj4nPCoHSP27/aEpmqB+E=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDSUIApESK1pfNuHE+aG7NVIU+AlaqOgQLT9Dwb9gmyABgqlGM7va2QkSJQ05zps1NT0zOze/sFhaWl5ZXSuvb1yYONUCWyJWsW4HYFDJCFskSWE70QhhoPAyuD7K/csb1EbG0TmNEvRDGEZyIAVQJrW7Z3IYQk/0yhXH9jzH8eo8JzVvPycNd987cLlrOwUqbIKTXvm9249FGmJEQoExHddJyB+DJikU3pW6qcEExDUMsZPRCEI0/rjIe8d3UgMU8wQ1l4oXIn7fGENozCgMsskQ6Mr89nLxL6+T0qDhj2WUpISRyA+RVFgcMkLLrAjkfamRCPLkyGXEBWggQi05CJGJadZMKevj62n+P7nYs92qXTutVpqHk2YW2BbbZrvMZXXWZMfshLWYYIrdswf2aN1aT9az9fI5OmVNdjbZD1ivHztYlM4=</latexit>

⇤c

<latexit sha1_base64="xSdCAsVEYj6i6d3S4JC+1GtdWrg=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrKBENxF0FBQgERIUGJF68sGTpwfulsjIStfQQsVHaLlYyj4F2wTJEAw1WhmVrs7fqykIdt+s0pT0zOzc+X5ysLi0vJKdXXtwkSJFtgWkYp01weDSobYJkkKu7FGCHyFHf/mKPc7t6iNjMJzuovRC+AqlCMpgDLpsn+SRYcwEINqza67rm27TZ6ThrubkwNn1913uFO3C9TYBKeD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOK/3EYAziBq6wl9EQAjReWhw85luJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yU0OvBSGcYJYSjyRSQVFouM0DJrAvlQaiSC/HLkMuQCNBChlhyEyMQkq6aS9fH1NP+fXOzUnb1642yv1jqcNFNmG2yTbTOHNVmLHbNT1maCBeyePbBHa2w9Wc/Wy2e0ZE1m1tkPWK8f366VKA==</latexit>

⌅c

<latexit sha1_base64="ssDsbpHzWhZKNXwLNnCMgknf+5c=">AAAB93icdVC7TsNAEDyHVwivACXNiQiJyrJJQuIugoYySOQhJVZ0vmzCKeeH7tZIkZVvoIWKDtHyORT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92mfm9O1BahMENziNwfTYNxERwhqnUGfbFiI/KFct0HMtyGjQjdaeakaZddc5taptWjgpZoj0qvw/HIY99CJBLpvXAtiJ0E6ZQcAmL0jDWEDE+Y1MYpDRgPmg3ycMu6EmsGYY0AkWFpLkI3zcS5ms997100md4q397mfiXN4hx0nQTEUQxQsCzQygk5Ic0VyJtAehYKEBkWXKgIqCcKYYISlDGeSrGaS2ltI+vp+n/pHtm2jWzfl2rtC6WzRTJETkmp8QmDdIiV6RNOoQTQe7JA3k05saT8Wy8fI4WjOXOIfkB4/UD65KTgA==</latexit>

⌅cc

<latexit sha1_base64="rBoCIqZPxFIBEBRQj0aUlcMbCbA=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPNDd2ukyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73FpQWYXCNswhcn00CMRacYSr1Bj0xTDifD8sVy3Qcy3LqNCM15zQjDfvUObOpbVo5KmSB1rD8PhiFPPYhQC6Z1n3bitBNmELBJcxLg1hDxPiUTaCf0oD5oN0kzzunR7FmGNIIFBWS5iJ830iYr/XM99JJn+GN/u1l4l9eP8Zxw01EEMUIAc8OoZCQH9JcibQIoCOhAJFlyYGKgHKmGCIoQRnnqRinzZTSPr6epv+TzolpV83aVbXSPF80UyQH5JAcE5vUSZNckhZpE04kuScP5NG4M56MZ+Plc7RgLHb2yQ8Yrx9+jZT5</latexit>

⌦cc

<latexit sha1_base64="WVjeetHRwNt2cmjdc78YTG0OCNQ=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1tz8wuLScm4lv7q2vrFZ2NpumzDWAlsiVKHuemBQyQBbJElhN9IIvqew492cZH7nFrWRYXBB4wgHPowCeSUFUCr1+mc+jmCYCDEZFop2yXVt263xjFTdckbqTtk9crhTsqcoshmaw8J7/zIUsY8BCQXG9Bw7okECmqRQOMn3Y4MRiBsYYS+lAfhoBsk08oTvxwYo5BFqLhWfivh9IwHfmLHvpZM+0LX57WXiX14vpqv6IJFBFBMGIjtEUuH0kBFapl0gv5QaiSBLjlwGXIAGItSSgxCpGKfl5NM+vp7m/5P2YcmplKrnlWLjeNZMju2yPXbAHFZjDXbKmqzFBAvZPXtgj9ad9WQ9Wy+fo3PWbGeH/YD1+gHFOJY/</latexit>

⌦ccc

<latexit sha1_base64="onHHuey5NO82oaWhQJ/zYczyagc=">AAAB/nicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvArvOrJm3j1Vzz4L+7GCCpap6Kqm64uL1LSkG2/WXPzC4tLy7mV/Ora+sZmYWu7bcJYC2yJUIW664FBJQNskSSF3Ugj+J7CjndzkvmdW9RGhsEFjSMc+DAK5JUUQKnU75/5OIJhIoSYDAtFu+S6tu3WeEaqbjkjdafsHjncKdlTFNkMzWHhvX8ZitjHgIQCY3qOHdEgAU1SKJzk+7HBCMQNjLCX0gB8NINkmnnC92MDFPIINZeKT0X8vpGAb8zY99JJH+ja/PYy8S+vF9NVfZDIIIoJA5EdIqlwesgILdMykF9KjUSQJUcuAy5AAxFqyUGIVIzTdvJpH19P8/9J+7DkVErV80qxcTxrJsd22R47YA6rsQY7ZU3WYoJF7J49sEfrznqynq2Xz9E5a7azw37Aev0AiN+WrA==</latexit>

⌦c

<latexit sha1_base64="ATOfj14Unr/3dN52o7kR7usR1nw=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDR0gEYiUWNH6sgknzg/drZGiwE/QQkWHaPkZCv4F2wQJEEw1mtnVzk6QKGnIcd6sqemZ2bn5hcXS0vLK6lp5fePCxKkW2BKxinU7AINKRtgiSQrbiUYIA4WXwfVR7l/eoDYyjs5plKAfwjCSAymAMqndPQlxCD3RK1cc2/Mcx6vznNS8/Zw03H3vwOWu7RSosAlOe+X3bj8WaYgRCQXGdFwnIX8MmqRQeFfqpgYTENcwxE5GIwjR+OMi7x3fSQ1QzBPUXCpeiPh9YwyhMaMwyCZDoCvz28vFv7xOSoOGP5ZRkhJGIj9EUmFxyAgtsyKQ96VGIsiTI5cRF6CBCLXkIEQmplkzpayPr6f5/+Riz3ardu2sWmkeTppZYFtsm+0yl9VZkx2zU9Zigil2zx7Yo3VrPVnP1svn6JQ12dlkP2C9fgAuwpTG</latexit>

⌥

<latexit sha1_base64="39VkkahZ5oYItBfHJtXgEv3FegU=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPPZulsjRSE/QQsVHaLlZyj4F+wQJEAw1WhmVzs7QSyFQcd5s3JLyyura/n1wsbm1vZOcXevZaJEc2jySEa6EzADUihookAJnVgDCwMJ7WB8kfntW9BGROoaJzH4IRspMRScYSp1es3YCBmpfrHk2J7nOF6VZqTinWak5p56Zy51bWeOElmg0S++9wYRT0JQyCUzpus6MfpTplFwCbNCLzEQMz5mI+imVLEQjD+d553Ro8QwjGgMmgpJ5yJ835iy0JhJGKSTIcMb89vLxL+8boLDmj8VKk4QFM8OoZAwP2S4FmkRQAdCAyLLkgMVinKmGSJoQRnnqZikzRTSPr6epv+T1ontlu3KVblUP180kycH5JAcE5dUSZ1ckgZpEk4kuScP5NG6s56sZ+vlczRnLXb2yQ9Yrx+RipUF</latexit>

J/ 

<latexit sha1_base64="02Srn3ByZBJMBO1OEF9ETK1Yyqg=">AAAB+HicdVDLTgJBEJzFF+IL9ehlIjHxtO4KCHsjejGeMJFHAhsyOzQ4MvvITK8JEv7Bq568Ga/+jQf/xV3ERI3WqVLVna4uL5JCo2W9GZmFxaXllexqbm19Y3Mrv73T1GGsODR4KEPV9pgGKQJooEAJ7UgB8z0JLW90lvqtW1BahMEVjiNwfTYMxEBwhonUvDjqRlr08gXLdBzLcio0JWWnmJKqXXRObGqb1gwFMke9l3/v9kMe+xAgl0zrjm1F6E6YQsElTHPdWEPE+IgNoZPQgPmg3cks7ZQexJphSCNQVEg6E+H7xoT5Wo99L5n0GV7r314q/uV1YhxU3YkIohgh4OkhFBJmhzRXIqkBaF8oQGRpcqAioJwphghKUMZ5IsZJL7mkj6+n6f+keWzaJbN8WSrUTufNZMke2SeHxCYVUiPnpE4ahJMbck8eyKNxZzwZz8bL52jGmO/skh8wXj8AeGKTzA==</latexit>

K+

<latexit sha1_base64="9roZHXEaevM/pdlwKJX8Q+gO8ns=">AAAB/HicdVDLSgNBEJyNrxhfUY9eBoMgCGFXE5O9Bb0IXiKYByZRZsdOHJydXWZ6xbDEr/CqJ2/i1X/x4L+4GyOoaJ2Kqm66urxQCoO2/WZlpqZnZuey87mFxaXllfzqWtMEkebQ4IEMdNtjBqRQ0ECBEtqhBuZ7Elre9WHqt25AGxGoUxyG0PPZQIm+4AwT6ayLcIvx8eh85yJfsIuua9tuhaak7O6lpOrsufsOdYr2GAUyQf0i/969DHjkg0IumTEdxw6xFzONgksY5bqRgZDxazaATkIV88H04nHiEd2KDMOAhqCpkHQswveNmPnGDH0vmfQZXpnfXir+5XUi7Fd7sVBhhKB4egiFhPEhw7VIqgB6KTQgsjQ5UKEoZ5ohghaUcZ6IUdJNLunj62n6P2nuFp1SsXxSKtQOJs1kyQbZJNvEIRVSI0ekThqEE0XuyQN5tO6sJ+vZevkczViTnXXyA9brB+e2lcA=</latexit>

K�

<latexit sha1_base64="ysZ1Y0hpcwQEgVwVA64Fdsn9WLY=">AAAB/HicdVC7TsNAEDyHVwivACXNiQiJhsiGhMRdBA0STZDIQyQBnY9NOHE+W3drRGSFr6CFig7R8i8U/At2CBIgmGo0s6udHS+UwqBtv1mZqemZ2bnsfG5hcWl5Jb+61jRBpDk0eCAD3faYASkUNFCghHaogfmehJZ3fZj6rRvQRgTqFIch9Hw2UKIvOMNEOusi3GJ8PDrfucgX7KLr2rZboSkpu3spqTp77r5DnaI9RoFMUL/Iv3cvAx75oJBLZkzHsUPsxUyj4BJGuW5kIGT8mg2gk1DFfDC9eJx4RLciwzCgIWgqJB2L8H0jZr4xQ99LJn2GV+a3l4p/eZ0I+9VeLFQYISieHkIhYXzIcC2SKoBeCg2ILE0OVCjKmWaIoAVlnCdilHSTS/r4epr+T5q7RadULJ+UCrWDSTNZskE2yTZxSIXUyBGpkwbhRJF78kAerTvryXq2Xj5HM9ZkZ538gPX6AerUlcI=</latexit>

K0

<latexit sha1_base64="rClEE+CkPrmZ1acQn9mVaSWUxkQ=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiQqy4YEcBdBg0QDEkkQiYnOlwVOOZ+tuzUissJX0EJFh2j5Fwr+BdsECRBMNZrZ1c5OEEth0HHerLHxicmp6ZnZ0tz8wuJSeXmlaaJEc2jwSEb6LGAGpFDQQIESzmINLAwktIL+Qe63bkAbEalTHMTgh+xKiUvBGWbSeQfhFtOj4YXTLVcc2/Mcx9ulOal52znZc7e9HZe6tlOgQkY47pbfO72IJyEo5JIZ03adGP2UaRRcwrDUSQzEjPfZFbQzqlgIxk+LxEO6kRiGEY1BUyFpIcL3jZSFxgzCIJsMGV6b314u/uW1E7zc81Oh4gRB8fwQCgnFIcO1yKoA2hMaEFmeHKhQlDPNEEELyjjPxCTrppT18fU0/Z80t2y3atdOqpX6/qiZGbJG1skmcckuqZNDckwahBNF7skDebTurCfr2Xr5HB2zRjur5Aes1w/vgZXF</latexit>

Esistono particelle simili?



Uno “zoo” di particelle

1890 1900 1910 1920

1960

1990 2000 2010

1930 1940 1950 1960

1970 1980 1990

2020

⇡+

<latexit sha1_base64="kcG0kXjEMwNGt6xktjW6/MSAmLs=">AAAB+XicdVDLSgNBEJyNrxhfUY9eBoMgCGHXJCZ7C3rxGME8IFnD7KQTh8w+mOkVwpKP8Konb+LVr/Hgv7i7RlDROhVV3XR1uaEUGk3zzcgtLa+sruXXCxubW9s7xd29jg4ixaHNAxmonss0SOFDGwVK6IUKmOdK6LrTi9Tv3oHSIvCvcRaC47GJL8aCM0yk7iAU9IaeDIsls2zbpmnXaUpqdiUlDatin1nUKpsZSmSB1rD4PhgFPPLARy6Z1n3LDNGJmULBJcwLg0hDyPiUTaCfUJ95oJ04izunR5FmGNAQFBWSZiJ834iZp/XMc5NJj+Gt/u2l4l9eP8Jxw4mFH0YIPk8PoZCQHdJciaQHoCOhAJGlyYEKn3KmGCIoQRnniRglxRSSPr6epv+TzmnZqpZrV9VS83zRTJ4ckENyTCxSJ01ySVqkTTiZknvyQB6N2Hgyno2Xz9GcsdjZJz9gvH4AaXGTsw==</latexit>

⇡�

<latexit sha1_base64="vciRUpeC1hhIzMKCy1LyxeyIdcI=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpOwgFvaEnw2LJLNu2adp1mpKaXUlJw6rYZxa1ymaGElmgNSy+D0YBjzzwkUumdd8yQ3RiplBwCfPCINIQMj5lE+gn1GceaCfO4s7pUaQZBjQERYWkmQjfN2LmaT3z3GTSY3irf3up+JfXj3DccGLhhxGCz9NDKCRkhzRXIukB6EgoQGRpcqDCp5wphghKUMZ5IkZJMYWkj6+n6f+kc1q2quXaVbXUPF80kycH5JAcE4vUSZNckhZpE06m5J48kEcjNp6MZ+PlczRnLHb2yQ8Yrx9sj5O1</latexit>

⇡0

<latexit sha1_base64="MfmRKL9VK9LQm5KqmtPqVez3wBQ=">AAAB+XicdVDLTsJAFJ3iC/GFunQzkZi4aloBoTuiG5eYCJhAJdPhghOmj8zcmpCGj3CrK3fGrV/jwn+xrZio0bM6Oefe3HOPF0mh0bLejMLS8srqWnG9tLG5tb1T3t3r6jBWHDo8lKG69pgGKQLooEAJ15EC5nsSet70PPN7d6C0CIMrnEXg+mwSiLHgDFOpN4gEvaHWsFyxTMexLKdBM1J3qhlp2lXn1Ka2aeWokAXaw/L7YBTy2IcAuWRa920rQjdhCgWXMC8NYg0R41M2gX5KA+aDdpM87pwexZphSCNQVEiai/B9I2G+1jPfSyd9hrf6t5eJf3n9GMdNNxFBFCMEPDuEQkJ+SHMl0h6AjoQCRJYlByoCypliiKAEZZynYpwWU0r7+Hqa/k+6J6ZdM+uXtUrrbNFMkRyQQ3JMbNIgLXJB2qRDOJmSe/JAHo3EeDKejZfP0YKx2NknP2C8fgBxPJO4</latexit>

⌦�

<latexit sha1_base64="53svNcCNLx1PdnNT7WxRnESfn5M=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjR0SRbQld56rXrx5M3nvjqSZ1K+wZWUntv6Lhf9ipipBOKuTc+7NPfcEsZKWXPfNGRkdG5+YLEwVp2dm5+ZLC4vHNkqMwKaIVGROA7CopMYmSVJ4GhuEMFB4Etzs5v7JLRorI31EvRg7IXS1vJICKJPO2vshduE8Xe9flMpuxfdd16/znNT8zZw0vE1/y+NexR2gzIY4uCi9ty8jkYSoSSiwtuW5MXVSMCSFwn6xnViMQdxAF1sZ1RCi7aSDxH2+mligiMdouFR8IOL3jRRCa3thkE2GQNf2t5eLf3mthK4anVTqOCHUIj9EUuHgkBVGZlUgv5QGiSBPjlxqLsAAERrJQYhMTLJuilkfX0/z/8nxRsWrVmqH1fL2zrCZAltmK2yNeazOttkeO2BNJphm9+yBPTp3zpPz7Lx8jo44w50l9gPO6wesBJWb</latexit>

⌅⇤0

<latexit sha1_base64="JroS5PAy1cvKd7tp59fMoPRG6f4=">AAAB+nicdVDLTgJBEJz1ifhCPXqZSEyMh82ugLA3ohePmAhsAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xV3ERI3WqVLVna4uL5JCo2W9GQuLS8srq7m1/PrG5tZ2YWe3pcNYcWjyUIbK9ZgGKQJookAJbqSA+Z6Etjc+z/z2LSgtwuAKJxH0fDYKxFBwhqnkdl1xnRxb036haJmOY1lOlWak4pQyUrNLzqlNbdOaoUjmaPQL791ByGMfAuSSad2xrQh7CVMouIRpvhtriBgfsxF0UhowH3QvmeWd0sNYMwxpBIoKSWcifN9ImK/1xPfSSZ/hjf7tZeJfXifGYa2XiCCKEQKeHUIhYXZIcyXSIoAOhAJEliUHKgLKmWKIoARlnKdinDaTT/v4epr+T1onpl02K5flYv1s3kyO7JMDckRsUiV1ckEapEk4keSePJBH4854Mp6Nl8/RBWO+s0d+wHj9ANPylIw=</latexit>

⌅⇤�

<latexit sha1_base64="/ySU+fl+ox+gDxh96k+edxiI7cE=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjExJpJdAWFvRC8eMZFHAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xd0VEzVap0pVd7q6nEAKjab5ZmQWFpeWV7KrubX1jc2t/PZOS/uh4tDkvvRVx2EapPCgiQIldAIFzHUktJ3JeeK3b0Fp4XtXOA2g77KxJ0aCM4ylTq8jrqOj49kgXzCLtm2adpUmpGKXElKzSvapRa2imaJA5mgM8u+9oc9DFzzkkmndtcwA+xFTKLiEWa4XaggYn7AxdGPqMRd0P0rzzuhBqBn6NABFhaSpCN83IuZqPXWdeNJleKN/e4n4l9cNcVTrR8ILQgSPJ4dQSEgPaa5EXATQoVCAyJLkQIVHOVMMEZSgjPNYDONmcnEfX0/T/0nrpGiVi5XLcqF+Nm8mS/bIPjkkFqmSOrkgDdIknEhyTx7Io3FnPBnPxsvnaMaY7+ySHzBePwDPQpSJ</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

⌃c

<latexit sha1_base64="tUGLdtPj4nPCoHSP27/aEpmqB+E=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDSUIApESK1pfNuHE+aG7NVIU+AlaqOgQLT9Dwb9gmyABgqlGM7va2QkSJQ05zps1NT0zOze/sFhaWl5ZXSuvb1yYONUCWyJWsW4HYFDJCFskSWE70QhhoPAyuD7K/csb1EbG0TmNEvRDGEZyIAVQJrW7Z3IYQk/0yhXH9jzH8eo8JzVvPycNd987cLlrOwUqbIKTXvm9249FGmJEQoExHddJyB+DJikU3pW6qcEExDUMsZPRCEI0/rjIe8d3UgMU8wQ1l4oXIn7fGENozCgMsskQ6Mr89nLxL6+T0qDhj2WUpISRyA+RVFgcMkLLrAjkfamRCPLkyGXEBWggQi05CJGJadZMKevj62n+P7nYs92qXTutVpqHk2YW2BbbZrvMZXXWZMfshLWYYIrdswf2aN1aT9az9fI5OmVNdjbZD1ivHztYlM4=</latexit>

⇤c

<latexit sha1_base64="xSdCAsVEYj6i6d3S4JC+1GtdWrg=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrKBENxF0FBQgERIUGJF68sGTpwfulsjIStfQQsVHaLlYyj4F2wTJEAw1WhmVrs7fqykIdt+s0pT0zOzc+X5ysLi0vJKdXXtwkSJFtgWkYp01weDSobYJkkKu7FGCHyFHf/mKPc7t6iNjMJzuovRC+AqlCMpgDLpsn+SRYcwEINqza67rm27TZ6ThrubkwNn1913uFO3C9TYBKeD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOK/3EYAziBq6wl9EQAjReWhw85luJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yU0OvBSGcYJYSjyRSQVFouM0DJrAvlQaiSC/HLkMuQCNBChlhyEyMQkq6aS9fH1NP+fXOzUnb1642yv1jqcNFNmG2yTbTOHNVmLHbNT1maCBeyePbBHa2w9Wc/Wy2e0ZE1m1tkPWK8f366VKA==</latexit>

⌅c

<latexit sha1_base64="ssDsbpHzWhZKNXwLNnCMgknf+5c=">AAAB93icdVC7TsNAEDyHVwivACXNiQiJyrJJQuIugoYySOQhJVZ0vmzCKeeH7tZIkZVvoIWKDtHyORT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92mfm9O1BahMENziNwfTYNxERwhqnUGfbFiI/KFct0HMtyGjQjdaeakaZddc5taptWjgpZoj0qvw/HIY99CJBLpvXAtiJ0E6ZQcAmL0jDWEDE+Y1MYpDRgPmg3ycMu6EmsGYY0AkWFpLkI3zcS5ms997100md4q397mfiXN4hx0nQTEUQxQsCzQygk5Ic0VyJtAehYKEBkWXKgIqCcKYYISlDGeSrGaS2ltI+vp+n/pHtm2jWzfl2rtC6WzRTJETkmp8QmDdIiV6RNOoQTQe7JA3k05saT8Wy8fI4WjOXOIfkB4/UD65KTgA==</latexit>

⌅cc

<latexit sha1_base64="rBoCIqZPxFIBEBRQj0aUlcMbCbA=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPNDd2ukyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73FpQWYXCNswhcn00CMRacYSr1Bj0xTDifD8sVy3Qcy3LqNCM15zQjDfvUObOpbVo5KmSB1rD8PhiFPPYhQC6Z1n3bitBNmELBJcxLg1hDxPiUTaCf0oD5oN0kzzunR7FmGNIIFBWS5iJ830iYr/XM99JJn+GN/u1l4l9eP8Zxw01EEMUIAc8OoZCQH9JcibQIoCOhAJFlyYGKgHKmGCIoQRnnqRinzZTSPr6epv+TzolpV83aVbXSPF80UyQH5JAcE5vUSZNckhZpE04kuScP5NG4M56MZ+Plc7RgLHb2yQ8Yrx9+jZT5</latexit>

⌦cc

<latexit sha1_base64="WVjeetHRwNt2cmjdc78YTG0OCNQ=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1tz8wuLScm4lv7q2vrFZ2NpumzDWAlsiVKHuemBQyQBbJElhN9IIvqew492cZH7nFrWRYXBB4wgHPowCeSUFUCr1+mc+jmCYCDEZFop2yXVt263xjFTdckbqTtk9crhTsqcoshmaw8J7/zIUsY8BCQXG9Bw7okECmqRQOMn3Y4MRiBsYYS+lAfhoBsk08oTvxwYo5BFqLhWfivh9IwHfmLHvpZM+0LX57WXiX14vpqv6IJFBFBMGIjtEUuH0kBFapl0gv5QaiSBLjlwGXIAGItSSgxCpGKfl5NM+vp7m/5P2YcmplKrnlWLjeNZMju2yPXbAHFZjDXbKmqzFBAvZPXtgj9ad9WQ9Wy+fo3PWbGeH/YD1+gHFOJY/</latexit>

⌦c

<latexit sha1_base64="ATOfj14Unr/3dN52o7kR7usR1nw=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDR0gEYiUWNH6sgknzg/drZGiwE/QQkWHaPkZCv4F2wQJEEw1mtnVzk6QKGnIcd6sqemZ2bn5hcXS0vLK6lp5fePCxKkW2BKxinU7AINKRtgiSQrbiUYIA4WXwfVR7l/eoDYyjs5plKAfwjCSAymAMqndPQlxCD3RK1cc2/Mcx6vznNS8/Zw03H3vwOWu7RSosAlOe+X3bj8WaYgRCQXGdFwnIX8MmqRQeFfqpgYTENcwxE5GIwjR+OMi7x3fSQ1QzBPUXCpeiPh9YwyhMaMwyCZDoCvz28vFv7xOSoOGP5ZRkhJGIj9EUmFxyAgtsyKQ96VGIsiTI5cRF6CBCLXkIEQmplkzpayPr6f5/+Riz3ardu2sWmkeTppZYFtsm+0yl9VZkx2zU9Zigil2zx7Yo3VrPVnP1svn6JQ12dlkP2C9fgAuwpTG</latexit>

⌥

<latexit sha1_base64="39VkkahZ5oYItBfHJtXgEv3FegU=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPPZulsjRSE/QQsVHaLlZyj4F+wQJEAw1WhmVzs7QSyFQcd5s3JLyyura/n1wsbm1vZOcXevZaJEc2jySEa6EzADUihookAJnVgDCwMJ7WB8kfntW9BGROoaJzH4IRspMRScYSp1es3YCBmpfrHk2J7nOF6VZqTinWak5p56Zy51bWeOElmg0S++9wYRT0JQyCUzpus6MfpTplFwCbNCLzEQMz5mI+imVLEQjD+d553Ro8QwjGgMmgpJ5yJ835iy0JhJGKSTIcMb89vLxL+8boLDmj8VKk4QFM8OoZAwP2S4FmkRQAdCAyLLkgMVinKmGSJoQRnnqZikzRTSPr6epv+T1ontlu3KVblUP180kycH5JAcE5dUSZ1ckgZpEk4kuScP5NG6s56sZ+vlczRnLXb2yQ9Yrx+RipUF</latexit>

J/ 

<latexit sha1_base64="02Srn3ByZBJMBO1OEF9ETK1Yyqg=">AAAB+HicdVDLTgJBEJzFF+IL9ehlIjHxtO4KCHsjejGeMJFHAhsyOzQ4MvvITK8JEv7Bq568Ga/+jQf/xV3ERI3WqVLVna4uL5JCo2W9GZmFxaXllexqbm19Y3Mrv73T1GGsODR4KEPV9pgGKQJooEAJ7UgB8z0JLW90lvqtW1BahMEVjiNwfTYMxEBwhonUvDjqRlr08gXLdBzLcio0JWWnmJKqXXRObGqb1gwFMke9l3/v9kMe+xAgl0zrjm1F6E6YQsElTHPdWEPE+IgNoZPQgPmg3cks7ZQexJphSCNQVEg6E+H7xoT5Wo99L5n0GV7r314q/uV1YhxU3YkIohgh4OkhFBJmhzRXIqkBaF8oQGRpcqAioJwphghKUMZ5IsZJL7mkj6+n6f+keWzaJbN8WSrUTufNZMke2SeHxCYVUiPnpE4ahJMbck8eyKNxZzwZz8bL52jGmO/skh8wXj8AeGKTzA==</latexit>

K+

<latexit sha1_base64="9roZHXEaevM/pdlwKJX8Q+gO8ns=">AAAB/HicdVDLSgNBEJyNrxhfUY9eBoMgCGFXE5O9Bb0IXiKYByZRZsdOHJydXWZ6xbDEr/CqJ2/i1X/x4L+4GyOoaJ2Kqm66urxQCoO2/WZlpqZnZuey87mFxaXllfzqWtMEkebQ4IEMdNtjBqRQ0ECBEtqhBuZ7Elre9WHqt25AGxGoUxyG0PPZQIm+4AwT6ayLcIvx8eh85yJfsIuua9tuhaak7O6lpOrsufsOdYr2GAUyQf0i/969DHjkg0IumTEdxw6xFzONgksY5bqRgZDxazaATkIV88H04nHiEd2KDMOAhqCpkHQswveNmPnGDH0vmfQZXpnfXir+5XUi7Fd7sVBhhKB4egiFhPEhw7VIqgB6KTQgsjQ5UKEoZ5ohghaUcZ6IUdJNLunj62n6P2nuFp1SsXxSKtQOJs1kyQbZJNvEIRVSI0ekThqEE0XuyQN5tO6sJ+vZevkczViTnXXyA9brB+e2lcA=</latexit>

K�

<latexit sha1_base64="ysZ1Y0hpcwQEgVwVA64Fdsn9WLY=">AAAB/HicdVC7TsNAEDyHVwivACXNiQiJhsiGhMRdBA0STZDIQyQBnY9NOHE+W3drRGSFr6CFig7R8i8U/At2CBIgmGo0s6udHS+UwqBtv1mZqemZ2bnsfG5hcWl5Jb+61jRBpDk0eCAD3faYASkUNFCghHaogfmehJZ3fZj6rRvQRgTqFIch9Hw2UKIvOMNEOusi3GJ8PDrfucgX7KLr2rZboSkpu3spqTp77r5DnaI9RoFMUL/Iv3cvAx75oJBLZkzHsUPsxUyj4BJGuW5kIGT8mg2gk1DFfDC9eJx4RLciwzCgIWgqJB2L8H0jZr4xQ99LJn2GV+a3l4p/eZ0I+9VeLFQYISieHkIhYXzIcC2SKoBeCg2ILE0OVCjKmWaIoAVlnCdilHSTS/r4epr+T5q7RadULJ+UCrWDSTNZskE2yTZxSIXUyBGpkwbhRJF78kAerTvryXq2Xj5HM9ZkZ538gPX6AerUlcI=</latexit>

K0

<latexit sha1_base64="rClEE+CkPrmZ1acQn9mVaSWUxkQ=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiQqy4YEcBdBg0QDEkkQiYnOlwVOOZ+tuzUissJX0EJFh2j5Fwr+BdsECRBMNZrZ1c5OEEth0HHerLHxicmp6ZnZ0tz8wuJSeXmlaaJEc2jwSEb6LGAGpFDQQIESzmINLAwktIL+Qe63bkAbEalTHMTgh+xKiUvBGWbSeQfhFtOj4YXTLVcc2/Mcx9ulOal52znZc7e9HZe6tlOgQkY47pbfO72IJyEo5JIZ03adGP2UaRRcwrDUSQzEjPfZFbQzqlgIxk+LxEO6kRiGEY1BUyFpIcL3jZSFxgzCIJsMGV6b314u/uW1E7zc81Oh4gRB8fwQCgnFIcO1yKoA2hMaEFmeHKhQlDPNEEELyjjPxCTrppT18fU0/Z80t2y3atdOqpX6/qiZGbJG1skmcckuqZNDckwahBNF7skDebTurCfr2Xr5HB2zRjur5Aes1w/vgZXF</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃⇤+

<latexit sha1_base64="B51GxwwLJjmY2U24kqWWk9xMK1g=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEIexqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+AB+KldU=</latexit>

⌃⇤�

<latexit sha1_base64="W5rCO+O6p4wXjO1t8qMm0Vm+I7E=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEMOxqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+ACKqldc=</latexit>

⌃⇤0

<latexit sha1_base64="haLUXHn6cHQyunSV2fWk7lOkjyA=">AAAB/XicdVDLSgNBEJyN7/iKevQyGATxEHZ9Zm+iF4+K5gFJlN5JJw6ZfTDTK4Ql+BVe9eRNvPotHvwXd9cIKlqnoqqbri4vUtKQbb9ZhYnJqemZ2bni/MLi0nJpZbVuwlgLrIlQhbrpgUElA6yRJIXNSCP4nsKGNzjJ/MYtaiPD4JKGEXZ86AeyJwVQKrXaF7Lvw1WybY+uS2W74rq27R7yjOy7uxmpOrvugcOdip2jzMY4uy69t7uhiH0MSCgwpuXYEXUS0CSFwlGxHRuMQAygj62UBuCj6SR55BHfjA1QyCPUXCqei/h9IwHfmKHvpZM+0I357WXiX14rpl61k8ggigkDkR0iqTA/ZISWaRfIu1IjEWTJkcuAC9BAhFpyECIV47ScYtrH19P8f1LfqTh7lf3zvfLR8biZWbbONtgWc9ghO2Kn7IzVmGAhu2cP7NG6s56sZ+vlc7RgjXfW2A9Yrx8nWpXa</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⇤1405

<latexit sha1_base64="u/5Us5V3yvgIO8l839zkVzbcUf0=">AAACAHicdVA9TwJBEN3DL8Qv1NJmIzGxIncCwnVGGwsLTERNAMncMuCGvY/szpmYC42/wlYrO2PrP7Hwv3iHmKjRV7289yYz87xISUO2/WblZmbn5hfyi4Wl5ZXVteL6xrkJYy2wJUIV6ksPDCoZYIskKbyMNILvKbzwRkeZf3GD2sgwOKPbCLs+DAM5kAIola46J2m0D73Eqdq1ca9Yssuua9tunWek5lYy0nAq7r7DnbI9QYlN0ewV3zv9UMQ+BiQUGNN27Ii6CWiSQuG40IkNRiBGMMR2SgPw0XSTydVjvhMboJBHqLlUfCLi94kEfGNufS9N+kDX5reXiX957ZgGjW4igygmDES2iKTCySIjtEzrQN6XGokguxy5DLgADUSoJQchUjFO+ymkfXw9zf8n53tlp1qunVZLB4fTZvJsi22zXeawOjtgx6zJWkwwze7ZA3u07qwn69l6+YzmrOnMJvsB6/UDz0OWuQ==</latexit>

⇤1520

<latexit sha1_base64="OQiprsixAZo7F33/XeIOBgjLHlU=">AAACAHicdVC7TsNAEDyHd3gFKGlOREhUkU0IibsIGgoKkEiClIRofVngxPmhuzVSZKXhK2ihokO0/AkF/4JtggQIphrNzGp3x4uUNGTbb1Zhanpmdm5+obi4tLyyWlpbb5sw1gJbIlShPvfAoJIBtkiSwvNII/iewo53c5j5nVvURobBGY0i7PtwFchLKYBS6aJ3nEaHMEic2q49HpTKdsV1bdut84zU3GpGGk7V3Xe4U7FzlNkEJ4PSe28YitjHgIQCY7qOHVE/AU1SKBwXe7HBCMQNXGE3pQH4aPpJfvWYb8cGKOQRai4Vz0X8PpGAb8zI99KkD3RtfnuZ+JfXjemy0U9kEMWEgcgWkVSYLzJCy7QO5EOpkQiyy5HLgAvQQIRachAiFeO0n2Lax9fT/H/S3q04e5Xa6V65eTBpZp5tsi22wxxWZ012xE5Yiwmm2T17YI/WnfVkPVsvn9GCNZnZYD9gvX4AzCeWtw==</latexit>

?

⌦ccc

<latexit sha1_base64="onHHuey5NO82oaWhQJ/zYczyagc=">AAAB/nicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvArvOrJm3j1Vzz4L+7GCCpap6Kqm64uL1LSkG2/WXPzC4tLy7mV/Ora+sZmYWu7bcJYC2yJUIW664FBJQNskSSF3Ugj+J7CjndzkvmdW9RGhsEFjSMc+DAK5JUUQKnU75/5OIJhIoSYDAtFu+S6tu3WeEaqbjkjdafsHjncKdlTFNkMzWHhvX8ZitjHgIQCY3qOHdEgAU1SKJzk+7HBCMQNjLCX0gB8NINkmnnC92MDFPIINZeKT0X8vpGAb8zY99JJH+ja/PYy8S+vF9NVfZDIIIoJA5EdIqlwesgILdMykF9KjUSQJUcuAy5AAxFqyUGIVIzTdvJpH19P8/9J+7DkVErV80qxcTxrJsd22R47YA6rsQY7ZU3WYoJF7J49sEfrznqynq2Xz9E5a7azw37Aev0AiN+WrA==</latexit>

Viaggio al centro del nucleo



Uno “zoo” di particelle

1890 1900 1910 1920
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1990 2000 2010

1930 1940 1950 1960

1970 1980 1990

2020

⇡+

<latexit sha1_base64="kcG0kXjEMwNGt6xktjW6/MSAmLs=">AAAB+XicdVDLSgNBEJyNrxhfUY9eBoMgCGHXJCZ7C3rxGME8IFnD7KQTh8w+mOkVwpKP8Konb+LVr/Hgv7i7RlDROhVV3XR1uaEUGk3zzcgtLa+sruXXCxubW9s7xd29jg4ixaHNAxmonss0SOFDGwVK6IUKmOdK6LrTi9Tv3oHSIvCvcRaC47GJL8aCM0yk7iAU9IaeDIsls2zbpmnXaUpqdiUlDatin1nUKpsZSmSB1rD4PhgFPPLARy6Z1n3LDNGJmULBJcwLg0hDyPiUTaCfUJ95oJ04izunR5FmGNAQFBWSZiJ834iZp/XMc5NJj+Gt/u2l4l9eP8Jxw4mFH0YIPk8PoZCQHdJciaQHoCOhAJGlyYEKn3KmGCIoQRnniRglxRSSPr6epv+TzmnZqpZrV9VS83zRTJ4ckENyTCxSJ01ySVqkTTiZknvyQB6N2Hgyno2Xz9GcsdjZJz9gvH4AaXGTsw==</latexit>

⇡�

<latexit sha1_base64="vciRUpeC1hhIzMKCy1LyxeyIdcI=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpOwgFvaEnw2LJLNu2adp1mpKaXUlJw6rYZxa1ymaGElmgNSy+D0YBjzzwkUumdd8yQ3RiplBwCfPCINIQMj5lE+gn1GceaCfO4s7pUaQZBjQERYWkmQjfN2LmaT3z3GTSY3irf3up+JfXj3DccGLhhxGCz9NDKCRkhzRXIukB6EgoQGRpcqDCp5wphghKUMZ5IkZJMYWkj6+n6f+kc1q2quXaVbXUPF80kycH5JAcE4vUSZNckhZpE06m5J48kEcjNp6MZ+PlczRnLHb2yQ8Yrx9sj5O1</latexit>

⇡0

<latexit sha1_base64="MfmRKL9VK9LQm5KqmtPqVez3wBQ=">AAAB+XicdVDLTsJAFJ3iC/GFunQzkZi4aloBoTuiG5eYCJhAJdPhghOmj8zcmpCGj3CrK3fGrV/jwn+xrZio0bM6Oefe3HOPF0mh0bLejMLS8srqWnG9tLG5tb1T3t3r6jBWHDo8lKG69pgGKQLooEAJ15EC5nsSet70PPN7d6C0CIMrnEXg+mwSiLHgDFOpN4gEvaHWsFyxTMexLKdBM1J3qhlp2lXn1Ka2aeWokAXaw/L7YBTy2IcAuWRa920rQjdhCgWXMC8NYg0R41M2gX5KA+aDdpM87pwexZphSCNQVEiai/B9I2G+1jPfSyd9hrf6t5eJf3n9GMdNNxFBFCMEPDuEQkJ+SHMl0h6AjoQCRJYlByoCypliiKAEZZynYpwWU0r7+Hqa/k+6J6ZdM+uXtUrrbNFMkRyQQ3JMbNIgLXJB2qRDOJmSe/JAHo3EeDKejZfP0YKx2NknP2C8fgBxPJO4</latexit>

⌦�

<latexit sha1_base64="53svNcCNLx1PdnNT7WxRnESfn5M=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjR0SRbQld56rXrx5M3nvjqSZ1K+wZWUntv6Lhf9ipipBOKuTc+7NPfcEsZKWXPfNGRkdG5+YLEwVp2dm5+ZLC4vHNkqMwKaIVGROA7CopMYmSVJ4GhuEMFB4Etzs5v7JLRorI31EvRg7IXS1vJICKJPO2vshduE8Xe9flMpuxfdd16/znNT8zZw0vE1/y+NexR2gzIY4uCi9ty8jkYSoSSiwtuW5MXVSMCSFwn6xnViMQdxAF1sZ1RCi7aSDxH2+mligiMdouFR8IOL3jRRCa3thkE2GQNf2t5eLf3mthK4anVTqOCHUIj9EUuHgkBVGZlUgv5QGiSBPjlxqLsAAERrJQYhMTLJuilkfX0/z/8nxRsWrVmqH1fL2zrCZAltmK2yNeazOttkeO2BNJphm9+yBPTp3zpPz7Lx8jo44w50l9gPO6wesBJWb</latexit>

⌅⇤0

<latexit sha1_base64="JroS5PAy1cvKd7tp59fMoPRG6f4=">AAAB+nicdVDLTgJBEJz1ifhCPXqZSEyMh82ugLA3ohePmAhsAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xV3ERI3WqVLVna4uL5JCo2W9GQuLS8srq7m1/PrG5tZ2YWe3pcNYcWjyUIbK9ZgGKQJookAJbqSA+Z6Etjc+z/z2LSgtwuAKJxH0fDYKxFBwhqnkdl1xnRxb036haJmOY1lOlWak4pQyUrNLzqlNbdOaoUjmaPQL791ByGMfAuSSad2xrQh7CVMouIRpvhtriBgfsxF0UhowH3QvmeWd0sNYMwxpBIoKSWcifN9ImK/1xPfSSZ/hjf7tZeJfXifGYa2XiCCKEQKeHUIhYXZIcyXSIoAOhAJEliUHKgLKmWKIoARlnKdinDaTT/v4epr+T1onpl02K5flYv1s3kyO7JMDckRsUiV1ckEapEk4keSePJBH4854Mp6Nl8/RBWO+s0d+wHj9ANPylIw=</latexit>

⌅⇤�

<latexit sha1_base64="/ySU+fl+ox+gDxh96k+edxiI7cE=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjExJpJdAWFvRC8eMZFHAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xd0VEzVap0pVd7q6nEAKjab5ZmQWFpeWV7KrubX1jc2t/PZOS/uh4tDkvvRVx2EapPCgiQIldAIFzHUktJ3JeeK3b0Fp4XtXOA2g77KxJ0aCM4ylTq8jrqOj49kgXzCLtm2adpUmpGKXElKzSvapRa2imaJA5mgM8u+9oc9DFzzkkmndtcwA+xFTKLiEWa4XaggYn7AxdGPqMRd0P0rzzuhBqBn6NABFhaSpCN83IuZqPXWdeNJleKN/e4n4l9cNcVTrR8ILQgSPJ4dQSEgPaa5EXATQoVCAyJLkQIVHOVMMEZSgjPNYDONmcnEfX0/T/0nrpGiVi5XLcqF+Nm8mS/bIPjkkFqmSOrkgDdIknEhyTx7Io3FnPBnPxsvnaMaY7+ySHzBePwDPQpSJ</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

⌃c

<latexit sha1_base64="tUGLdtPj4nPCoHSP27/aEpmqB+E=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDSUIApESK1pfNuHE+aG7NVIU+AlaqOgQLT9Dwb9gmyABgqlGM7va2QkSJQ05zps1NT0zOze/sFhaWl5ZXSuvb1yYONUCWyJWsW4HYFDJCFskSWE70QhhoPAyuD7K/csb1EbG0TmNEvRDGEZyIAVQJrW7Z3IYQk/0yhXH9jzH8eo8JzVvPycNd987cLlrOwUqbIKTXvm9249FGmJEQoExHddJyB+DJikU3pW6qcEExDUMsZPRCEI0/rjIe8d3UgMU8wQ1l4oXIn7fGENozCgMsskQ6Mr89nLxL6+T0qDhj2WUpISRyA+RVFgcMkLLrAjkfamRCPLkyGXEBWggQi05CJGJadZMKevj62n+P7nYs92qXTutVpqHk2YW2BbbZrvMZXXWZMfshLWYYIrdswf2aN1aT9az9fI5OmVNdjbZD1ivHztYlM4=</latexit>

⇤c

<latexit sha1_base64="xSdCAsVEYj6i6d3S4JC+1GtdWrg=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrKBENxF0FBQgERIUGJF68sGTpwfulsjIStfQQsVHaLlYyj4F2wTJEAw1WhmVrs7fqykIdt+s0pT0zOzc+X5ysLi0vJKdXXtwkSJFtgWkYp01weDSobYJkkKu7FGCHyFHf/mKPc7t6iNjMJzuovRC+AqlCMpgDLpsn+SRYcwEINqza67rm27TZ6ThrubkwNn1913uFO3C9TYBKeD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOK/3EYAziBq6wl9EQAjReWhw85luJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yU0OvBSGcYJYSjyRSQVFouM0DJrAvlQaiSC/HLkMuQCNBChlhyEyMQkq6aS9fH1NP+fXOzUnb1642yv1jqcNFNmG2yTbTOHNVmLHbNT1maCBeyePbBHa2w9Wc/Wy2e0ZE1m1tkPWK8f366VKA==</latexit>

⌅c

<latexit sha1_base64="ssDsbpHzWhZKNXwLNnCMgknf+5c=">AAAB93icdVC7TsNAEDyHVwivACXNiQiJyrJJQuIugoYySOQhJVZ0vmzCKeeH7tZIkZVvoIWKDtHyORT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92mfm9O1BahMENziNwfTYNxERwhqnUGfbFiI/KFct0HMtyGjQjdaeakaZddc5taptWjgpZoj0qvw/HIY99CJBLpvXAtiJ0E6ZQcAmL0jDWEDE+Y1MYpDRgPmg3ycMu6EmsGYY0AkWFpLkI3zcS5ms997100md4q397mfiXN4hx0nQTEUQxQsCzQygk5Ic0VyJtAehYKEBkWXKgIqCcKYYISlDGeSrGaS2ltI+vp+n/pHtm2jWzfl2rtC6WzRTJETkmp8QmDdIiV6RNOoQTQe7JA3k05saT8Wy8fI4WjOXOIfkB4/UD65KTgA==</latexit>

⌅cc

<latexit sha1_base64="rBoCIqZPxFIBEBRQj0aUlcMbCbA=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPNDd2ukyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73FpQWYXCNswhcn00CMRacYSr1Bj0xTDifD8sVy3Qcy3LqNCM15zQjDfvUObOpbVo5KmSB1rD8PhiFPPYhQC6Z1n3bitBNmELBJcxLg1hDxPiUTaCf0oD5oN0kzzunR7FmGNIIFBWS5iJ830iYr/XM99JJn+GN/u1l4l9eP8Zxw01EEMUIAc8OoZCQH9JcibQIoCOhAJFlyYGKgHKmGCIoQRnnqRinzZTSPr6epv+TzolpV83aVbXSPF80UyQH5JAcE5vUSZNckhZpE04kuScP5NG4M56MZ+Plc7RgLHb2yQ8Yrx9+jZT5</latexit>

⌦cc

<latexit sha1_base64="WVjeetHRwNt2cmjdc78YTG0OCNQ=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1tz8wuLScm4lv7q2vrFZ2NpumzDWAlsiVKHuemBQyQBbJElhN9IIvqew492cZH7nFrWRYXBB4wgHPowCeSUFUCr1+mc+jmCYCDEZFop2yXVt263xjFTdckbqTtk9crhTsqcoshmaw8J7/zIUsY8BCQXG9Bw7okECmqRQOMn3Y4MRiBsYYS+lAfhoBsk08oTvxwYo5BFqLhWfivh9IwHfmLHvpZM+0LX57WXiX14vpqv6IJFBFBMGIjtEUuH0kBFapl0gv5QaiSBLjlwGXIAGItSSgxCpGKfl5NM+vp7m/5P2YcmplKrnlWLjeNZMju2yPXbAHFZjDXbKmqzFBAvZPXtgj9ad9WQ9Wy+fo3PWbGeH/YD1+gHFOJY/</latexit>

⌦c

<latexit sha1_base64="ATOfj14Unr/3dN52o7kR7usR1nw=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDR0gEYiUWNH6sgknzg/drZGiwE/QQkWHaPkZCv4F2wQJEEw1mtnVzk6QKGnIcd6sqemZ2bn5hcXS0vLK6lp5fePCxKkW2BKxinU7AINKRtgiSQrbiUYIA4WXwfVR7l/eoDYyjs5plKAfwjCSAymAMqndPQlxCD3RK1cc2/Mcx6vznNS8/Zw03H3vwOWu7RSosAlOe+X3bj8WaYgRCQXGdFwnIX8MmqRQeFfqpgYTENcwxE5GIwjR+OMi7x3fSQ1QzBPUXCpeiPh9YwyhMaMwyCZDoCvz28vFv7xOSoOGP5ZRkhJGIj9EUmFxyAgtsyKQ96VGIsiTI5cRF6CBCLXkIEQmplkzpayPr6f5/+Riz3ardu2sWmkeTppZYFtsm+0yl9VZkx2zU9Zigil2zx7Yo3VrPVnP1svn6JQ12dlkP2C9fgAuwpTG</latexit>

⌥

<latexit sha1_base64="39VkkahZ5oYItBfHJtXgEv3FegU=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPPZulsjRSE/QQsVHaLlZyj4F+wQJEAw1WhmVzs7QSyFQcd5s3JLyyura/n1wsbm1vZOcXevZaJEc2jySEa6EzADUihookAJnVgDCwMJ7WB8kfntW9BGROoaJzH4IRspMRScYSp1es3YCBmpfrHk2J7nOF6VZqTinWak5p56Zy51bWeOElmg0S++9wYRT0JQyCUzpus6MfpTplFwCbNCLzEQMz5mI+imVLEQjD+d553Ro8QwjGgMmgpJ5yJ835iy0JhJGKSTIcMb89vLxL+8boLDmj8VKk4QFM8OoZAwP2S4FmkRQAdCAyLLkgMVinKmGSJoQRnnqZikzRTSPr6epv+T1ontlu3KVblUP180kycH5JAcE5dUSZ1ckgZpEk4kuScP5NG6s56sZ+vlczRnLXb2yQ9Yrx+RipUF</latexit>

J/ 

<latexit sha1_base64="02Srn3ByZBJMBO1OEF9ETK1Yyqg=">AAAB+HicdVDLTgJBEJzFF+IL9ehlIjHxtO4KCHsjejGeMJFHAhsyOzQ4MvvITK8JEv7Bq568Ga/+jQf/xV3ERI3WqVLVna4uL5JCo2W9GZmFxaXllexqbm19Y3Mrv73T1GGsODR4KEPV9pgGKQJooEAJ7UgB8z0JLW90lvqtW1BahMEVjiNwfTYMxEBwhonUvDjqRlr08gXLdBzLcio0JWWnmJKqXXRObGqb1gwFMke9l3/v9kMe+xAgl0zrjm1F6E6YQsElTHPdWEPE+IgNoZPQgPmg3cks7ZQexJphSCNQVEg6E+H7xoT5Wo99L5n0GV7r314q/uV1YhxU3YkIohgh4OkhFBJmhzRXIqkBaF8oQGRpcqAioJwphghKUMZ5IsZJL7mkj6+n6f+keWzaJbN8WSrUTufNZMke2SeHxCYVUiPnpE4ahJMbck8eyKNxZzwZz8bL52jGmO/skh8wXj8AeGKTzA==</latexit>

K+

<latexit sha1_base64="9roZHXEaevM/pdlwKJX8Q+gO8ns=">AAAB/HicdVDLSgNBEJyNrxhfUY9eBoMgCGFXE5O9Bb0IXiKYByZRZsdOHJydXWZ6xbDEr/CqJ2/i1X/x4L+4GyOoaJ2Kqm66urxQCoO2/WZlpqZnZuey87mFxaXllfzqWtMEkebQ4IEMdNtjBqRQ0ECBEtqhBuZ7Elre9WHqt25AGxGoUxyG0PPZQIm+4AwT6ayLcIvx8eh85yJfsIuua9tuhaak7O6lpOrsufsOdYr2GAUyQf0i/969DHjkg0IumTEdxw6xFzONgksY5bqRgZDxazaATkIV88H04nHiEd2KDMOAhqCpkHQswveNmPnGDH0vmfQZXpnfXir+5XUi7Fd7sVBhhKB4egiFhPEhw7VIqgB6KTQgsjQ5UKEoZ5ohghaUcZ6IUdJNLunj62n6P2nuFp1SsXxSKtQOJs1kyQbZJNvEIRVSI0ekThqEE0XuyQN5tO6sJ+vZevkczViTnXXyA9brB+e2lcA=</latexit>

K�

<latexit sha1_base64="ysZ1Y0hpcwQEgVwVA64Fdsn9WLY=">AAAB/HicdVC7TsNAEDyHVwivACXNiQiJhsiGhMRdBA0STZDIQyQBnY9NOHE+W3drRGSFr6CFig7R8i8U/At2CBIgmGo0s6udHS+UwqBtv1mZqemZ2bnsfG5hcWl5Jb+61jRBpDk0eCAD3faYASkUNFCghHaogfmehJZ3fZj6rRvQRgTqFIch9Hw2UKIvOMNEOusi3GJ8PDrfucgX7KLr2rZboSkpu3spqTp77r5DnaI9RoFMUL/Iv3cvAx75oJBLZkzHsUPsxUyj4BJGuW5kIGT8mg2gk1DFfDC9eJx4RLciwzCgIWgqJB2L8H0jZr4xQ99LJn2GV+a3l4p/eZ0I+9VeLFQYISieHkIhYXzIcC2SKoBeCg2ILE0OVCjKmWaIoAVlnCdilHSTS/r4epr+T5q7RadULJ+UCrWDSTNZskE2yTZxSIXUyBGpkwbhRJF78kAerTvryXq2Xj5HM9ZkZ538gPX6AerUlcI=</latexit>

K0

<latexit sha1_base64="rClEE+CkPrmZ1acQn9mVaSWUxkQ=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiQqy4YEcBdBg0QDEkkQiYnOlwVOOZ+tuzUissJX0EJFh2j5Fwr+BdsECRBMNZrZ1c5OEEth0HHerLHxicmp6ZnZ0tz8wuJSeXmlaaJEc2jwSEb6LGAGpFDQQIESzmINLAwktIL+Qe63bkAbEalTHMTgh+xKiUvBGWbSeQfhFtOj4YXTLVcc2/Mcx9ulOal52znZc7e9HZe6tlOgQkY47pbfO72IJyEo5JIZ03adGP2UaRRcwrDUSQzEjPfZFbQzqlgIxk+LxEO6kRiGEY1BUyFpIcL3jZSFxgzCIJsMGV6b314u/uW1E7zc81Oh4gRB8fwQCgnFIcO1yKoA2hMaEFmeHKhQlDPNEEELyjjPxCTrppT18fU0/Z80t2y3atdOqpX6/qiZGbJG1skmcckuqZNDckwahBNF7skDebTurCfr2Xr5HB2zRjur5Aes1w/vgZXF</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃⇤+

<latexit sha1_base64="B51GxwwLJjmY2U24kqWWk9xMK1g=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEIexqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+AB+KldU=</latexit>

⌃⇤�

<latexit sha1_base64="W5rCO+O6p4wXjO1t8qMm0Vm+I7E=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEMOxqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+ACKqldc=</latexit>

⌃⇤0

<latexit sha1_base64="haLUXHn6cHQyunSV2fWk7lOkjyA=">AAAB/XicdVDLSgNBEJyN7/iKevQyGATxEHZ9Zm+iF4+K5gFJlN5JJw6ZfTDTK4Ql+BVe9eRNvPotHvwXd9cIKlqnoqqbri4vUtKQbb9ZhYnJqemZ2bni/MLi0nJpZbVuwlgLrIlQhbrpgUElA6yRJIXNSCP4nsKGNzjJ/MYtaiPD4JKGEXZ86AeyJwVQKrXaF7Lvw1WybY+uS2W74rq27R7yjOy7uxmpOrvugcOdip2jzMY4uy69t7uhiH0MSCgwpuXYEXUS0CSFwlGxHRuMQAygj62UBuCj6SR55BHfjA1QyCPUXCqei/h9IwHfmKHvpZM+0I357WXiX14rpl61k8ggigkDkR0iqTA/ZISWaRfIu1IjEWTJkcuAC9BAhFpyECIV47ScYtrH19P8f1LfqTh7lf3zvfLR8biZWbbONtgWc9ghO2Kn7IzVmGAhu2cP7NG6s56sZ+vlc7RgjXfW2A9Yrx8nWpXa</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⇤1405

<latexit sha1_base64="u/5Us5V3yvgIO8l839zkVzbcUf0=">AAACAHicdVA9TwJBEN3DL8Qv1NJmIzGxIncCwnVGGwsLTERNAMncMuCGvY/szpmYC42/wlYrO2PrP7Hwv3iHmKjRV7289yYz87xISUO2/WblZmbn5hfyi4Wl5ZXVteL6xrkJYy2wJUIV6ksPDCoZYIskKbyMNILvKbzwRkeZf3GD2sgwOKPbCLs+DAM5kAIola46J2m0D73Eqdq1ca9Yssuua9tunWek5lYy0nAq7r7DnbI9QYlN0ewV3zv9UMQ+BiQUGNN27Ii6CWiSQuG40IkNRiBGMMR2SgPw0XSTydVjvhMboJBHqLlUfCLi94kEfGNufS9N+kDX5reXiX957ZgGjW4igygmDES2iKTCySIjtEzrQN6XGokguxy5DLgADUSoJQchUjFO+ymkfXw9zf8n53tlp1qunVZLB4fTZvJsi22zXeawOjtgx6zJWkwwze7ZA3u07qwn69l6+YzmrOnMJvsB6/UDz0OWuQ==</latexit>

⇤1520

<latexit sha1_base64="OQiprsixAZo7F33/XeIOBgjLHlU=">AAACAHicdVC7TsNAEDyHd3gFKGlOREhUkU0IibsIGgoKkEiClIRofVngxPmhuzVSZKXhK2ihokO0/AkF/4JtggQIphrNzGp3x4uUNGTbb1Zhanpmdm5+obi4tLyyWlpbb5sw1gJbIlShPvfAoJIBtkiSwvNII/iewo53c5j5nVvURobBGY0i7PtwFchLKYBS6aJ3nEaHMEic2q49HpTKdsV1bdut84zU3GpGGk7V3Xe4U7FzlNkEJ4PSe28YitjHgIQCY7qOHVE/AU1SKBwXe7HBCMQNXGE3pQH4aPpJfvWYb8cGKOQRai4Vz0X8PpGAb8zI99KkD3RtfnuZ+JfXjemy0U9kEMWEgcgWkVSYLzJCy7QO5EOpkQiyy5HLgAvQQIRachAiFeO0n2Lax9fT/H/S3q04e5Xa6V65eTBpZp5tsi22wxxWZ012xE5Yiwmm2T17YI/WnfVkPVsvn9GCNZnZYD9gvX4AzCeWtw==</latexit>

?

⌦ccc

<latexit sha1_base64="onHHuey5NO82oaWhQJ/zYczyagc=">AAAB/nicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvArvOrJm3j1Vzz4L+7GCCpap6Kqm64uL1LSkG2/WXPzC4tLy7mV/Ora+sZmYWu7bcJYC2yJUIW664FBJQNskSSF3Ugj+J7CjndzkvmdW9RGhsEFjSMc+DAK5JUUQKnU75/5OIJhIoSYDAtFu+S6tu3WeEaqbjkjdafsHjncKdlTFNkMzWHhvX8ZitjHgIQCY3qOHdEgAU1SKJzk+7HBCMQNjLCX0gB8NINkmnnC92MDFPIINZeKT0X8vpGAb8zY99JJH+ja/PYy8S+vF9NVfZDIIIoJA5EdIqlwesgILdMykF9KjUSQJUcuAy5AAxFqyUGIVIzTdvJpH19P8/9J+7DkVErV80qxcTxrJsd22R47YA6rsQY7ZU3WYoJF7J49sEfrznqynq2Xz9E5a7azw37Aev0AiN+WrA==</latexit>

Viaggio al centro del nucleo

e�

<latexit sha1_base64="M3JGt9yi2nQc6OrC9J6Bu9grlus=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxItkliHAjevGIUR4JIJkdGpww+8hMr4Zs+ASvevJmvPo9HvwXZ1dM1GidKlXd6epyQyk02vablVlYXFpeya7m1tY3Nrfy2zstHUSKQ5MHMlAdl2mQwocmCpTQCRUwz5XQdidnid++BaVF4F/hNIS+x8a+GAnO0EiXcH00yBfsom1QqdCEOFXbMaRWq5ZKNeqklm0XyByNQf69Nwx45IGPXDKtu44dYj9mCgWXMMv1Ig0h4xM2hq6hPvNA9+M06oweRJphQENQVEiaivB9I2ae1lPPNZMewxv920vEv7xuhKNqPxZ+GCH4PDmEQkJ6SHMlTAdAh0IBIkuSAxU+5UwxRFCCMs6NGJlScqaPr6fp/6RVKjrl4vFFuVA/nTeTJXtknxwSh5yQOjknDdIknIzJPXkgj9ad9WQ9Wy+foxlrvrNLfsB6/QDpJJJS</latexit>



Uno “zoo” di particelle
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⇡+

<latexit sha1_base64="kcG0kXjEMwNGt6xktjW6/MSAmLs=">AAAB+XicdVDLSgNBEJyNrxhfUY9eBoMgCGHXJCZ7C3rxGME8IFnD7KQTh8w+mOkVwpKP8Konb+LVr/Hgv7i7RlDROhVV3XR1uaEUGk3zzcgtLa+sruXXCxubW9s7xd29jg4ixaHNAxmonss0SOFDGwVK6IUKmOdK6LrTi9Tv3oHSIvCvcRaC47GJL8aCM0yk7iAU9IaeDIsls2zbpmnXaUpqdiUlDatin1nUKpsZSmSB1rD4PhgFPPLARy6Z1n3LDNGJmULBJcwLg0hDyPiUTaCfUJ95oJ04izunR5FmGNAQFBWSZiJ834iZp/XMc5NJj+Gt/u2l4l9eP8Jxw4mFH0YIPk8PoZCQHdJciaQHoCOhAJGlyYEKn3KmGCIoQRnniRglxRSSPr6epv+TzmnZqpZrV9VS83zRTJ4ckENyTCxSJ01ySVqkTTiZknvyQB6N2Hgyno2Xz9GcsdjZJz9gvH4AaXGTsw==</latexit>

⇡�

<latexit sha1_base64="vciRUpeC1hhIzMKCy1LyxeyIdcI=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpOwgFvaEnw2LJLNu2adp1mpKaXUlJw6rYZxa1ymaGElmgNSy+D0YBjzzwkUumdd8yQ3RiplBwCfPCINIQMj5lE+gn1GceaCfO4s7pUaQZBjQERYWkmQjfN2LmaT3z3GTSY3irf3up+JfXj3DccGLhhxGCz9NDKCRkhzRXIukB6EgoQGRpcqDCp5wphghKUMZ5IkZJMYWkj6+n6f+kc1q2quXaVbXUPF80kycH5JAcE4vUSZNckhZpE06m5J48kEcjNp6MZ+PlczRnLHb2yQ8Yrx9sj5O1</latexit>

⇡0

<latexit sha1_base64="MfmRKL9VK9LQm5KqmtPqVez3wBQ=">AAAB+XicdVDLTsJAFJ3iC/GFunQzkZi4aloBoTuiG5eYCJhAJdPhghOmj8zcmpCGj3CrK3fGrV/jwn+xrZio0bM6Oefe3HOPF0mh0bLejMLS8srqWnG9tLG5tb1T3t3r6jBWHDo8lKG69pgGKQLooEAJ15EC5nsSet70PPN7d6C0CIMrnEXg+mwSiLHgDFOpN4gEvaHWsFyxTMexLKdBM1J3qhlp2lXn1Ka2aeWokAXaw/L7YBTy2IcAuWRa920rQjdhCgWXMC8NYg0R41M2gX5KA+aDdpM87pwexZphSCNQVEiai/B9I2G+1jPfSyd9hrf6t5eJf3n9GMdNNxFBFCMEPDuEQkJ+SHMl0h6AjoQCRJYlByoCypliiKAEZZynYpwWU0r7+Hqa/k+6J6ZdM+uXtUrrbNFMkRyQQ3JMbNIgLXJB2qRDOJmSe/JAHo3EeDKejZfP0YKx2NknP2C8fgBxPJO4</latexit>

⌦�

<latexit sha1_base64="53svNcCNLx1PdnNT7WxRnESfn5M=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjR0SRbQld56rXrx5M3nvjqSZ1K+wZWUntv6Lhf9ipipBOKuTc+7NPfcEsZKWXPfNGRkdG5+YLEwVp2dm5+ZLC4vHNkqMwKaIVGROA7CopMYmSVJ4GhuEMFB4Etzs5v7JLRorI31EvRg7IXS1vJICKJPO2vshduE8Xe9flMpuxfdd16/znNT8zZw0vE1/y+NexR2gzIY4uCi9ty8jkYSoSSiwtuW5MXVSMCSFwn6xnViMQdxAF1sZ1RCi7aSDxH2+mligiMdouFR8IOL3jRRCa3thkE2GQNf2t5eLf3mthK4anVTqOCHUIj9EUuHgkBVGZlUgv5QGiSBPjlxqLsAAERrJQYhMTLJuilkfX0/z/8nxRsWrVmqH1fL2zrCZAltmK2yNeazOttkeO2BNJphm9+yBPTp3zpPz7Lx8jo44w50l9gPO6wesBJWb</latexit>

⌅⇤0

<latexit sha1_base64="JroS5PAy1cvKd7tp59fMoPRG6f4=">AAAB+nicdVDLTgJBEJz1ifhCPXqZSEyMh82ugLA3ohePmAhsAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xV3ERI3WqVLVna4uL5JCo2W9GQuLS8srq7m1/PrG5tZ2YWe3pcNYcWjyUIbK9ZgGKQJookAJbqSA+Z6Etjc+z/z2LSgtwuAKJxH0fDYKxFBwhqnkdl1xnRxb036haJmOY1lOlWak4pQyUrNLzqlNbdOaoUjmaPQL791ByGMfAuSSad2xrQh7CVMouIRpvhtriBgfsxF0UhowH3QvmeWd0sNYMwxpBIoKSWcifN9ImK/1xPfSSZ/hjf7tZeJfXifGYa2XiCCKEQKeHUIhYXZIcyXSIoAOhAJEliUHKgLKmWKIoARlnKdinDaTT/v4epr+T1onpl02K5flYv1s3kyO7JMDckRsUiV1ckEapEk4keSePJBH4854Mp6Nl8/RBWO+s0d+wHj9ANPylIw=</latexit>

⌅⇤�

<latexit sha1_base64="/ySU+fl+ox+gDxh96k+edxiI7cE=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjExJpJdAWFvRC8eMZFHAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xd0VEzVap0pVd7q6nEAKjab5ZmQWFpeWV7KrubX1jc2t/PZOS/uh4tDkvvRVx2EapPCgiQIldAIFzHUktJ3JeeK3b0Fp4XtXOA2g77KxJ0aCM4ylTq8jrqOj49kgXzCLtm2adpUmpGKXElKzSvapRa2imaJA5mgM8u+9oc9DFzzkkmndtcwA+xFTKLiEWa4XaggYn7AxdGPqMRd0P0rzzuhBqBn6NABFhaSpCN83IuZqPXWdeNJleKN/e4n4l9cNcVTrR8ILQgSPJ4dQSEgPaa5EXATQoVCAyJLkQIVHOVMMEZSgjPNYDONmcnEfX0/T/0nrpGiVi5XLcqF+Nm8mS/bIPjkkFqmSOrkgDdIknEhyTx7Io3FnPBnPxsvnaMaY7+ySHzBePwDPQpSJ</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

⌃c

<latexit sha1_base64="tUGLdtPj4nPCoHSP27/aEpmqB+E=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDSUIApESK1pfNuHE+aG7NVIU+AlaqOgQLT9Dwb9gmyABgqlGM7va2QkSJQ05zps1NT0zOze/sFhaWl5ZXSuvb1yYONUCWyJWsW4HYFDJCFskSWE70QhhoPAyuD7K/csb1EbG0TmNEvRDGEZyIAVQJrW7Z3IYQk/0yhXH9jzH8eo8JzVvPycNd987cLlrOwUqbIKTXvm9249FGmJEQoExHddJyB+DJikU3pW6qcEExDUMsZPRCEI0/rjIe8d3UgMU8wQ1l4oXIn7fGENozCgMsskQ6Mr89nLxL6+T0qDhj2WUpISRyA+RVFgcMkLLrAjkfamRCPLkyGXEBWggQi05CJGJadZMKevj62n+P7nYs92qXTutVpqHk2YW2BbbZrvMZXXWZMfshLWYYIrdswf2aN1aT9az9fI5OmVNdjbZD1ivHztYlM4=</latexit>

⇤c

<latexit sha1_base64="xSdCAsVEYj6i6d3S4JC+1GtdWrg=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrKBENxF0FBQgERIUGJF68sGTpwfulsjIStfQQsVHaLlYyj4F2wTJEAw1WhmVrs7fqykIdt+s0pT0zOzc+X5ysLi0vJKdXXtwkSJFtgWkYp01weDSobYJkkKu7FGCHyFHf/mKPc7t6iNjMJzuovRC+AqlCMpgDLpsn+SRYcwEINqza67rm27TZ6ThrubkwNn1913uFO3C9TYBKeD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOK/3EYAziBq6wl9EQAjReWhw85luJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yU0OvBSGcYJYSjyRSQVFouM0DJrAvlQaiSC/HLkMuQCNBChlhyEyMQkq6aS9fH1NP+fXOzUnb1642yv1jqcNFNmG2yTbTOHNVmLHbNT1maCBeyePbBHa2w9Wc/Wy2e0ZE1m1tkPWK8f366VKA==</latexit>

⌅c

<latexit sha1_base64="ssDsbpHzWhZKNXwLNnCMgknf+5c=">AAAB93icdVC7TsNAEDyHVwivACXNiQiJyrJJQuIugoYySOQhJVZ0vmzCKeeH7tZIkZVvoIWKDtHyORT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92mfm9O1BahMENziNwfTYNxERwhqnUGfbFiI/KFct0HMtyGjQjdaeakaZddc5taptWjgpZoj0qvw/HIY99CJBLpvXAtiJ0E6ZQcAmL0jDWEDE+Y1MYpDRgPmg3ycMu6EmsGYY0AkWFpLkI3zcS5ms997100md4q397mfiXN4hx0nQTEUQxQsCzQygk5Ic0VyJtAehYKEBkWXKgIqCcKYYISlDGeSrGaS2ltI+vp+n/pHtm2jWzfl2rtC6WzRTJETkmp8QmDdIiV6RNOoQTQe7JA3k05saT8Wy8fI4WjOXOIfkB4/UD65KTgA==</latexit>

⌅cc

<latexit sha1_base64="rBoCIqZPxFIBEBRQj0aUlcMbCbA=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPNDd2ukyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73FpQWYXCNswhcn00CMRacYSr1Bj0xTDifD8sVy3Qcy3LqNCM15zQjDfvUObOpbVo5KmSB1rD8PhiFPPYhQC6Z1n3bitBNmELBJcxLg1hDxPiUTaCf0oD5oN0kzzunR7FmGNIIFBWS5iJ830iYr/XM99JJn+GN/u1l4l9eP8Zxw01EEMUIAc8OoZCQH9JcibQIoCOhAJFlyYGKgHKmGCIoQRnnqRinzZTSPr6epv+TzolpV83aVbXSPF80UyQH5JAcE5vUSZNckhZpE04kuScP5NG4M56MZ+Plc7RgLHb2yQ8Yrx9+jZT5</latexit>

⌦cc

<latexit sha1_base64="WVjeetHRwNt2cmjdc78YTG0OCNQ=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1tz8wuLScm4lv7q2vrFZ2NpumzDWAlsiVKHuemBQyQBbJElhN9IIvqew492cZH7nFrWRYXBB4wgHPowCeSUFUCr1+mc+jmCYCDEZFop2yXVt263xjFTdckbqTtk9crhTsqcoshmaw8J7/zIUsY8BCQXG9Bw7okECmqRQOMn3Y4MRiBsYYS+lAfhoBsk08oTvxwYo5BFqLhWfivh9IwHfmLHvpZM+0LX57WXiX14vpqv6IJFBFBMGIjtEUuH0kBFapl0gv5QaiSBLjlwGXIAGItSSgxCpGKfl5NM+vp7m/5P2YcmplKrnlWLjeNZMju2yPXbAHFZjDXbKmqzFBAvZPXtgj9ad9WQ9Wy+fo3PWbGeH/YD1+gHFOJY/</latexit>

⌦c

<latexit sha1_base64="ATOfj14Unr/3dN52o7kR7usR1nw=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDR0gEYiUWNH6sgknzg/drZGiwE/QQkWHaPkZCv4F2wQJEEw1mtnVzk6QKGnIcd6sqemZ2bn5hcXS0vLK6lp5fePCxKkW2BKxinU7AINKRtgiSQrbiUYIA4WXwfVR7l/eoDYyjs5plKAfwjCSAymAMqndPQlxCD3RK1cc2/Mcx6vznNS8/Zw03H3vwOWu7RSosAlOe+X3bj8WaYgRCQXGdFwnIX8MmqRQeFfqpgYTENcwxE5GIwjR+OMi7x3fSQ1QzBPUXCpeiPh9YwyhMaMwyCZDoCvz28vFv7xOSoOGP5ZRkhJGIj9EUmFxyAgtsyKQ96VGIsiTI5cRF6CBCLXkIEQmplkzpayPr6f5/+Riz3ardu2sWmkeTppZYFtsm+0yl9VZkx2zU9Zigil2zx7Yo3VrPVnP1svn6JQ12dlkP2C9fgAuwpTG</latexit>

⌥

<latexit sha1_base64="39VkkahZ5oYItBfHJtXgEv3FegU=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPPZulsjRSE/QQsVHaLlZyj4F+wQJEAw1WhmVzs7QSyFQcd5s3JLyyura/n1wsbm1vZOcXevZaJEc2jySEa6EzADUihookAJnVgDCwMJ7WB8kfntW9BGROoaJzH4IRspMRScYSp1es3YCBmpfrHk2J7nOF6VZqTinWak5p56Zy51bWeOElmg0S++9wYRT0JQyCUzpus6MfpTplFwCbNCLzEQMz5mI+imVLEQjD+d553Ro8QwjGgMmgpJ5yJ835iy0JhJGKSTIcMb89vLxL+8boLDmj8VKk4QFM8OoZAwP2S4FmkRQAdCAyLLkgMVinKmGSJoQRnnqZikzRTSPr6epv+T1ontlu3KVblUP180kycH5JAcE5dUSZ1ckgZpEk4kuScP5NG6s56sZ+vlczRnLXb2yQ9Yrx+RipUF</latexit>

J/ 

<latexit sha1_base64="02Srn3ByZBJMBO1OEF9ETK1Yyqg=">AAAB+HicdVDLTgJBEJzFF+IL9ehlIjHxtO4KCHsjejGeMJFHAhsyOzQ4MvvITK8JEv7Bq568Ga/+jQf/xV3ERI3WqVLVna4uL5JCo2W9GZmFxaXllexqbm19Y3Mrv73T1GGsODR4KEPV9pgGKQJooEAJ7UgB8z0JLW90lvqtW1BahMEVjiNwfTYMxEBwhonUvDjqRlr08gXLdBzLcio0JWWnmJKqXXRObGqb1gwFMke9l3/v9kMe+xAgl0zrjm1F6E6YQsElTHPdWEPE+IgNoZPQgPmg3cks7ZQexJphSCNQVEg6E+H7xoT5Wo99L5n0GV7r314q/uV1YhxU3YkIohgh4OkhFBJmhzRXIqkBaF8oQGRpcqAioJwphghKUMZ5IsZJL7mkj6+n6f+keWzaJbN8WSrUTufNZMke2SeHxCYVUiPnpE4ahJMbck8eyKNxZzwZz8bL52jGmO/skh8wXj8AeGKTzA==</latexit>

K+

<latexit sha1_base64="9roZHXEaevM/pdlwKJX8Q+gO8ns=">AAAB/HicdVDLSgNBEJyNrxhfUY9eBoMgCGFXE5O9Bb0IXiKYByZRZsdOHJydXWZ6xbDEr/CqJ2/i1X/x4L+4GyOoaJ2Kqm66urxQCoO2/WZlpqZnZuey87mFxaXllfzqWtMEkebQ4IEMdNtjBqRQ0ECBEtqhBuZ7Elre9WHqt25AGxGoUxyG0PPZQIm+4AwT6ayLcIvx8eh85yJfsIuua9tuhaak7O6lpOrsufsOdYr2GAUyQf0i/969DHjkg0IumTEdxw6xFzONgksY5bqRgZDxazaATkIV88H04nHiEd2KDMOAhqCpkHQswveNmPnGDH0vmfQZXpnfXir+5XUi7Fd7sVBhhKB4egiFhPEhw7VIqgB6KTQgsjQ5UKEoZ5ohghaUcZ6IUdJNLunj62n6P2nuFp1SsXxSKtQOJs1kyQbZJNvEIRVSI0ekThqEE0XuyQN5tO6sJ+vZevkczViTnXXyA9brB+e2lcA=</latexit>

K�

<latexit sha1_base64="ysZ1Y0hpcwQEgVwVA64Fdsn9WLY=">AAAB/HicdVC7TsNAEDyHVwivACXNiQiJhsiGhMRdBA0STZDIQyQBnY9NOHE+W3drRGSFr6CFig7R8i8U/At2CBIgmGo0s6udHS+UwqBtv1mZqemZ2bnsfG5hcWl5Jb+61jRBpDk0eCAD3faYASkUNFCghHaogfmehJZ3fZj6rRvQRgTqFIch9Hw2UKIvOMNEOusi3GJ8PDrfucgX7KLr2rZboSkpu3spqTp77r5DnaI9RoFMUL/Iv3cvAx75oJBLZkzHsUPsxUyj4BJGuW5kIGT8mg2gk1DFfDC9eJx4RLciwzCgIWgqJB2L8H0jZr4xQ99LJn2GV+a3l4p/eZ0I+9VeLFQYISieHkIhYXzIcC2SKoBeCg2ILE0OVCjKmWaIoAVlnCdilHSTS/r4epr+T5q7RadULJ+UCrWDSTNZskE2yTZxSIXUyBGpkwbhRJF78kAerTvryXq2Xj5HM9ZkZ538gPX6AerUlcI=</latexit>

K0

<latexit sha1_base64="rClEE+CkPrmZ1acQn9mVaSWUxkQ=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiQqy4YEcBdBg0QDEkkQiYnOlwVOOZ+tuzUissJX0EJFh2j5Fwr+BdsECRBMNZrZ1c5OEEth0HHerLHxicmp6ZnZ0tz8wuJSeXmlaaJEc2jwSEb6LGAGpFDQQIESzmINLAwktIL+Qe63bkAbEalTHMTgh+xKiUvBGWbSeQfhFtOj4YXTLVcc2/Mcx9ulOal52znZc7e9HZe6tlOgQkY47pbfO72IJyEo5JIZ03adGP2UaRRcwrDUSQzEjPfZFbQzqlgIxk+LxEO6kRiGEY1BUyFpIcL3jZSFxgzCIJsMGV6b314u/uW1E7zc81Oh4gRB8fwQCgnFIcO1yKoA2hMaEFmeHKhQlDPNEEELyjjPxCTrppT18fU0/Z80t2y3atdOqpX6/qiZGbJG1skmcckuqZNDckwahBNF7skDebTurCfr2Xr5HB2zRjur5Aes1w/vgZXF</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃⇤+

<latexit sha1_base64="B51GxwwLJjmY2U24kqWWk9xMK1g=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEIexqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+AB+KldU=</latexit>

⌃⇤�

<latexit sha1_base64="W5rCO+O6p4wXjO1t8qMm0Vm+I7E=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEMOxqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+ACKqldc=</latexit>

⌃⇤0

<latexit sha1_base64="haLUXHn6cHQyunSV2fWk7lOkjyA=">AAAB/XicdVDLSgNBEJyN7/iKevQyGATxEHZ9Zm+iF4+K5gFJlN5JJw6ZfTDTK4Ql+BVe9eRNvPotHvwXd9cIKlqnoqqbri4vUtKQbb9ZhYnJqemZ2bni/MLi0nJpZbVuwlgLrIlQhbrpgUElA6yRJIXNSCP4nsKGNzjJ/MYtaiPD4JKGEXZ86AeyJwVQKrXaF7Lvw1WybY+uS2W74rq27R7yjOy7uxmpOrvugcOdip2jzMY4uy69t7uhiH0MSCgwpuXYEXUS0CSFwlGxHRuMQAygj62UBuCj6SR55BHfjA1QyCPUXCqei/h9IwHfmKHvpZM+0I357WXiX14rpl61k8ggigkDkR0iqTA/ZISWaRfIu1IjEWTJkcuAC9BAhFpyECIV47ScYtrH19P8f1LfqTh7lf3zvfLR8biZWbbONtgWc9ghO2Kn7IzVmGAhu2cP7NG6s56sZ+vlc7RgjXfW2A9Yrx8nWpXa</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⇤1405

<latexit sha1_base64="u/5Us5V3yvgIO8l839zkVzbcUf0=">AAACAHicdVA9TwJBEN3DL8Qv1NJmIzGxIncCwnVGGwsLTERNAMncMuCGvY/szpmYC42/wlYrO2PrP7Hwv3iHmKjRV7289yYz87xISUO2/WblZmbn5hfyi4Wl5ZXVteL6xrkJYy2wJUIV6ksPDCoZYIskKbyMNILvKbzwRkeZf3GD2sgwOKPbCLs+DAM5kAIola46J2m0D73Eqdq1ca9Yssuua9tunWek5lYy0nAq7r7DnbI9QYlN0ewV3zv9UMQ+BiQUGNN27Ii6CWiSQuG40IkNRiBGMMR2SgPw0XSTydVjvhMboJBHqLlUfCLi94kEfGNufS9N+kDX5reXiX957ZgGjW4igygmDES2iKTCySIjtEzrQN6XGokguxy5DLgADUSoJQchUjFO+ymkfXw9zf8n53tlp1qunVZLB4fTZvJsi22zXeawOjtgx6zJWkwwze7ZA3u07qwn69l6+YzmrOnMJvsB6/UDz0OWuQ==</latexit>

⇤1520

<latexit sha1_base64="OQiprsixAZo7F33/XeIOBgjLHlU=">AAACAHicdVC7TsNAEDyHd3gFKGlOREhUkU0IibsIGgoKkEiClIRofVngxPmhuzVSZKXhK2ihokO0/AkF/4JtggQIphrNzGp3x4uUNGTbb1Zhanpmdm5+obi4tLyyWlpbb5sw1gJbIlShPvfAoJIBtkiSwvNII/iewo53c5j5nVvURobBGY0i7PtwFchLKYBS6aJ3nEaHMEic2q49HpTKdsV1bdut84zU3GpGGk7V3Xe4U7FzlNkEJ4PSe28YitjHgIQCY7qOHVE/AU1SKBwXe7HBCMQNXGE3pQH4aPpJfvWYb8cGKOQRai4Vz0X8PpGAb8zI99KkD3RtfnuZ+JfXjemy0U9kEMWEgcgWkVSYLzJCy7QO5EOpkQiyy5HLgAvQQIRachAiFeO0n2Lax9fT/H/S3q04e5Xa6V65eTBpZp5tsi22wxxWZ012xE5Yiwmm2T17YI/WnfVkPVsvn9GCNZnZYD9gvX4AzCeWtw==</latexit>

?

⌦ccc

<latexit sha1_base64="onHHuey5NO82oaWhQJ/zYczyagc=">AAAB/nicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvArvOrJm3j1Vzz4L+7GCCpap6Kqm64uL1LSkG2/WXPzC4tLy7mV/Ora+sZmYWu7bcJYC2yJUIW664FBJQNskSSF3Ugj+J7CjndzkvmdW9RGhsEFjSMc+DAK5JUUQKnU75/5OIJhIoSYDAtFu+S6tu3WeEaqbjkjdafsHjncKdlTFNkMzWHhvX8ZitjHgIQCY3qOHdEgAU1SKJzk+7HBCMQNjLCX0gB8NINkmnnC92MDFPIINZeKT0X8vpGAb8zY99JJH+ja/PYy8S+vF9NVfZDIIIoJA5EdIqlwesgILdMykF9KjUSQJUcuAy5AAxFqyUGIVIzTdvJpH19P8/9J+7DkVErV80qxcTxrJsd22R47YA6rsQY7ZU3WYoJF7J49sEfrznqynq2Xz9E5a7azw37Aev0AiN+WrA==</latexit>

Viaggio al centro del nucleo

e�

<latexit sha1_base64="M3JGt9yi2nQc6OrC9J6Bu9grlus=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxItkliHAjevGIUR4JIJkdGpww+8hMr4Zs+ASvevJmvPo9HvwXZ1dM1GidKlXd6epyQyk02vablVlYXFpeya7m1tY3Nrfy2zstHUSKQ5MHMlAdl2mQwocmCpTQCRUwz5XQdidnid++BaVF4F/hNIS+x8a+GAnO0EiXcH00yBfsom1QqdCEOFXbMaRWq5ZKNeqklm0XyByNQf69Nwx45IGPXDKtu44dYj9mCgWXMMv1Ig0h4xM2hq6hPvNA9+M06oweRJphQENQVEiaivB9I2ae1lPPNZMewxv920vEv7xuhKNqPxZ+GCH4PDmEQkJ6SHMlTAdAh0IBIkuSAxU+5UwxRFCCMs6NGJlScqaPr6fp/6RVKjrl4vFFuVA/nTeTJXtknxwSh5yQOjknDdIknIzJPXkgj9ad9WQ9Wy+foxlrvrNLfsB6/QDpJJJS</latexit>

1981



Uno “zoo” di particelle

1890 1900 1910 1920

1960

1990 2000 2010

1930 1940 1950 1960

1970 1980 1990

2020

⇡+

<latexit sha1_base64="kcG0kXjEMwNGt6xktjW6/MSAmLs=">AAAB+XicdVDLSgNBEJyNrxhfUY9eBoMgCGHXJCZ7C3rxGME8IFnD7KQTh8w+mOkVwpKP8Konb+LVr/Hgv7i7RlDROhVV3XR1uaEUGk3zzcgtLa+sruXXCxubW9s7xd29jg4ixaHNAxmonss0SOFDGwVK6IUKmOdK6LrTi9Tv3oHSIvCvcRaC47GJL8aCM0yk7iAU9IaeDIsls2zbpmnXaUpqdiUlDatin1nUKpsZSmSB1rD4PhgFPPLARy6Z1n3LDNGJmULBJcwLg0hDyPiUTaCfUJ95oJ04izunR5FmGNAQFBWSZiJ834iZp/XMc5NJj+Gt/u2l4l9eP8Jxw4mFH0YIPk8PoZCQHdJciaQHoCOhAJGlyYEKn3KmGCIoQRnniRglxRSSPr6epv+TzmnZqpZrV9VS83zRTJ4ckENyTCxSJ01ySVqkTTiZknvyQB6N2Hgyno2Xz9GcsdjZJz9gvH4AaXGTsw==</latexit>

⇡�

<latexit sha1_base64="vciRUpeC1hhIzMKCy1LyxeyIdcI=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpOwgFvaEnw2LJLNu2adp1mpKaXUlJw6rYZxa1ymaGElmgNSy+D0YBjzzwkUumdd8yQ3RiplBwCfPCINIQMj5lE+gn1GceaCfO4s7pUaQZBjQERYWkmQjfN2LmaT3z3GTSY3irf3up+JfXj3DccGLhhxGCz9NDKCRkhzRXIukB6EgoQGRpcqDCp5wphghKUMZ5IkZJMYWkj6+n6f+kc1q2quXaVbXUPF80kycH5JAcE4vUSZNckhZpE06m5J48kEcjNp6MZ+PlczRnLHb2yQ8Yrx9sj5O1</latexit>

⇡0

<latexit sha1_base64="MfmRKL9VK9LQm5KqmtPqVez3wBQ=">AAAB+XicdVDLTsJAFJ3iC/GFunQzkZi4aloBoTuiG5eYCJhAJdPhghOmj8zcmpCGj3CrK3fGrV/jwn+xrZio0bM6Oefe3HOPF0mh0bLejMLS8srqWnG9tLG5tb1T3t3r6jBWHDo8lKG69pgGKQLooEAJ15EC5nsSet70PPN7d6C0CIMrnEXg+mwSiLHgDFOpN4gEvaHWsFyxTMexLKdBM1J3qhlp2lXn1Ka2aeWokAXaw/L7YBTy2IcAuWRa920rQjdhCgWXMC8NYg0R41M2gX5KA+aDdpM87pwexZphSCNQVEiai/B9I2G+1jPfSyd9hrf6t5eJf3n9GMdNNxFBFCMEPDuEQkJ+SHMl0h6AjoQCRJYlByoCypliiKAEZZynYpwWU0r7+Hqa/k+6J6ZdM+uXtUrrbNFMkRyQQ3JMbNIgLXJB2qRDOJmSe/JAHo3EeDKejZfP0YKx2NknP2C8fgBxPJO4</latexit>

⌦�

<latexit sha1_base64="53svNcCNLx1PdnNT7WxRnESfn5M=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjR0SRbQld56rXrx5M3nvjqSZ1K+wZWUntv6Lhf9ipipBOKuTc+7NPfcEsZKWXPfNGRkdG5+YLEwVp2dm5+ZLC4vHNkqMwKaIVGROA7CopMYmSVJ4GhuEMFB4Etzs5v7JLRorI31EvRg7IXS1vJICKJPO2vshduE8Xe9flMpuxfdd16/znNT8zZw0vE1/y+NexR2gzIY4uCi9ty8jkYSoSSiwtuW5MXVSMCSFwn6xnViMQdxAF1sZ1RCi7aSDxH2+mligiMdouFR8IOL3jRRCa3thkE2GQNf2t5eLf3mthK4anVTqOCHUIj9EUuHgkBVGZlUgv5QGiSBPjlxqLsAAERrJQYhMTLJuilkfX0/z/8nxRsWrVmqH1fL2zrCZAltmK2yNeazOttkeO2BNJphm9+yBPTp3zpPz7Lx8jo44w50l9gPO6wesBJWb</latexit>

⌅⇤0

<latexit sha1_base64="JroS5PAy1cvKd7tp59fMoPRG6f4=">AAAB+nicdVDLTgJBEJz1ifhCPXqZSEyMh82ugLA3ohePmAhsAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xV3ERI3WqVLVna4uL5JCo2W9GQuLS8srq7m1/PrG5tZ2YWe3pcNYcWjyUIbK9ZgGKQJookAJbqSA+Z6Etjc+z/z2LSgtwuAKJxH0fDYKxFBwhqnkdl1xnRxb036haJmOY1lOlWak4pQyUrNLzqlNbdOaoUjmaPQL791ByGMfAuSSad2xrQh7CVMouIRpvhtriBgfsxF0UhowH3QvmeWd0sNYMwxpBIoKSWcifN9ImK/1xPfSSZ/hjf7tZeJfXifGYa2XiCCKEQKeHUIhYXZIcyXSIoAOhAJEliUHKgLKmWKIoARlnKdinDaTT/v4epr+T1onpl02K5flYv1s3kyO7JMDckRsUiV1ckEapEk4keSePJBH4854Mp6Nl8/RBWO+s0d+wHj9ANPylIw=</latexit>

⌅⇤�

<latexit sha1_base64="/ySU+fl+ox+gDxh96k+edxiI7cE=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjExJpJdAWFvRC8eMZFHAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xd0VEzVap0pVd7q6nEAKjab5ZmQWFpeWV7KrubX1jc2t/PZOS/uh4tDkvvRVx2EapPCgiQIldAIFzHUktJ3JeeK3b0Fp4XtXOA2g77KxJ0aCM4ylTq8jrqOj49kgXzCLtm2adpUmpGKXElKzSvapRa2imaJA5mgM8u+9oc9DFzzkkmndtcwA+xFTKLiEWa4XaggYn7AxdGPqMRd0P0rzzuhBqBn6NABFhaSpCN83IuZqPXWdeNJleKN/e4n4l9cNcVTrR8ILQgSPJ4dQSEgPaa5EXATQoVCAyJLkQIVHOVMMEZSgjPNYDONmcnEfX0/T/0nrpGiVi5XLcqF+Nm8mS/bIPjkkFqmSOrkgDdIknEhyTx7Io3FnPBnPxsvnaMaY7+ySHzBePwDPQpSJ</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

⌃c

<latexit sha1_base64="tUGLdtPj4nPCoHSP27/aEpmqB+E=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDSUIApESK1pfNuHE+aG7NVIU+AlaqOgQLT9Dwb9gmyABgqlGM7va2QkSJQ05zps1NT0zOze/sFhaWl5ZXSuvb1yYONUCWyJWsW4HYFDJCFskSWE70QhhoPAyuD7K/csb1EbG0TmNEvRDGEZyIAVQJrW7Z3IYQk/0yhXH9jzH8eo8JzVvPycNd987cLlrOwUqbIKTXvm9249FGmJEQoExHddJyB+DJikU3pW6qcEExDUMsZPRCEI0/rjIe8d3UgMU8wQ1l4oXIn7fGENozCgMsskQ6Mr89nLxL6+T0qDhj2WUpISRyA+RVFgcMkLLrAjkfamRCPLkyGXEBWggQi05CJGJadZMKevj62n+P7nYs92qXTutVpqHk2YW2BbbZrvMZXXWZMfshLWYYIrdswf2aN1aT9az9fI5OmVNdjbZD1ivHztYlM4=</latexit>

⇤c

<latexit sha1_base64="xSdCAsVEYj6i6d3S4JC+1GtdWrg=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrKBENxF0FBQgERIUGJF68sGTpwfulsjIStfQQsVHaLlYyj4F2wTJEAw1WhmVrs7fqykIdt+s0pT0zOzc+X5ysLi0vJKdXXtwkSJFtgWkYp01weDSobYJkkKu7FGCHyFHf/mKPc7t6iNjMJzuovRC+AqlCMpgDLpsn+SRYcwEINqza67rm27TZ6ThrubkwNn1913uFO3C9TYBKeD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOK/3EYAziBq6wl9EQAjReWhw85luJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yU0OvBSGcYJYSjyRSQVFouM0DJrAvlQaiSC/HLkMuQCNBChlhyEyMQkq6aS9fH1NP+fXOzUnb1642yv1jqcNFNmG2yTbTOHNVmLHbNT1maCBeyePbBHa2w9Wc/Wy2e0ZE1m1tkPWK8f366VKA==</latexit>

⌅c

<latexit sha1_base64="ssDsbpHzWhZKNXwLNnCMgknf+5c=">AAAB93icdVC7TsNAEDyHVwivACXNiQiJyrJJQuIugoYySOQhJVZ0vmzCKeeH7tZIkZVvoIWKDtHyORT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92mfm9O1BahMENziNwfTYNxERwhqnUGfbFiI/KFct0HMtyGjQjdaeakaZddc5taptWjgpZoj0qvw/HIY99CJBLpvXAtiJ0E6ZQcAmL0jDWEDE+Y1MYpDRgPmg3ycMu6EmsGYY0AkWFpLkI3zcS5ms997100md4q397mfiXN4hx0nQTEUQxQsCzQygk5Ic0VyJtAehYKEBkWXKgIqCcKYYISlDGeSrGaS2ltI+vp+n/pHtm2jWzfl2rtC6WzRTJETkmp8QmDdIiV6RNOoQTQe7JA3k05saT8Wy8fI4WjOXOIfkB4/UD65KTgA==</latexit>

⌅cc

<latexit sha1_base64="rBoCIqZPxFIBEBRQj0aUlcMbCbA=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPNDd2ukyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73FpQWYXCNswhcn00CMRacYSr1Bj0xTDifD8sVy3Qcy3LqNCM15zQjDfvUObOpbVo5KmSB1rD8PhiFPPYhQC6Z1n3bitBNmELBJcxLg1hDxPiUTaCf0oD5oN0kzzunR7FmGNIIFBWS5iJ830iYr/XM99JJn+GN/u1l4l9eP8Zxw01EEMUIAc8OoZCQH9JcibQIoCOhAJFlyYGKgHKmGCIoQRnnqRinzZTSPr6epv+TzolpV83aVbXSPF80UyQH5JAcE5vUSZNckhZpE04kuScP5NG4M56MZ+Plc7RgLHb2yQ8Yrx9+jZT5</latexit>

⌦cc

<latexit sha1_base64="WVjeetHRwNt2cmjdc78YTG0OCNQ=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1tz8wuLScm4lv7q2vrFZ2NpumzDWAlsiVKHuemBQyQBbJElhN9IIvqew492cZH7nFrWRYXBB4wgHPowCeSUFUCr1+mc+jmCYCDEZFop2yXVt263xjFTdckbqTtk9crhTsqcoshmaw8J7/zIUsY8BCQXG9Bw7okECmqRQOMn3Y4MRiBsYYS+lAfhoBsk08oTvxwYo5BFqLhWfivh9IwHfmLHvpZM+0LX57WXiX14vpqv6IJFBFBMGIjtEUuH0kBFapl0gv5QaiSBLjlwGXIAGItSSgxCpGKfl5NM+vp7m/5P2YcmplKrnlWLjeNZMju2yPXbAHFZjDXbKmqzFBAvZPXtgj9ad9WQ9Wy+fo3PWbGeH/YD1+gHFOJY/</latexit>

⌦c

<latexit sha1_base64="ATOfj14Unr/3dN52o7kR7usR1nw=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDR0gEYiUWNH6sgknzg/drZGiwE/QQkWHaPkZCv4F2wQJEEw1mtnVzk6QKGnIcd6sqemZ2bn5hcXS0vLK6lp5fePCxKkW2BKxinU7AINKRtgiSQrbiUYIA4WXwfVR7l/eoDYyjs5plKAfwjCSAymAMqndPQlxCD3RK1cc2/Mcx6vznNS8/Zw03H3vwOWu7RSosAlOe+X3bj8WaYgRCQXGdFwnIX8MmqRQeFfqpgYTENcwxE5GIwjR+OMi7x3fSQ1QzBPUXCpeiPh9YwyhMaMwyCZDoCvz28vFv7xOSoOGP5ZRkhJGIj9EUmFxyAgtsyKQ96VGIsiTI5cRF6CBCLXkIEQmplkzpayPr6f5/+Riz3ardu2sWmkeTppZYFtsm+0yl9VZkx2zU9Zigil2zx7Yo3VrPVnP1svn6JQ12dlkP2C9fgAuwpTG</latexit>

⌥

<latexit sha1_base64="39VkkahZ5oYItBfHJtXgEv3FegU=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPPZulsjRSE/QQsVHaLlZyj4F+wQJEAw1WhmVzs7QSyFQcd5s3JLyyura/n1wsbm1vZOcXevZaJEc2jySEa6EzADUihookAJnVgDCwMJ7WB8kfntW9BGROoaJzH4IRspMRScYSp1es3YCBmpfrHk2J7nOF6VZqTinWak5p56Zy51bWeOElmg0S++9wYRT0JQyCUzpus6MfpTplFwCbNCLzEQMz5mI+imVLEQjD+d553Ro8QwjGgMmgpJ5yJ835iy0JhJGKSTIcMb89vLxL+8boLDmj8VKk4QFM8OoZAwP2S4FmkRQAdCAyLLkgMVinKmGSJoQRnnqZikzRTSPr6epv+T1ontlu3KVblUP180kycH5JAcE5dUSZ1ckgZpEk4kuScP5NG6s56sZ+vlczRnLXb2yQ9Yrx+RipUF</latexit>

J/ 

<latexit sha1_base64="02Srn3ByZBJMBO1OEF9ETK1Yyqg=">AAAB+HicdVDLTgJBEJzFF+IL9ehlIjHxtO4KCHsjejGeMJFHAhsyOzQ4MvvITK8JEv7Bq568Ga/+jQf/xV3ERI3WqVLVna4uL5JCo2W9GZmFxaXllexqbm19Y3Mrv73T1GGsODR4KEPV9pgGKQJooEAJ7UgB8z0JLW90lvqtW1BahMEVjiNwfTYMxEBwhonUvDjqRlr08gXLdBzLcio0JWWnmJKqXXRObGqb1gwFMke9l3/v9kMe+xAgl0zrjm1F6E6YQsElTHPdWEPE+IgNoZPQgPmg3cks7ZQexJphSCNQVEg6E+H7xoT5Wo99L5n0GV7r314q/uV1YhxU3YkIohgh4OkhFBJmhzRXIqkBaF8oQGRpcqAioJwphghKUMZ5IsZJL7mkj6+n6f+keWzaJbN8WSrUTufNZMke2SeHxCYVUiPnpE4ahJMbck8eyKNxZzwZz8bL52jGmO/skh8wXj8AeGKTzA==</latexit>

K+

<latexit sha1_base64="9roZHXEaevM/pdlwKJX8Q+gO8ns=">AAAB/HicdVDLSgNBEJyNrxhfUY9eBoMgCGFXE5O9Bb0IXiKYByZRZsdOHJydXWZ6xbDEr/CqJ2/i1X/x4L+4GyOoaJ2Kqm66urxQCoO2/WZlpqZnZuey87mFxaXllfzqWtMEkebQ4IEMdNtjBqRQ0ECBEtqhBuZ7Elre9WHqt25AGxGoUxyG0PPZQIm+4AwT6ayLcIvx8eh85yJfsIuua9tuhaak7O6lpOrsufsOdYr2GAUyQf0i/969DHjkg0IumTEdxw6xFzONgksY5bqRgZDxazaATkIV88H04nHiEd2KDMOAhqCpkHQswveNmPnGDH0vmfQZXpnfXir+5XUi7Fd7sVBhhKB4egiFhPEhw7VIqgB6KTQgsjQ5UKEoZ5ohghaUcZ6IUdJNLunj62n6P2nuFp1SsXxSKtQOJs1kyQbZJNvEIRVSI0ekThqEE0XuyQN5tO6sJ+vZevkczViTnXXyA9brB+e2lcA=</latexit>

K�

<latexit sha1_base64="ysZ1Y0hpcwQEgVwVA64Fdsn9WLY=">AAAB/HicdVC7TsNAEDyHVwivACXNiQiJhsiGhMRdBA0STZDIQyQBnY9NOHE+W3drRGSFr6CFig7R8i8U/At2CBIgmGo0s6udHS+UwqBtv1mZqemZ2bnsfG5hcWl5Jb+61jRBpDk0eCAD3faYASkUNFCghHaogfmehJZ3fZj6rRvQRgTqFIch9Hw2UKIvOMNEOusi3GJ8PDrfucgX7KLr2rZboSkpu3spqTp77r5DnaI9RoFMUL/Iv3cvAx75oJBLZkzHsUPsxUyj4BJGuW5kIGT8mg2gk1DFfDC9eJx4RLciwzCgIWgqJB2L8H0jZr4xQ99LJn2GV+a3l4p/eZ0I+9VeLFQYISieHkIhYXzIcC2SKoBeCg2ILE0OVCjKmWaIoAVlnCdilHSTS/r4epr+T5q7RadULJ+UCrWDSTNZskE2yTZxSIXUyBGpkwbhRJF78kAerTvryXq2Xj5HM9ZkZ538gPX6AerUlcI=</latexit>

K0

<latexit sha1_base64="rClEE+CkPrmZ1acQn9mVaSWUxkQ=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiQqy4YEcBdBg0QDEkkQiYnOlwVOOZ+tuzUissJX0EJFh2j5Fwr+BdsECRBMNZrZ1c5OEEth0HHerLHxicmp6ZnZ0tz8wuJSeXmlaaJEc2jwSEb6LGAGpFDQQIESzmINLAwktIL+Qe63bkAbEalTHMTgh+xKiUvBGWbSeQfhFtOj4YXTLVcc2/Mcx9ulOal52znZc7e9HZe6tlOgQkY47pbfO72IJyEo5JIZ03adGP2UaRRcwrDUSQzEjPfZFbQzqlgIxk+LxEO6kRiGEY1BUyFpIcL3jZSFxgzCIJsMGV6b314u/uW1E7zc81Oh4gRB8fwQCgnFIcO1yKoA2hMaEFmeHKhQlDPNEEELyjjPxCTrppT18fU0/Z80t2y3atdOqpX6/qiZGbJG1skmcckuqZNDckwahBNF7skDebTurCfr2Xr5HB2zRjur5Aes1w/vgZXF</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃⇤+

<latexit sha1_base64="B51GxwwLJjmY2U24kqWWk9xMK1g=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEIexqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+AB+KldU=</latexit>

⌃⇤�

<latexit sha1_base64="W5rCO+O6p4wXjO1t8qMm0Vm+I7E=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEMOxqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+ACKqldc=</latexit>

⌃⇤0

<latexit sha1_base64="haLUXHn6cHQyunSV2fWk7lOkjyA=">AAAB/XicdVDLSgNBEJyN7/iKevQyGATxEHZ9Zm+iF4+K5gFJlN5JJw6ZfTDTK4Ql+BVe9eRNvPotHvwXd9cIKlqnoqqbri4vUtKQbb9ZhYnJqemZ2bni/MLi0nJpZbVuwlgLrIlQhbrpgUElA6yRJIXNSCP4nsKGNzjJ/MYtaiPD4JKGEXZ86AeyJwVQKrXaF7Lvw1WybY+uS2W74rq27R7yjOy7uxmpOrvugcOdip2jzMY4uy69t7uhiH0MSCgwpuXYEXUS0CSFwlGxHRuMQAygj62UBuCj6SR55BHfjA1QyCPUXCqei/h9IwHfmKHvpZM+0I357WXiX14rpl61k8ggigkDkR0iqTA/ZISWaRfIu1IjEWTJkcuAC9BAhFpyECIV47ScYtrH19P8f1LfqTh7lf3zvfLR8biZWbbONtgWc9ghO2Kn7IzVmGAhu2cP7NG6s56sZ+vlc7RgjXfW2A9Yrx8nWpXa</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⇤1405

<latexit sha1_base64="u/5Us5V3yvgIO8l839zkVzbcUf0=">AAACAHicdVA9TwJBEN3DL8Qv1NJmIzGxIncCwnVGGwsLTERNAMncMuCGvY/szpmYC42/wlYrO2PrP7Hwv3iHmKjRV7289yYz87xISUO2/WblZmbn5hfyi4Wl5ZXVteL6xrkJYy2wJUIV6ksPDCoZYIskKbyMNILvKbzwRkeZf3GD2sgwOKPbCLs+DAM5kAIola46J2m0D73Eqdq1ca9Yssuua9tunWek5lYy0nAq7r7DnbI9QYlN0ewV3zv9UMQ+BiQUGNN27Ii6CWiSQuG40IkNRiBGMMR2SgPw0XSTydVjvhMboJBHqLlUfCLi94kEfGNufS9N+kDX5reXiX957ZgGjW4igygmDES2iKTCySIjtEzrQN6XGokguxy5DLgADUSoJQchUjFO+ymkfXw9zf8n53tlp1qunVZLB4fTZvJsi22zXeawOjtgx6zJWkwwze7ZA3u07qwn69l6+YzmrOnMJvsB6/UDz0OWuQ==</latexit>

⇤1520

<latexit sha1_base64="OQiprsixAZo7F33/XeIOBgjLHlU=">AAACAHicdVC7TsNAEDyHd3gFKGlOREhUkU0IibsIGgoKkEiClIRofVngxPmhuzVSZKXhK2ihokO0/AkF/4JtggQIphrNzGp3x4uUNGTbb1Zhanpmdm5+obi4tLyyWlpbb5sw1gJbIlShPvfAoJIBtkiSwvNII/iewo53c5j5nVvURobBGY0i7PtwFchLKYBS6aJ3nEaHMEic2q49HpTKdsV1bdut84zU3GpGGk7V3Xe4U7FzlNkEJ4PSe28YitjHgIQCY7qOHVE/AU1SKBwXe7HBCMQNXGE3pQH4aPpJfvWYb8cGKOQRai4Vz0X8PpGAb8zI99KkD3RtfnuZ+JfXjemy0U9kEMWEgcgWkVSYLzJCy7QO5EOpkQiyy5HLgAvQQIRachAiFeO0n2Lax9fT/H/S3q04e5Xa6V65eTBpZp5tsi22wxxWZ012xE5Yiwmm2T17YI/WnfVkPVsvn9GCNZnZYD9gvX4AzCeWtw==</latexit>

?

⌦ccc

<latexit sha1_base64="onHHuey5NO82oaWhQJ/zYczyagc=">AAAB/nicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvArvOrJm3j1Vzz4L+7GCCpap6Kqm64uL1LSkG2/WXPzC4tLy7mV/Ora+sZmYWu7bcJYC2yJUIW664FBJQNskSSF3Ugj+J7CjndzkvmdW9RGhsEFjSMc+DAK5JUUQKnU75/5OIJhIoSYDAtFu+S6tu3WeEaqbjkjdafsHjncKdlTFNkMzWHhvX8ZitjHgIQCY3qOHdEgAU1SKJzk+7HBCMQNjLCX0gB8NINkmnnC92MDFPIINZeKT0X8vpGAb8zY99JJH+ja/PYy8S+vF9NVfZDIIIoJA5EdIqlwesgILdMykF9KjUSQJUcuAy5AAxFqyUGIVIzTdvJpH19P8/9J+7DkVErV80qxcTxrJsd22R47YA6rsQY7ZU3WYoJF7J49sEfrznqynq2Xz9E5a7azw37Aev0AiN+WrA==</latexit>

Viaggio al centro del nucleo

e�

<latexit sha1_base64="M3JGt9yi2nQc6OrC9J6Bu9grlus=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxItkliHAjevGIUR4JIJkdGpww+8hMr4Zs+ASvevJmvPo9HvwXZ1dM1GidKlXd6epyQyk02vablVlYXFpeya7m1tY3Nrfy2zstHUSKQ5MHMlAdl2mQwocmCpTQCRUwz5XQdidnid++BaVF4F/hNIS+x8a+GAnO0EiXcH00yBfsom1QqdCEOFXbMaRWq5ZKNeqklm0XyByNQf69Nwx45IGPXDKtu44dYj9mCgWXMMv1Ig0h4xM2hq6hPvNA9+M06oweRJphQENQVEiaivB9I2ae1lPPNZMewxv920vEv7xuhKNqPxZ+GCH4PDmEQkJ6SHMlTAdAh0IBIkuSAxU+5UwxRFCCMs6NGJlScqaPr6fp/6RVKjrl4vFFuVA/nTeTJXtknxwSh5yQOjknDdIknIzJPXkgj9ad9WQ9Wy+foxlrvrNLfsB6/QDpJJJS</latexit>

1981

“[…] Esplorare in modo chiaro e comprensibile il mondo della 
scienza e della ricerca nei suoi vari aspetti. 

Il titolo “QUARK” è un po’ curioso e l’abbiamo preso in prestito 
dalla fisica, dove molti studi sono in corso su ipotetiche 
particelle subnucleari, chiamate appunto “quarks”, che 
sarebbero i più piccoli mattoni della materia finora conosciuti.  

È quindi un po’ un andare dentro alle cose.”



Uno “zoo” di particelle
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⇡+

<latexit sha1_base64="kcG0kXjEMwNGt6xktjW6/MSAmLs=">AAAB+XicdVDLSgNBEJyNrxhfUY9eBoMgCGHXJCZ7C3rxGME8IFnD7KQTh8w+mOkVwpKP8Konb+LVr/Hgv7i7RlDROhVV3XR1uaEUGk3zzcgtLa+sruXXCxubW9s7xd29jg4ixaHNAxmonss0SOFDGwVK6IUKmOdK6LrTi9Tv3oHSIvCvcRaC47GJL8aCM0yk7iAU9IaeDIsls2zbpmnXaUpqdiUlDatin1nUKpsZSmSB1rD4PhgFPPLARy6Z1n3LDNGJmULBJcwLg0hDyPiUTaCfUJ95oJ04izunR5FmGNAQFBWSZiJ834iZp/XMc5NJj+Gt/u2l4l9eP8Jxw4mFH0YIPk8PoZCQHdJciaQHoCOhAJGlyYEKn3KmGCIoQRnniRglxRSSPr6epv+TzmnZqpZrV9VS83zRTJ4ckENyTCxSJ01ySVqkTTiZknvyQB6N2Hgyno2Xz9GcsdjZJz9gvH4AaXGTsw==</latexit>

⇡�

<latexit sha1_base64="vciRUpeC1hhIzMKCy1LyxeyIdcI=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpOwgFvaEnw2LJLNu2adp1mpKaXUlJw6rYZxa1ymaGElmgNSy+D0YBjzzwkUumdd8yQ3RiplBwCfPCINIQMj5lE+gn1GceaCfO4s7pUaQZBjQERYWkmQjfN2LmaT3z3GTSY3irf3up+JfXj3DccGLhhxGCz9NDKCRkhzRXIukB6EgoQGRpcqDCp5wphghKUMZ5IkZJMYWkj6+n6f+kc1q2quXaVbXUPF80kycH5JAcE4vUSZNckhZpE06m5J48kEcjNp6MZ+PlczRnLHb2yQ8Yrx9sj5O1</latexit>

⇡0

<latexit sha1_base64="MfmRKL9VK9LQm5KqmtPqVez3wBQ=">AAAB+XicdVDLTsJAFJ3iC/GFunQzkZi4aloBoTuiG5eYCJhAJdPhghOmj8zcmpCGj3CrK3fGrV/jwn+xrZio0bM6Oefe3HOPF0mh0bLejMLS8srqWnG9tLG5tb1T3t3r6jBWHDo8lKG69pgGKQLooEAJ15EC5nsSet70PPN7d6C0CIMrnEXg+mwSiLHgDFOpN4gEvaHWsFyxTMexLKdBM1J3qhlp2lXn1Ka2aeWokAXaw/L7YBTy2IcAuWRa920rQjdhCgWXMC8NYg0R41M2gX5KA+aDdpM87pwexZphSCNQVEiai/B9I2G+1jPfSyd9hrf6t5eJf3n9GMdNNxFBFCMEPDuEQkJ+SHMl0h6AjoQCRJYlByoCypliiKAEZZynYpwWU0r7+Hqa/k+6J6ZdM+uXtUrrbNFMkRyQQ3JMbNIgLXJB2qRDOJmSe/JAHo3EeDKejZfP0YKx2NknP2C8fgBxPJO4</latexit>

⌦�

<latexit sha1_base64="53svNcCNLx1PdnNT7WxRnESfn5M=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjR0SRbQld56rXrx5M3nvjqSZ1K+wZWUntv6Lhf9ipipBOKuTc+7NPfcEsZKWXPfNGRkdG5+YLEwVp2dm5+ZLC4vHNkqMwKaIVGROA7CopMYmSVJ4GhuEMFB4Etzs5v7JLRorI31EvRg7IXS1vJICKJPO2vshduE8Xe9flMpuxfdd16/znNT8zZw0vE1/y+NexR2gzIY4uCi9ty8jkYSoSSiwtuW5MXVSMCSFwn6xnViMQdxAF1sZ1RCi7aSDxH2+mligiMdouFR8IOL3jRRCa3thkE2GQNf2t5eLf3mthK4anVTqOCHUIj9EUuHgkBVGZlUgv5QGiSBPjlxqLsAAERrJQYhMTLJuilkfX0/z/8nxRsWrVmqH1fL2zrCZAltmK2yNeazOttkeO2BNJphm9+yBPTp3zpPz7Lx8jo44w50l9gPO6wesBJWb</latexit>

⌅⇤0

<latexit sha1_base64="JroS5PAy1cvKd7tp59fMoPRG6f4=">AAAB+nicdVDLTgJBEJz1ifhCPXqZSEyMh82ugLA3ohePmAhsAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xV3ERI3WqVLVna4uL5JCo2W9GQuLS8srq7m1/PrG5tZ2YWe3pcNYcWjyUIbK9ZgGKQJookAJbqSA+Z6Etjc+z/z2LSgtwuAKJxH0fDYKxFBwhqnkdl1xnRxb036haJmOY1lOlWak4pQyUrNLzqlNbdOaoUjmaPQL791ByGMfAuSSad2xrQh7CVMouIRpvhtriBgfsxF0UhowH3QvmeWd0sNYMwxpBIoKSWcifN9ImK/1xPfSSZ/hjf7tZeJfXifGYa2XiCCKEQKeHUIhYXZIcyXSIoAOhAJEliUHKgLKmWKIoARlnKdinDaTT/v4epr+T1onpl02K5flYv1s3kyO7JMDckRsUiV1ckEapEk4keSePJBH4854Mp6Nl8/RBWO+s0d+wHj9ANPylIw=</latexit>

⌅⇤�

<latexit sha1_base64="/ySU+fl+ox+gDxh96k+edxiI7cE=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjExJpJdAWFvRC8eMZFHAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xd0VEzVap0pVd7q6nEAKjab5ZmQWFpeWV7KrubX1jc2t/PZOS/uh4tDkvvRVx2EapPCgiQIldAIFzHUktJ3JeeK3b0Fp4XtXOA2g77KxJ0aCM4ylTq8jrqOj49kgXzCLtm2adpUmpGKXElKzSvapRa2imaJA5mgM8u+9oc9DFzzkkmndtcwA+xFTKLiEWa4XaggYn7AxdGPqMRd0P0rzzuhBqBn6NABFhaSpCN83IuZqPXWdeNJleKN/e4n4l9cNcVTrR8ILQgSPJ4dQSEgPaa5EXATQoVCAyJLkQIVHOVMMEZSgjPNYDONmcnEfX0/T/0nrpGiVi5XLcqF+Nm8mS/bIPjkkFqmSOrkgDdIknEhyTx7Io3FnPBnPxsvnaMaY7+ySHzBePwDPQpSJ</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

⌃c

<latexit sha1_base64="tUGLdtPj4nPCoHSP27/aEpmqB+E=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDSUIApESK1pfNuHE+aG7NVIU+AlaqOgQLT9Dwb9gmyABgqlGM7va2QkSJQ05zps1NT0zOze/sFhaWl5ZXSuvb1yYONUCWyJWsW4HYFDJCFskSWE70QhhoPAyuD7K/csb1EbG0TmNEvRDGEZyIAVQJrW7Z3IYQk/0yhXH9jzH8eo8JzVvPycNd987cLlrOwUqbIKTXvm9249FGmJEQoExHddJyB+DJikU3pW6qcEExDUMsZPRCEI0/rjIe8d3UgMU8wQ1l4oXIn7fGENozCgMsskQ6Mr89nLxL6+T0qDhj2WUpISRyA+RVFgcMkLLrAjkfamRCPLkyGXEBWggQi05CJGJadZMKevj62n+P7nYs92qXTutVpqHk2YW2BbbZrvMZXXWZMfshLWYYIrdswf2aN1aT9az9fI5OmVNdjbZD1ivHztYlM4=</latexit>

⇤c

<latexit sha1_base64="xSdCAsVEYj6i6d3S4JC+1GtdWrg=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrKBENxF0FBQgERIUGJF68sGTpwfulsjIStfQQsVHaLlYyj4F2wTJEAw1WhmVrs7fqykIdt+s0pT0zOzc+X5ysLi0vJKdXXtwkSJFtgWkYp01weDSobYJkkKu7FGCHyFHf/mKPc7t6iNjMJzuovRC+AqlCMpgDLpsn+SRYcwEINqza67rm27TZ6ThrubkwNn1913uFO3C9TYBKeD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOK/3EYAziBq6wl9EQAjReWhw85luJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yU0OvBSGcYJYSjyRSQVFouM0DJrAvlQaiSC/HLkMuQCNBChlhyEyMQkq6aS9fH1NP+fXOzUnb1642yv1jqcNFNmG2yTbTOHNVmLHbNT1maCBeyePbBHa2w9Wc/Wy2e0ZE1m1tkPWK8f366VKA==</latexit>

⌅c

<latexit sha1_base64="ssDsbpHzWhZKNXwLNnCMgknf+5c=">AAAB93icdVC7TsNAEDyHVwivACXNiQiJyrJJQuIugoYySOQhJVZ0vmzCKeeH7tZIkZVvoIWKDtHyORT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92mfm9O1BahMENziNwfTYNxERwhqnUGfbFiI/KFct0HMtyGjQjdaeakaZddc5taptWjgpZoj0qvw/HIY99CJBLpvXAtiJ0E6ZQcAmL0jDWEDE+Y1MYpDRgPmg3ycMu6EmsGYY0AkWFpLkI3zcS5ms997100md4q397mfiXN4hx0nQTEUQxQsCzQygk5Ic0VyJtAehYKEBkWXKgIqCcKYYISlDGeSrGaS2ltI+vp+n/pHtm2jWzfl2rtC6WzRTJETkmp8QmDdIiV6RNOoQTQe7JA3k05saT8Wy8fI4WjOXOIfkB4/UD65KTgA==</latexit>

⌅cc

<latexit sha1_base64="rBoCIqZPxFIBEBRQj0aUlcMbCbA=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPNDd2ukyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73FpQWYXCNswhcn00CMRacYSr1Bj0xTDifD8sVy3Qcy3LqNCM15zQjDfvUObOpbVo5KmSB1rD8PhiFPPYhQC6Z1n3bitBNmELBJcxLg1hDxPiUTaCf0oD5oN0kzzunR7FmGNIIFBWS5iJ830iYr/XM99JJn+GN/u1l4l9eP8Zxw01EEMUIAc8OoZCQH9JcibQIoCOhAJFlyYGKgHKmGCIoQRnnqRinzZTSPr6epv+TzolpV83aVbXSPF80UyQH5JAcE5vUSZNckhZpE04kuScP5NG4M56MZ+Plc7RgLHb2yQ8Yrx9+jZT5</latexit>

⌦cc

<latexit sha1_base64="WVjeetHRwNt2cmjdc78YTG0OCNQ=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1tz8wuLScm4lv7q2vrFZ2NpumzDWAlsiVKHuemBQyQBbJElhN9IIvqew492cZH7nFrWRYXBB4wgHPowCeSUFUCr1+mc+jmCYCDEZFop2yXVt263xjFTdckbqTtk9crhTsqcoshmaw8J7/zIUsY8BCQXG9Bw7okECmqRQOMn3Y4MRiBsYYS+lAfhoBsk08oTvxwYo5BFqLhWfivh9IwHfmLHvpZM+0LX57WXiX14vpqv6IJFBFBMGIjtEUuH0kBFapl0gv5QaiSBLjlwGXIAGItSSgxCpGKfl5NM+vp7m/5P2YcmplKrnlWLjeNZMju2yPXbAHFZjDXbKmqzFBAvZPXtgj9ad9WQ9Wy+fo3PWbGeH/YD1+gHFOJY/</latexit>

⌦c

<latexit sha1_base64="ATOfj14Unr/3dN52o7kR7usR1nw=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDR0gEYiUWNH6sgknzg/drZGiwE/QQkWHaPkZCv4F2wQJEEw1mtnVzk6QKGnIcd6sqemZ2bn5hcXS0vLK6lp5fePCxKkW2BKxinU7AINKRtgiSQrbiUYIA4WXwfVR7l/eoDYyjs5plKAfwjCSAymAMqndPQlxCD3RK1cc2/Mcx6vznNS8/Zw03H3vwOWu7RSosAlOe+X3bj8WaYgRCQXGdFwnIX8MmqRQeFfqpgYTENcwxE5GIwjR+OMi7x3fSQ1QzBPUXCpeiPh9YwyhMaMwyCZDoCvz28vFv7xOSoOGP5ZRkhJGIj9EUmFxyAgtsyKQ96VGIsiTI5cRF6CBCLXkIEQmplkzpayPr6f5/+Riz3ardu2sWmkeTppZYFtsm+0yl9VZkx2zU9Zigil2zx7Yo3VrPVnP1svn6JQ12dlkP2C9fgAuwpTG</latexit>

⌥

<latexit sha1_base64="39VkkahZ5oYItBfHJtXgEv3FegU=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPPZulsjRSE/QQsVHaLlZyj4F+wQJEAw1WhmVzs7QSyFQcd5s3JLyyura/n1wsbm1vZOcXevZaJEc2jySEa6EzADUihookAJnVgDCwMJ7WB8kfntW9BGROoaJzH4IRspMRScYSp1es3YCBmpfrHk2J7nOF6VZqTinWak5p56Zy51bWeOElmg0S++9wYRT0JQyCUzpus6MfpTplFwCbNCLzEQMz5mI+imVLEQjD+d553Ro8QwjGgMmgpJ5yJ835iy0JhJGKSTIcMb89vLxL+8boLDmj8VKk4QFM8OoZAwP2S4FmkRQAdCAyLLkgMVinKmGSJoQRnnqZikzRTSPr6epv+T1ontlu3KVblUP180kycH5JAcE5dUSZ1ckgZpEk4kuScP5NG6s56sZ+vlczRnLXb2yQ9Yrx+RipUF</latexit>

J/ 

<latexit sha1_base64="02Srn3ByZBJMBO1OEF9ETK1Yyqg=">AAAB+HicdVDLTgJBEJzFF+IL9ehlIjHxtO4KCHsjejGeMJFHAhsyOzQ4MvvITK8JEv7Bq568Ga/+jQf/xV3ERI3WqVLVna4uL5JCo2W9GZmFxaXllexqbm19Y3Mrv73T1GGsODR4KEPV9pgGKQJooEAJ7UgB8z0JLW90lvqtW1BahMEVjiNwfTYMxEBwhonUvDjqRlr08gXLdBzLcio0JWWnmJKqXXRObGqb1gwFMke9l3/v9kMe+xAgl0zrjm1F6E6YQsElTHPdWEPE+IgNoZPQgPmg3cks7ZQexJphSCNQVEg6E+H7xoT5Wo99L5n0GV7r314q/uV1YhxU3YkIohgh4OkhFBJmhzRXIqkBaF8oQGRpcqAioJwphghKUMZ5IsZJL7mkj6+n6f+keWzaJbN8WSrUTufNZMke2SeHxCYVUiPnpE4ahJMbck8eyKNxZzwZz8bL52jGmO/skh8wXj8AeGKTzA==</latexit>

K+

<latexit sha1_base64="9roZHXEaevM/pdlwKJX8Q+gO8ns=">AAAB/HicdVDLSgNBEJyNrxhfUY9eBoMgCGFXE5O9Bb0IXiKYByZRZsdOHJydXWZ6xbDEr/CqJ2/i1X/x4L+4GyOoaJ2Kqm66urxQCoO2/WZlpqZnZuey87mFxaXllfzqWtMEkebQ4IEMdNtjBqRQ0ECBEtqhBuZ7Elre9WHqt25AGxGoUxyG0PPZQIm+4AwT6ayLcIvx8eh85yJfsIuua9tuhaak7O6lpOrsufsOdYr2GAUyQf0i/969DHjkg0IumTEdxw6xFzONgksY5bqRgZDxazaATkIV88H04nHiEd2KDMOAhqCpkHQswveNmPnGDH0vmfQZXpnfXir+5XUi7Fd7sVBhhKB4egiFhPEhw7VIqgB6KTQgsjQ5UKEoZ5ohghaUcZ6IUdJNLunj62n6P2nuFp1SsXxSKtQOJs1kyQbZJNvEIRVSI0ekThqEE0XuyQN5tO6sJ+vZevkczViTnXXyA9brB+e2lcA=</latexit>

K�

<latexit sha1_base64="ysZ1Y0hpcwQEgVwVA64Fdsn9WLY=">AAAB/HicdVC7TsNAEDyHVwivACXNiQiJhsiGhMRdBA0STZDIQyQBnY9NOHE+W3drRGSFr6CFig7R8i8U/At2CBIgmGo0s6udHS+UwqBtv1mZqemZ2bnsfG5hcWl5Jb+61jRBpDk0eCAD3faYASkUNFCghHaogfmehJZ3fZj6rRvQRgTqFIch9Hw2UKIvOMNEOusi3GJ8PDrfucgX7KLr2rZboSkpu3spqTp77r5DnaI9RoFMUL/Iv3cvAx75oJBLZkzHsUPsxUyj4BJGuW5kIGT8mg2gk1DFfDC9eJx4RLciwzCgIWgqJB2L8H0jZr4xQ99LJn2GV+a3l4p/eZ0I+9VeLFQYISieHkIhYXzIcC2SKoBeCg2ILE0OVCjKmWaIoAVlnCdilHSTS/r4epr+T5q7RadULJ+UCrWDSTNZskE2yTZxSIXUyBGpkwbhRJF78kAerTvryXq2Xj5HM9ZkZ538gPX6AerUlcI=</latexit>

K0

<latexit sha1_base64="rClEE+CkPrmZ1acQn9mVaSWUxkQ=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiQqy4YEcBdBg0QDEkkQiYnOlwVOOZ+tuzUissJX0EJFh2j5Fwr+BdsECRBMNZrZ1c5OEEth0HHerLHxicmp6ZnZ0tz8wuJSeXmlaaJEc2jwSEb6LGAGpFDQQIESzmINLAwktIL+Qe63bkAbEalTHMTgh+xKiUvBGWbSeQfhFtOj4YXTLVcc2/Mcx9ulOal52znZc7e9HZe6tlOgQkY47pbfO72IJyEo5JIZ03adGP2UaRRcwrDUSQzEjPfZFbQzqlgIxk+LxEO6kRiGEY1BUyFpIcL3jZSFxgzCIJsMGV6b314u/uW1E7zc81Oh4gRB8fwQCgnFIcO1yKoA2hMaEFmeHKhQlDPNEEELyjjPxCTrppT18fU0/Z80t2y3atdOqpX6/qiZGbJG1skmcckuqZNDckwahBNF7skDebTurCfr2Xr5HB2zRjur5Aes1w/vgZXF</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃⇤+

<latexit sha1_base64="B51GxwwLJjmY2U24kqWWk9xMK1g=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEIexqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+AB+KldU=</latexit>

⌃⇤�

<latexit sha1_base64="W5rCO+O6p4wXjO1t8qMm0Vm+I7E=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEMOxqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+ACKqldc=</latexit>

⌃⇤0

<latexit sha1_base64="haLUXHn6cHQyunSV2fWk7lOkjyA=">AAAB/XicdVDLSgNBEJyN7/iKevQyGATxEHZ9Zm+iF4+K5gFJlN5JJw6ZfTDTK4Ql+BVe9eRNvPotHvwXd9cIKlqnoqqbri4vUtKQbb9ZhYnJqemZ2bni/MLi0nJpZbVuwlgLrIlQhbrpgUElA6yRJIXNSCP4nsKGNzjJ/MYtaiPD4JKGEXZ86AeyJwVQKrXaF7Lvw1WybY+uS2W74rq27R7yjOy7uxmpOrvugcOdip2jzMY4uy69t7uhiH0MSCgwpuXYEXUS0CSFwlGxHRuMQAygj62UBuCj6SR55BHfjA1QyCPUXCqei/h9IwHfmKHvpZM+0I357WXiX14rpl61k8ggigkDkR0iqTA/ZISWaRfIu1IjEWTJkcuAC9BAhFpyECIV47ScYtrH19P8f1LfqTh7lf3zvfLR8biZWbbONtgWc9ghO2Kn7IzVmGAhu2cP7NG6s56sZ+vlc7RgjXfW2A9Yrx8nWpXa</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⇤1405

<latexit sha1_base64="u/5Us5V3yvgIO8l839zkVzbcUf0=">AAACAHicdVA9TwJBEN3DL8Qv1NJmIzGxIncCwnVGGwsLTERNAMncMuCGvY/szpmYC42/wlYrO2PrP7Hwv3iHmKjRV7289yYz87xISUO2/WblZmbn5hfyi4Wl5ZXVteL6xrkJYy2wJUIV6ksPDCoZYIskKbyMNILvKbzwRkeZf3GD2sgwOKPbCLs+DAM5kAIola46J2m0D73Eqdq1ca9Yssuua9tunWek5lYy0nAq7r7DnbI9QYlN0ewV3zv9UMQ+BiQUGNN27Ii6CWiSQuG40IkNRiBGMMR2SgPw0XSTydVjvhMboJBHqLlUfCLi94kEfGNufS9N+kDX5reXiX957ZgGjW4igygmDES2iKTCySIjtEzrQN6XGokguxy5DLgADUSoJQchUjFO+ymkfXw9zf8n53tlp1qunVZLB4fTZvJsi22zXeawOjtgx6zJWkwwze7ZA3u07qwn69l6+YzmrOnMJvsB6/UDz0OWuQ==</latexit>

⇤1520

<latexit sha1_base64="OQiprsixAZo7F33/XeIOBgjLHlU=">AAACAHicdVC7TsNAEDyHd3gFKGlOREhUkU0IibsIGgoKkEiClIRofVngxPmhuzVSZKXhK2ihokO0/AkF/4JtggQIphrNzGp3x4uUNGTbb1Zhanpmdm5+obi4tLyyWlpbb5sw1gJbIlShPvfAoJIBtkiSwvNII/iewo53c5j5nVvURobBGY0i7PtwFchLKYBS6aJ3nEaHMEic2q49HpTKdsV1bdut84zU3GpGGk7V3Xe4U7FzlNkEJ4PSe28YitjHgIQCY7qOHVE/AU1SKBwXe7HBCMQNXGE3pQH4aPpJfvWYb8cGKOQRai4Vz0X8PpGAb8zI99KkD3RtfnuZ+JfXjemy0U9kEMWEgcgWkVSYLzJCy7QO5EOpkQiyy5HLgAvQQIRachAiFeO0n2Lax9fT/H/S3q04e5Xa6V65eTBpZp5tsi22wxxWZ012xE5Yiwmm2T17YI/WnfVkPVsvn9GCNZnZYD9gvX4AzCeWtw==</latexit>

?

⌦ccc

<latexit sha1_base64="onHHuey5NO82oaWhQJ/zYczyagc=">AAAB/nicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvArvOrJm3j1Vzz4L+7GCCpap6Kqm64uL1LSkG2/WXPzC4tLy7mV/Ora+sZmYWu7bcJYC2yJUIW664FBJQNskSSF3Ugj+J7CjndzkvmdW9RGhsEFjSMc+DAK5JUUQKnU75/5OIJhIoSYDAtFu+S6tu3WeEaqbjkjdafsHjncKdlTFNkMzWHhvX8ZitjHgIQCY3qOHdEgAU1SKJzk+7HBCMQNjLCX0gB8NINkmnnC92MDFPIINZeKT0X8vpGAb8zY99JJH+ja/PYy8S+vF9NVfZDIIIoJA5EdIqlwesgILdMykF9KjUSQJUcuAy5AAxFqyUGIVIzTdvJpH19P8/9J+7DkVErV80qxcTxrJsd22R47YA6rsQY7ZU3WYoJF7J49sEfrznqynq2Xz9E5a7azw37Aev0AiN+WrA==</latexit>

Viaggio al centro del nucleo

e�

<latexit sha1_base64="M3JGt9yi2nQc6OrC9J6Bu9grlus=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxItkliHAjevGIUR4JIJkdGpww+8hMr4Zs+ASvevJmvPo9HvwXZ1dM1GidKlXd6epyQyk02vablVlYXFpeya7m1tY3Nrfy2zstHUSKQ5MHMlAdl2mQwocmCpTQCRUwz5XQdidnid++BaVF4F/hNIS+x8a+GAnO0EiXcH00yBfsom1QqdCEOFXbMaRWq5ZKNeqklm0XyByNQf69Nwx45IGPXDKtu44dYj9mCgWXMMv1Ig0h4xM2hq6hPvNA9+M06oweRJphQENQVEiaivB9I2ae1lPPNZMewxv920vEv7xuhKNqPxZ+GCH4PDmEQkJ6SHMlTAdAh0IBIkuSAxU+5UwxRFCCMs6NGJlScqaPr6fp/6RVKjrl4vFFuVA/nTeTJXtknxwSh5yQOjknDdIknIzJPXkgj9ad9WQ9Wy+foxlrvrNLfsB6/QDpJJJS</latexit>



Uno “zoo” di particelle

1890 1900 1910 1920
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1990 2000 2010

1930 1940 1950 1960

1970 1980 1990

2020

⇡+

<latexit sha1_base64="kcG0kXjEMwNGt6xktjW6/MSAmLs=">AAAB+XicdVDLSgNBEJyNrxhfUY9eBoMgCGHXJCZ7C3rxGME8IFnD7KQTh8w+mOkVwpKP8Konb+LVr/Hgv7i7RlDROhVV3XR1uaEUGk3zzcgtLa+sruXXCxubW9s7xd29jg4ixaHNAxmonss0SOFDGwVK6IUKmOdK6LrTi9Tv3oHSIvCvcRaC47GJL8aCM0yk7iAU9IaeDIsls2zbpmnXaUpqdiUlDatin1nUKpsZSmSB1rD4PhgFPPLARy6Z1n3LDNGJmULBJcwLg0hDyPiUTaCfUJ95oJ04izunR5FmGNAQFBWSZiJ834iZp/XMc5NJj+Gt/u2l4l9eP8Jxw4mFH0YIPk8PoZCQHdJciaQHoCOhAJGlyYEKn3KmGCIoQRnniRglxRSSPr6epv+TzmnZqpZrV9VS83zRTJ4ckENyTCxSJ01ySVqkTTiZknvyQB6N2Hgyno2Xz9GcsdjZJz9gvH4AaXGTsw==</latexit>

⇡�

<latexit sha1_base64="vciRUpeC1hhIzMKCy1LyxeyIdcI=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpOwgFvaEnw2LJLNu2adp1mpKaXUlJw6rYZxa1ymaGElmgNSy+D0YBjzzwkUumdd8yQ3RiplBwCfPCINIQMj5lE+gn1GceaCfO4s7pUaQZBjQERYWkmQjfN2LmaT3z3GTSY3irf3up+JfXj3DccGLhhxGCz9NDKCRkhzRXIukB6EgoQGRpcqDCp5wphghKUMZ5IkZJMYWkj6+n6f+kc1q2quXaVbXUPF80kycH5JAcE4vUSZNckhZpE06m5J48kEcjNp6MZ+PlczRnLHb2yQ8Yrx9sj5O1</latexit>

⇡0

<latexit sha1_base64="MfmRKL9VK9LQm5KqmtPqVez3wBQ=">AAAB+XicdVDLTsJAFJ3iC/GFunQzkZi4aloBoTuiG5eYCJhAJdPhghOmj8zcmpCGj3CrK3fGrV/jwn+xrZio0bM6Oefe3HOPF0mh0bLejMLS8srqWnG9tLG5tb1T3t3r6jBWHDo8lKG69pgGKQLooEAJ15EC5nsSet70PPN7d6C0CIMrnEXg+mwSiLHgDFOpN4gEvaHWsFyxTMexLKdBM1J3qhlp2lXn1Ka2aeWokAXaw/L7YBTy2IcAuWRa920rQjdhCgWXMC8NYg0R41M2gX5KA+aDdpM87pwexZphSCNQVEiai/B9I2G+1jPfSyd9hrf6t5eJf3n9GMdNNxFBFCMEPDuEQkJ+SHMl0h6AjoQCRJYlByoCypliiKAEZZynYpwWU0r7+Hqa/k+6J6ZdM+uXtUrrbNFMkRyQQ3JMbNIgLXJB2qRDOJmSe/JAHo3EeDKejZfP0YKx2NknP2C8fgBxPJO4</latexit>

⌦�

<latexit sha1_base64="53svNcCNLx1PdnNT7WxRnESfn5M=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjR0SRbQld56rXrx5M3nvjqSZ1K+wZWUntv6Lhf9ipipBOKuTc+7NPfcEsZKWXPfNGRkdG5+YLEwVp2dm5+ZLC4vHNkqMwKaIVGROA7CopMYmSVJ4GhuEMFB4Etzs5v7JLRorI31EvRg7IXS1vJICKJPO2vshduE8Xe9flMpuxfdd16/znNT8zZw0vE1/y+NexR2gzIY4uCi9ty8jkYSoSSiwtuW5MXVSMCSFwn6xnViMQdxAF1sZ1RCi7aSDxH2+mligiMdouFR8IOL3jRRCa3thkE2GQNf2t5eLf3mthK4anVTqOCHUIj9EUuHgkBVGZlUgv5QGiSBPjlxqLsAAERrJQYhMTLJuilkfX0/z/8nxRsWrVmqH1fL2zrCZAltmK2yNeazOttkeO2BNJphm9+yBPTp3zpPz7Lx8jo44w50l9gPO6wesBJWb</latexit>

⌅⇤0

<latexit sha1_base64="JroS5PAy1cvKd7tp59fMoPRG6f4=">AAAB+nicdVDLTgJBEJz1ifhCPXqZSEyMh82ugLA3ohePmAhsAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xV3ERI3WqVLVna4uL5JCo2W9GQuLS8srq7m1/PrG5tZ2YWe3pcNYcWjyUIbK9ZgGKQJookAJbqSA+Z6Etjc+z/z2LSgtwuAKJxH0fDYKxFBwhqnkdl1xnRxb036haJmOY1lOlWak4pQyUrNLzqlNbdOaoUjmaPQL791ByGMfAuSSad2xrQh7CVMouIRpvhtriBgfsxF0UhowH3QvmeWd0sNYMwxpBIoKSWcifN9ImK/1xPfSSZ/hjf7tZeJfXifGYa2XiCCKEQKeHUIhYXZIcyXSIoAOhAJEliUHKgLKmWKIoARlnKdinDaTT/v4epr+T1onpl02K5flYv1s3kyO7JMDckRsUiV1ckEapEk4keSePJBH4854Mp6Nl8/RBWO+s0d+wHj9ANPylIw=</latexit>

⌅⇤�

<latexit sha1_base64="/ySU+fl+ox+gDxh96k+edxiI7cE=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjExJpJdAWFvRC8eMZFHAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xd0VEzVap0pVd7q6nEAKjab5ZmQWFpeWV7KrubX1jc2t/PZOS/uh4tDkvvRVx2EapPCgiQIldAIFzHUktJ3JeeK3b0Fp4XtXOA2g77KxJ0aCM4ylTq8jrqOj49kgXzCLtm2adpUmpGKXElKzSvapRa2imaJA5mgM8u+9oc9DFzzkkmndtcwA+xFTKLiEWa4XaggYn7AxdGPqMRd0P0rzzuhBqBn6NABFhaSpCN83IuZqPXWdeNJleKN/e4n4l9cNcVTrR8ILQgSPJ4dQSEgPaa5EXATQoVCAyJLkQIVHOVMMEZSgjPNYDONmcnEfX0/T/0nrpGiVi5XLcqF+Nm8mS/bIPjkkFqmSOrkgDdIknEhyTx7Io3FnPBnPxsvnaMaY7+ySHzBePwDPQpSJ</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

⌃c

<latexit sha1_base64="tUGLdtPj4nPCoHSP27/aEpmqB+E=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDSUIApESK1pfNuHE+aG7NVIU+AlaqOgQLT9Dwb9gmyABgqlGM7va2QkSJQ05zps1NT0zOze/sFhaWl5ZXSuvb1yYONUCWyJWsW4HYFDJCFskSWE70QhhoPAyuD7K/csb1EbG0TmNEvRDGEZyIAVQJrW7Z3IYQk/0yhXH9jzH8eo8JzVvPycNd987cLlrOwUqbIKTXvm9249FGmJEQoExHddJyB+DJikU3pW6qcEExDUMsZPRCEI0/rjIe8d3UgMU8wQ1l4oXIn7fGENozCgMsskQ6Mr89nLxL6+T0qDhj2WUpISRyA+RVFgcMkLLrAjkfamRCPLkyGXEBWggQi05CJGJadZMKevj62n+P7nYs92qXTutVpqHk2YW2BbbZrvMZXXWZMfshLWYYIrdswf2aN1aT9az9fI5OmVNdjbZD1ivHztYlM4=</latexit>

⇤c

<latexit sha1_base64="xSdCAsVEYj6i6d3S4JC+1GtdWrg=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrKBENxF0FBQgERIUGJF68sGTpwfulsjIStfQQsVHaLlYyj4F2wTJEAw1WhmVrs7fqykIdt+s0pT0zOzc+X5ysLi0vJKdXXtwkSJFtgWkYp01weDSobYJkkKu7FGCHyFHf/mKPc7t6iNjMJzuovRC+AqlCMpgDLpsn+SRYcwEINqza67rm27TZ6ThrubkwNn1913uFO3C9TYBKeD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOK/3EYAziBq6wl9EQAjReWhw85luJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yU0OvBSGcYJYSjyRSQVFouM0DJrAvlQaiSC/HLkMuQCNBChlhyEyMQkq6aS9fH1NP+fXOzUnb1642yv1jqcNFNmG2yTbTOHNVmLHbNT1maCBeyePbBHa2w9Wc/Wy2e0ZE1m1tkPWK8f366VKA==</latexit>

⌅c

<latexit sha1_base64="ssDsbpHzWhZKNXwLNnCMgknf+5c=">AAAB93icdVC7TsNAEDyHVwivACXNiQiJyrJJQuIugoYySOQhJVZ0vmzCKeeH7tZIkZVvoIWKDtHyORT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92mfm9O1BahMENziNwfTYNxERwhqnUGfbFiI/KFct0HMtyGjQjdaeakaZddc5taptWjgpZoj0qvw/HIY99CJBLpvXAtiJ0E6ZQcAmL0jDWEDE+Y1MYpDRgPmg3ycMu6EmsGYY0AkWFpLkI3zcS5ms997100md4q397mfiXN4hx0nQTEUQxQsCzQygk5Ic0VyJtAehYKEBkWXKgIqCcKYYISlDGeSrGaS2ltI+vp+n/pHtm2jWzfl2rtC6WzRTJETkmp8QmDdIiV6RNOoQTQe7JA3k05saT8Wy8fI4WjOXOIfkB4/UD65KTgA==</latexit>

⌅cc

<latexit sha1_base64="rBoCIqZPxFIBEBRQj0aUlcMbCbA=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPNDd2ukyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73FpQWYXCNswhcn00CMRacYSr1Bj0xTDifD8sVy3Qcy3LqNCM15zQjDfvUObOpbVo5KmSB1rD8PhiFPPYhQC6Z1n3bitBNmELBJcxLg1hDxPiUTaCf0oD5oN0kzzunR7FmGNIIFBWS5iJ830iYr/XM99JJn+GN/u1l4l9eP8Zxw01EEMUIAc8OoZCQH9JcibQIoCOhAJFlyYGKgHKmGCIoQRnnqRinzZTSPr6epv+TzolpV83aVbXSPF80UyQH5JAcE5vUSZNckhZpE04kuScP5NG4M56MZ+Plc7RgLHb2yQ8Yrx9+jZT5</latexit>

⌦cc

<latexit sha1_base64="WVjeetHRwNt2cmjdc78YTG0OCNQ=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1tz8wuLScm4lv7q2vrFZ2NpumzDWAlsiVKHuemBQyQBbJElhN9IIvqew492cZH7nFrWRYXBB4wgHPowCeSUFUCr1+mc+jmCYCDEZFop2yXVt263xjFTdckbqTtk9crhTsqcoshmaw8J7/zIUsY8BCQXG9Bw7okECmqRQOMn3Y4MRiBsYYS+lAfhoBsk08oTvxwYo5BFqLhWfivh9IwHfmLHvpZM+0LX57WXiX14vpqv6IJFBFBMGIjtEUuH0kBFapl0gv5QaiSBLjlwGXIAGItSSgxCpGKfl5NM+vp7m/5P2YcmplKrnlWLjeNZMju2yPXbAHFZjDXbKmqzFBAvZPXtgj9ad9WQ9Wy+fo3PWbGeH/YD1+gHFOJY/</latexit>

⌦c

<latexit sha1_base64="ATOfj14Unr/3dN52o7kR7usR1nw=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDR0gEYiUWNH6sgknzg/drZGiwE/QQkWHaPkZCv4F2wQJEEw1mtnVzk6QKGnIcd6sqemZ2bn5hcXS0vLK6lp5fePCxKkW2BKxinU7AINKRtgiSQrbiUYIA4WXwfVR7l/eoDYyjs5plKAfwjCSAymAMqndPQlxCD3RK1cc2/Mcx6vznNS8/Zw03H3vwOWu7RSosAlOe+X3bj8WaYgRCQXGdFwnIX8MmqRQeFfqpgYTENcwxE5GIwjR+OMi7x3fSQ1QzBPUXCpeiPh9YwyhMaMwyCZDoCvz28vFv7xOSoOGP5ZRkhJGIj9EUmFxyAgtsyKQ96VGIsiTI5cRF6CBCLXkIEQmplkzpayPr6f5/+Riz3ardu2sWmkeTppZYFtsm+0yl9VZkx2zU9Zigil2zx7Yo3VrPVnP1svn6JQ12dlkP2C9fgAuwpTG</latexit>

⌥

<latexit sha1_base64="39VkkahZ5oYItBfHJtXgEv3FegU=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPPZulsjRSE/QQsVHaLlZyj4F+wQJEAw1WhmVzs7QSyFQcd5s3JLyyura/n1wsbm1vZOcXevZaJEc2jySEa6EzADUihookAJnVgDCwMJ7WB8kfntW9BGROoaJzH4IRspMRScYSp1es3YCBmpfrHk2J7nOF6VZqTinWak5p56Zy51bWeOElmg0S++9wYRT0JQyCUzpus6MfpTplFwCbNCLzEQMz5mI+imVLEQjD+d553Ro8QwjGgMmgpJ5yJ835iy0JhJGKSTIcMb89vLxL+8boLDmj8VKk4QFM8OoZAwP2S4FmkRQAdCAyLLkgMVinKmGSJoQRnnqZikzRTSPr6epv+T1ontlu3KVblUP180kycH5JAcE5dUSZ1ckgZpEk4kuScP5NG6s56sZ+vlczRnLXb2yQ9Yrx+RipUF</latexit>

J/ 

<latexit sha1_base64="02Srn3ByZBJMBO1OEF9ETK1Yyqg=">AAAB+HicdVDLTgJBEJzFF+IL9ehlIjHxtO4KCHsjejGeMJFHAhsyOzQ4MvvITK8JEv7Bq568Ga/+jQf/xV3ERI3WqVLVna4uL5JCo2W9GZmFxaXllexqbm19Y3Mrv73T1GGsODR4KEPV9pgGKQJooEAJ7UgB8z0JLW90lvqtW1BahMEVjiNwfTYMxEBwhonUvDjqRlr08gXLdBzLcio0JWWnmJKqXXRObGqb1gwFMke9l3/v9kMe+xAgl0zrjm1F6E6YQsElTHPdWEPE+IgNoZPQgPmg3cks7ZQexJphSCNQVEg6E+H7xoT5Wo99L5n0GV7r314q/uV1YhxU3YkIohgh4OkhFBJmhzRXIqkBaF8oQGRpcqAioJwphghKUMZ5IsZJL7mkj6+n6f+keWzaJbN8WSrUTufNZMke2SeHxCYVUiPnpE4ahJMbck8eyKNxZzwZz8bL52jGmO/skh8wXj8AeGKTzA==</latexit>

K+

<latexit sha1_base64="9roZHXEaevM/pdlwKJX8Q+gO8ns=">AAAB/HicdVDLSgNBEJyNrxhfUY9eBoMgCGFXE5O9Bb0IXiKYByZRZsdOHJydXWZ6xbDEr/CqJ2/i1X/x4L+4GyOoaJ2Kqm66urxQCoO2/WZlpqZnZuey87mFxaXllfzqWtMEkebQ4IEMdNtjBqRQ0ECBEtqhBuZ7Elre9WHqt25AGxGoUxyG0PPZQIm+4AwT6ayLcIvx8eh85yJfsIuua9tuhaak7O6lpOrsufsOdYr2GAUyQf0i/969DHjkg0IumTEdxw6xFzONgksY5bqRgZDxazaATkIV88H04nHiEd2KDMOAhqCpkHQswveNmPnGDH0vmfQZXpnfXir+5XUi7Fd7sVBhhKB4egiFhPEhw7VIqgB6KTQgsjQ5UKEoZ5ohghaUcZ6IUdJNLunj62n6P2nuFp1SsXxSKtQOJs1kyQbZJNvEIRVSI0ekThqEE0XuyQN5tO6sJ+vZevkczViTnXXyA9brB+e2lcA=</latexit>

K�

<latexit sha1_base64="ysZ1Y0hpcwQEgVwVA64Fdsn9WLY=">AAAB/HicdVC7TsNAEDyHVwivACXNiQiJhsiGhMRdBA0STZDIQyQBnY9NOHE+W3drRGSFr6CFig7R8i8U/At2CBIgmGo0s6udHS+UwqBtv1mZqemZ2bnsfG5hcWl5Jb+61jRBpDk0eCAD3faYASkUNFCghHaogfmehJZ3fZj6rRvQRgTqFIch9Hw2UKIvOMNEOusi3GJ8PDrfucgX7KLr2rZboSkpu3spqTp77r5DnaI9RoFMUL/Iv3cvAx75oJBLZkzHsUPsxUyj4BJGuW5kIGT8mg2gk1DFfDC9eJx4RLciwzCgIWgqJB2L8H0jZr4xQ99LJn2GV+a3l4p/eZ0I+9VeLFQYISieHkIhYXzIcC2SKoBeCg2ILE0OVCjKmWaIoAVlnCdilHSTS/r4epr+T5q7RadULJ+UCrWDSTNZskE2yTZxSIXUyBGpkwbhRJF78kAerTvryXq2Xj5HM9ZkZ538gPX6AerUlcI=</latexit>

K0

<latexit sha1_base64="rClEE+CkPrmZ1acQn9mVaSWUxkQ=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiQqy4YEcBdBg0QDEkkQiYnOlwVOOZ+tuzUissJX0EJFh2j5Fwr+BdsECRBMNZrZ1c5OEEth0HHerLHxicmp6ZnZ0tz8wuJSeXmlaaJEc2jwSEb6LGAGpFDQQIESzmINLAwktIL+Qe63bkAbEalTHMTgh+xKiUvBGWbSeQfhFtOj4YXTLVcc2/Mcx9ulOal52znZc7e9HZe6tlOgQkY47pbfO72IJyEo5JIZ03adGP2UaRRcwrDUSQzEjPfZFbQzqlgIxk+LxEO6kRiGEY1BUyFpIcL3jZSFxgzCIJsMGV6b314u/uW1E7zc81Oh4gRB8fwQCgnFIcO1yKoA2hMaEFmeHKhQlDPNEEELyjjPxCTrppT18fU0/Z80t2y3atdOqpX6/qiZGbJG1skmcckuqZNDckwahBNF7skDebTurCfr2Xr5HB2zRjur5Aes1w/vgZXF</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃⇤+

<latexit sha1_base64="B51GxwwLJjmY2U24kqWWk9xMK1g=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEIexqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+AB+KldU=</latexit>

⌃⇤�

<latexit sha1_base64="W5rCO+O6p4wXjO1t8qMm0Vm+I7E=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEMOxqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+ACKqldc=</latexit>

⌃⇤0

<latexit sha1_base64="haLUXHn6cHQyunSV2fWk7lOkjyA=">AAAB/XicdVDLSgNBEJyN7/iKevQyGATxEHZ9Zm+iF4+K5gFJlN5JJw6ZfTDTK4Ql+BVe9eRNvPotHvwXd9cIKlqnoqqbri4vUtKQbb9ZhYnJqemZ2bni/MLi0nJpZbVuwlgLrIlQhbrpgUElA6yRJIXNSCP4nsKGNzjJ/MYtaiPD4JKGEXZ86AeyJwVQKrXaF7Lvw1WybY+uS2W74rq27R7yjOy7uxmpOrvugcOdip2jzMY4uy69t7uhiH0MSCgwpuXYEXUS0CSFwlGxHRuMQAygj62UBuCj6SR55BHfjA1QyCPUXCqei/h9IwHfmKHvpZM+0I357WXiX14rpl61k8ggigkDkR0iqTA/ZISWaRfIu1IjEWTJkcuAC9BAhFpyECIV47ScYtrH19P8f1LfqTh7lf3zvfLR8biZWbbONtgWc9ghO2Kn7IzVmGAhu2cP7NG6s56sZ+vlc7RgjXfW2A9Yrx8nWpXa</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⇤1405

<latexit sha1_base64="u/5Us5V3yvgIO8l839zkVzbcUf0=">AAACAHicdVA9TwJBEN3DL8Qv1NJmIzGxIncCwnVGGwsLTERNAMncMuCGvY/szpmYC42/wlYrO2PrP7Hwv3iHmKjRV7289yYz87xISUO2/WblZmbn5hfyi4Wl5ZXVteL6xrkJYy2wJUIV6ksPDCoZYIskKbyMNILvKbzwRkeZf3GD2sgwOKPbCLs+DAM5kAIola46J2m0D73Eqdq1ca9Yssuua9tunWek5lYy0nAq7r7DnbI9QYlN0ewV3zv9UMQ+BiQUGNN27Ii6CWiSQuG40IkNRiBGMMR2SgPw0XSTydVjvhMboJBHqLlUfCLi94kEfGNufS9N+kDX5reXiX957ZgGjW4igygmDES2iKTCySIjtEzrQN6XGokguxy5DLgADUSoJQchUjFO+ymkfXw9zf8n53tlp1qunVZLB4fTZvJsi22zXeawOjtgx6zJWkwwze7ZA3u07qwn69l6+YzmrOnMJvsB6/UDz0OWuQ==</latexit>

⇤1520

<latexit sha1_base64="OQiprsixAZo7F33/XeIOBgjLHlU=">AAACAHicdVC7TsNAEDyHd3gFKGlOREhUkU0IibsIGgoKkEiClIRofVngxPmhuzVSZKXhK2ihokO0/AkF/4JtggQIphrNzGp3x4uUNGTbb1Zhanpmdm5+obi4tLyyWlpbb5sw1gJbIlShPvfAoJIBtkiSwvNII/iewo53c5j5nVvURobBGY0i7PtwFchLKYBS6aJ3nEaHMEic2q49HpTKdsV1bdut84zU3GpGGk7V3Xe4U7FzlNkEJ4PSe28YitjHgIQCY7qOHVE/AU1SKBwXe7HBCMQNXGE3pQH4aPpJfvWYb8cGKOQRai4Vz0X8PpGAb8zI99KkD3RtfnuZ+JfXjemy0U9kEMWEgcgWkVSYLzJCy7QO5EOpkQiyy5HLgAvQQIRachAiFeO0n2Lax9fT/H/S3q04e5Xa6V65eTBpZp5tsi22wxxWZ012xE5Yiwmm2T17YI/WnfVkPVsvn9GCNZnZYD9gvX4AzCeWtw==</latexit>

?

⌦ccc

<latexit sha1_base64="onHHuey5NO82oaWhQJ/zYczyagc=">AAAB/nicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvArvOrJm3j1Vzz4L+7GCCpap6Kqm64uL1LSkG2/WXPzC4tLy7mV/Ora+sZmYWu7bcJYC2yJUIW664FBJQNskSSF3Ugj+J7CjndzkvmdW9RGhsEFjSMc+DAK5JUUQKnU75/5OIJhIoSYDAtFu+S6tu3WeEaqbjkjdafsHjncKdlTFNkMzWHhvX8ZitjHgIQCY3qOHdEgAU1SKJzk+7HBCMQNjLCX0gB8NINkmnnC92MDFPIINZeKT0X8vpGAb8zY99JJH+ja/PYy8S+vF9NVfZDIIIoJA5EdIqlwesgILdMykF9KjUSQJUcuAy5AAxFqyUGIVIzTdvJpH19P8/9J+7DkVErV80qxcTxrJsd22R47YA6rsQY7ZU3WYoJF7J49sEfrznqynq2Xz9E5a7azw37Aev0AiN+WrA==</latexit>

Viaggio al centro del nucleo

e�

<latexit sha1_base64="M3JGt9yi2nQc6OrC9J6Bu9grlus=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxItkliHAjevGIUR4JIJkdGpww+8hMr4Zs+ASvevJmvPo9HvwXZ1dM1GidKlXd6epyQyk02vablVlYXFpeya7m1tY3Nrfy2zstHUSKQ5MHMlAdl2mQwocmCpTQCRUwz5XQdidnid++BaVF4F/hNIS+x8a+GAnO0EiXcH00yBfsom1QqdCEOFXbMaRWq5ZKNeqklm0XyByNQf69Nwx45IGPXDKtu44dYj9mCgWXMMv1Ig0h4xM2hq6hPvNA9+M06oweRJphQENQVEiaivB9I2ae1lPPNZMewxv920vEv7xuhKNqPxZ+GCH4PDmEQkJ6SHMlTAdAh0IBIkuSAxU+5UwxRFCCMs6NGJlScqaPr6fp/6RVKjrl4vFFuVA/nTeTJXtknxwSh5yQOjknDdIknIzJPXkgj9ad9WQ9Wy+foxlrvrNLfsB6/QDpJJJS</latexit>

Murray Gell-Man
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⇡+

<latexit sha1_base64="kcG0kXjEMwNGt6xktjW6/MSAmLs=">AAAB+XicdVDLSgNBEJyNrxhfUY9eBoMgCGHXJCZ7C3rxGME8IFnD7KQTh8w+mOkVwpKP8Konb+LVr/Hgv7i7RlDROhVV3XR1uaEUGk3zzcgtLa+sruXXCxubW9s7xd29jg4ixaHNAxmonss0SOFDGwVK6IUKmOdK6LrTi9Tv3oHSIvCvcRaC47GJL8aCM0yk7iAU9IaeDIsls2zbpmnXaUpqdiUlDatin1nUKpsZSmSB1rD4PhgFPPLARy6Z1n3LDNGJmULBJcwLg0hDyPiUTaCfUJ95oJ04izunR5FmGNAQFBWSZiJ834iZp/XMc5NJj+Gt/u2l4l9eP8Jxw4mFH0YIPk8PoZCQHdJciaQHoCOhAJGlyYEKn3KmGCIoQRnniRglxRSSPr6epv+TzmnZqpZrV9VS83zRTJ4ckENyTCxSJ01ySVqkTTiZknvyQB6N2Hgyno2Xz9GcsdjZJz9gvH4AaXGTsw==</latexit>

⇡�

<latexit sha1_base64="vciRUpeC1hhIzMKCy1LyxeyIdcI=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpOwgFvaEnw2LJLNu2adp1mpKaXUlJw6rYZxa1ymaGElmgNSy+D0YBjzzwkUumdd8yQ3RiplBwCfPCINIQMj5lE+gn1GceaCfO4s7pUaQZBjQERYWkmQjfN2LmaT3z3GTSY3irf3up+JfXj3DccGLhhxGCz9NDKCRkhzRXIukB6EgoQGRpcqDCp5wphghKUMZ5IkZJMYWkj6+n6f+kc1q2quXaVbXUPF80kycH5JAcE4vUSZNckhZpE06m5J48kEcjNp6MZ+PlczRnLHb2yQ8Yrx9sj5O1</latexit>

⇡0

<latexit sha1_base64="MfmRKL9VK9LQm5KqmtPqVez3wBQ=">AAAB+XicdVDLTsJAFJ3iC/GFunQzkZi4aloBoTuiG5eYCJhAJdPhghOmj8zcmpCGj3CrK3fGrV/jwn+xrZio0bM6Oefe3HOPF0mh0bLejMLS8srqWnG9tLG5tb1T3t3r6jBWHDo8lKG69pgGKQLooEAJ15EC5nsSet70PPN7d6C0CIMrnEXg+mwSiLHgDFOpN4gEvaHWsFyxTMexLKdBM1J3qhlp2lXn1Ka2aeWokAXaw/L7YBTy2IcAuWRa920rQjdhCgWXMC8NYg0R41M2gX5KA+aDdpM87pwexZphSCNQVEiai/B9I2G+1jPfSyd9hrf6t5eJf3n9GMdNNxFBFCMEPDuEQkJ+SHMl0h6AjoQCRJYlByoCypliiKAEZZynYpwWU0r7+Hqa/k+6J6ZdM+uXtUrrbNFMkRyQQ3JMbNIgLXJB2qRDOJmSe/JAHo3EeDKejZfP0YKx2NknP2C8fgBxPJO4</latexit>

⌦�

<latexit sha1_base64="53svNcCNLx1PdnNT7WxRnESfn5M=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjR0SRbQld56rXrx5M3nvjqSZ1K+wZWUntv6Lhf9ipipBOKuTc+7NPfcEsZKWXPfNGRkdG5+YLEwVp2dm5+ZLC4vHNkqMwKaIVGROA7CopMYmSVJ4GhuEMFB4Etzs5v7JLRorI31EvRg7IXS1vJICKJPO2vshduE8Xe9flMpuxfdd16/znNT8zZw0vE1/y+NexR2gzIY4uCi9ty8jkYSoSSiwtuW5MXVSMCSFwn6xnViMQdxAF1sZ1RCi7aSDxH2+mligiMdouFR8IOL3jRRCa3thkE2GQNf2t5eLf3mthK4anVTqOCHUIj9EUuHgkBVGZlUgv5QGiSBPjlxqLsAAERrJQYhMTLJuilkfX0/z/8nxRsWrVmqH1fL2zrCZAltmK2yNeazOttkeO2BNJphm9+yBPTp3zpPz7Lx8jo44w50l9gPO6wesBJWb</latexit>

⌅⇤0

<latexit sha1_base64="JroS5PAy1cvKd7tp59fMoPRG6f4=">AAAB+nicdVDLTgJBEJz1ifhCPXqZSEyMh82ugLA3ohePmAhsAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xV3ERI3WqVLVna4uL5JCo2W9GQuLS8srq7m1/PrG5tZ2YWe3pcNYcWjyUIbK9ZgGKQJookAJbqSA+Z6Etjc+z/z2LSgtwuAKJxH0fDYKxFBwhqnkdl1xnRxb036haJmOY1lOlWak4pQyUrNLzqlNbdOaoUjmaPQL791ByGMfAuSSad2xrQh7CVMouIRpvhtriBgfsxF0UhowH3QvmeWd0sNYMwxpBIoKSWcifN9ImK/1xPfSSZ/hjf7tZeJfXifGYa2XiCCKEQKeHUIhYXZIcyXSIoAOhAJEliUHKgLKmWKIoARlnKdinDaTT/v4epr+T1onpl02K5flYv1s3kyO7JMDckRsUiV1ckEapEk4keSePJBH4854Mp6Nl8/RBWO+s0d+wHj9ANPylIw=</latexit>

⌅⇤�

<latexit sha1_base64="/ySU+fl+ox+gDxh96k+edxiI7cE=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjExJpJdAWFvRC8eMZFHAkhmhwYnzD4y02tCVn7Cq568Ga/+jAf/xd0VEzVap0pVd7q6nEAKjab5ZmQWFpeWV7KrubX1jc2t/PZOS/uh4tDkvvRVx2EapPCgiQIldAIFzHUktJ3JeeK3b0Fp4XtXOA2g77KxJ0aCM4ylTq8jrqOj49kgXzCLtm2adpUmpGKXElKzSvapRa2imaJA5mgM8u+9oc9DFzzkkmndtcwA+xFTKLiEWa4XaggYn7AxdGPqMRd0P0rzzuhBqBn6NABFhaSpCN83IuZqPXWdeNJleKN/e4n4l9cNcVTrR8ILQgSPJ4dQSEgPaa5EXATQoVCAyJLkQIVHOVMMEZSgjPNYDONmcnEfX0/T/0nrpGiVi5XLcqF+Nm8mS/bIPjkkFqmSOrkgDdIknEhyTx7Io3FnPBnPxsvnaMaY7+ySHzBePwDPQpSJ</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

⌃c

<latexit sha1_base64="tUGLdtPj4nPCoHSP27/aEpmqB+E=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDSUIApESK1pfNuHE+aG7NVIU+AlaqOgQLT9Dwb9gmyABgqlGM7va2QkSJQ05zps1NT0zOze/sFhaWl5ZXSuvb1yYONUCWyJWsW4HYFDJCFskSWE70QhhoPAyuD7K/csb1EbG0TmNEvRDGEZyIAVQJrW7Z3IYQk/0yhXH9jzH8eo8JzVvPycNd987cLlrOwUqbIKTXvm9249FGmJEQoExHddJyB+DJikU3pW6qcEExDUMsZPRCEI0/rjIe8d3UgMU8wQ1l4oXIn7fGENozCgMsskQ6Mr89nLxL6+T0qDhj2WUpISRyA+RVFgcMkLLrAjkfamRCPLkyGXEBWggQi05CJGJadZMKevj62n+P7nYs92qXTutVpqHk2YW2BbbZrvMZXXWZMfshLWYYIrdswf2aN1aT9az9fI5OmVNdjbZD1ivHztYlM4=</latexit>

⇤c

<latexit sha1_base64="xSdCAsVEYj6i6d3S4JC+1GtdWrg=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrKBENxF0FBQgERIUGJF68sGTpwfulsjIStfQQsVHaLlYyj4F2wTJEAw1WhmVrs7fqykIdt+s0pT0zOzc+X5ysLi0vJKdXXtwkSJFtgWkYp01weDSobYJkkKu7FGCHyFHf/mKPc7t6iNjMJzuovRC+AqlCMpgDLpsn+SRYcwEINqza67rm27TZ6ThrubkwNn1913uFO3C9TYBKeD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOK/3EYAziBq6wl9EQAjReWhw85luJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yU0OvBSGcYJYSjyRSQVFouM0DJrAvlQaiSC/HLkMuQCNBChlhyEyMQkq6aS9fH1NP+fXOzUnb1642yv1jqcNFNmG2yTbTOHNVmLHbNT1maCBeyePbBHa2w9Wc/Wy2e0ZE1m1tkPWK8f366VKA==</latexit>

⌅c

<latexit sha1_base64="ssDsbpHzWhZKNXwLNnCMgknf+5c=">AAAB93icdVC7TsNAEDyHVwivACXNiQiJyrJJQuIugoYySOQhJVZ0vmzCKeeH7tZIkZVvoIWKDtHyORT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92mfm9O1BahMENziNwfTYNxERwhqnUGfbFiI/KFct0HMtyGjQjdaeakaZddc5taptWjgpZoj0qvw/HIY99CJBLpvXAtiJ0E6ZQcAmL0jDWEDE+Y1MYpDRgPmg3ycMu6EmsGYY0AkWFpLkI3zcS5ms997100md4q397mfiXN4hx0nQTEUQxQsCzQygk5Ic0VyJtAehYKEBkWXKgIqCcKYYISlDGeSrGaS2ltI+vp+n/pHtm2jWzfl2rtC6WzRTJETkmp8QmDdIiV6RNOoQTQe7JA3k05saT8Wy8fI4WjOXOIfkB4/UD65KTgA==</latexit>

⌅cc

<latexit sha1_base64="rBoCIqZPxFIBEBRQj0aUlcMbCbA=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPNDd2ukyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73FpQWYXCNswhcn00CMRacYSr1Bj0xTDifD8sVy3Qcy3LqNCM15zQjDfvUObOpbVo5KmSB1rD8PhiFPPYhQC6Z1n3bitBNmELBJcxLg1hDxPiUTaCf0oD5oN0kzzunR7FmGNIIFBWS5iJ830iYr/XM99JJn+GN/u1l4l9eP8Zxw01EEMUIAc8OoZCQH9JcibQIoCOhAJFlyYGKgHKmGCIoQRnnqRinzZTSPr6epv+TzolpV83aVbXSPF80UyQH5JAcE5vUSZNckhZpE04kuScP5NG4M56MZ+Plc7RgLHb2yQ8Yrx9+jZT5</latexit>

⌦cc

<latexit sha1_base64="WVjeetHRwNt2cmjdc78YTG0OCNQ=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1tz8wuLScm4lv7q2vrFZ2NpumzDWAlsiVKHuemBQyQBbJElhN9IIvqew492cZH7nFrWRYXBB4wgHPowCeSUFUCr1+mc+jmCYCDEZFop2yXVt263xjFTdckbqTtk9crhTsqcoshmaw8J7/zIUsY8BCQXG9Bw7okECmqRQOMn3Y4MRiBsYYS+lAfhoBsk08oTvxwYo5BFqLhWfivh9IwHfmLHvpZM+0LX57WXiX14vpqv6IJFBFBMGIjtEUuH0kBFapl0gv5QaiSBLjlwGXIAGItSSgxCpGKfl5NM+vp7m/5P2YcmplKrnlWLjeNZMju2yPXbAHFZjDXbKmqzFBAvZPXtgj9ad9WQ9Wy+fo3PWbGeH/YD1+gHFOJY/</latexit>

⌦c

<latexit sha1_base64="ATOfj14Unr/3dN52o7kR7usR1nw=">AAAB+nicdVC7TsNAEDzzJrwClDQnIiQqy4aExF0EDR0gEYiUWNH6sgknzg/drZGiwE/QQkWHaPkZCv4F2wQJEEw1mtnVzk6QKGnIcd6sqemZ2bn5hcXS0vLK6lp5fePCxKkW2BKxinU7AINKRtgiSQrbiUYIA4WXwfVR7l/eoDYyjs5plKAfwjCSAymAMqndPQlxCD3RK1cc2/Mcx6vznNS8/Zw03H3vwOWu7RSosAlOe+X3bj8WaYgRCQXGdFwnIX8MmqRQeFfqpgYTENcwxE5GIwjR+OMi7x3fSQ1QzBPUXCpeiPh9YwyhMaMwyCZDoCvz28vFv7xOSoOGP5ZRkhJGIj9EUmFxyAgtsyKQ96VGIsiTI5cRF6CBCLXkIEQmplkzpayPr6f5/+Riz3ardu2sWmkeTppZYFtsm+0yl9VZkx2zU9Zigil2zx7Yo3VrPVnP1svn6JQ12dlkP2C9fgAuwpTG</latexit>

⌥

<latexit sha1_base64="39VkkahZ5oYItBfHJtXgEv3FegU=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEis6XzbhlPPZulsjRSE/QQsVHaLlZyj4F+wQJEAw1WhmVzs7QSyFQcd5s3JLyyura/n1wsbm1vZOcXevZaJEc2jySEa6EzADUihookAJnVgDCwMJ7WB8kfntW9BGROoaJzH4IRspMRScYSp1es3YCBmpfrHk2J7nOF6VZqTinWak5p56Zy51bWeOElmg0S++9wYRT0JQyCUzpus6MfpTplFwCbNCLzEQMz5mI+imVLEQjD+d553Ro8QwjGgMmgpJ5yJ835iy0JhJGKSTIcMb89vLxL+8boLDmj8VKk4QFM8OoZAwP2S4FmkRQAdCAyLLkgMVinKmGSJoQRnnqZikzRTSPr6epv+T1ontlu3KVblUP180kycH5JAcE5dUSZ1ckgZpEk4kuScP5NG6s56sZ+vlczRnLXb2yQ9Yrx+RipUF</latexit>

J/ 

<latexit sha1_base64="02Srn3ByZBJMBO1OEF9ETK1Yyqg=">AAAB+HicdVDLTgJBEJzFF+IL9ehlIjHxtO4KCHsjejGeMJFHAhsyOzQ4MvvITK8JEv7Bq568Ga/+jQf/xV3ERI3WqVLVna4uL5JCo2W9GZmFxaXllexqbm19Y3Mrv73T1GGsODR4KEPV9pgGKQJooEAJ7UgB8z0JLW90lvqtW1BahMEVjiNwfTYMxEBwhonUvDjqRlr08gXLdBzLcio0JWWnmJKqXXRObGqb1gwFMke9l3/v9kMe+xAgl0zrjm1F6E6YQsElTHPdWEPE+IgNoZPQgPmg3cks7ZQexJphSCNQVEg6E+H7xoT5Wo99L5n0GV7r314q/uV1YhxU3YkIohgh4OkhFBJmhzRXIqkBaF8oQGRpcqAioJwphghKUMZ5IsZJL7mkj6+n6f+keWzaJbN8WSrUTufNZMke2SeHxCYVUiPnpE4ahJMbck8eyKNxZzwZz8bL52jGmO/skh8wXj8AeGKTzA==</latexit>

K+

<latexit sha1_base64="9roZHXEaevM/pdlwKJX8Q+gO8ns=">AAAB/HicdVDLSgNBEJyNrxhfUY9eBoMgCGFXE5O9Bb0IXiKYByZRZsdOHJydXWZ6xbDEr/CqJ2/i1X/x4L+4GyOoaJ2Kqm66urxQCoO2/WZlpqZnZuey87mFxaXllfzqWtMEkebQ4IEMdNtjBqRQ0ECBEtqhBuZ7Elre9WHqt25AGxGoUxyG0PPZQIm+4AwT6ayLcIvx8eh85yJfsIuua9tuhaak7O6lpOrsufsOdYr2GAUyQf0i/969DHjkg0IumTEdxw6xFzONgksY5bqRgZDxazaATkIV88H04nHiEd2KDMOAhqCpkHQswveNmPnGDH0vmfQZXpnfXir+5XUi7Fd7sVBhhKB4egiFhPEhw7VIqgB6KTQgsjQ5UKEoZ5ohghaUcZ6IUdJNLunj62n6P2nuFp1SsXxSKtQOJs1kyQbZJNvEIRVSI0ekThqEE0XuyQN5tO6sJ+vZevkczViTnXXyA9brB+e2lcA=</latexit>

K�

<latexit sha1_base64="ysZ1Y0hpcwQEgVwVA64Fdsn9WLY=">AAAB/HicdVC7TsNAEDyHVwivACXNiQiJhsiGhMRdBA0STZDIQyQBnY9NOHE+W3drRGSFr6CFig7R8i8U/At2CBIgmGo0s6udHS+UwqBtv1mZqemZ2bnsfG5hcWl5Jb+61jRBpDk0eCAD3faYASkUNFCghHaogfmehJZ3fZj6rRvQRgTqFIch9Hw2UKIvOMNEOusi3GJ8PDrfucgX7KLr2rZboSkpu3spqTp77r5DnaI9RoFMUL/Iv3cvAx75oJBLZkzHsUPsxUyj4BJGuW5kIGT8mg2gk1DFfDC9eJx4RLciwzCgIWgqJB2L8H0jZr4xQ99LJn2GV+a3l4p/eZ0I+9VeLFQYISieHkIhYXzIcC2SKoBeCg2ILE0OVCjKmWaIoAVlnCdilHSTS/r4epr+T5q7RadULJ+UCrWDSTNZskE2yTZxSIXUyBGpkwbhRJF78kAerTvryXq2Xj5HM9ZkZ538gPX6AerUlcI=</latexit>

K0

<latexit sha1_base64="rClEE+CkPrmZ1acQn9mVaSWUxkQ=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiQqy4YEcBdBg0QDEkkQiYnOlwVOOZ+tuzUissJX0EJFh2j5Fwr+BdsECRBMNZrZ1c5OEEth0HHerLHxicmp6ZnZ0tz8wuJSeXmlaaJEc2jwSEb6LGAGpFDQQIESzmINLAwktIL+Qe63bkAbEalTHMTgh+xKiUvBGWbSeQfhFtOj4YXTLVcc2/Mcx9ulOal52znZc7e9HZe6tlOgQkY47pbfO72IJyEo5JIZ03adGP2UaRRcwrDUSQzEjPfZFbQzqlgIxk+LxEO6kRiGEY1BUyFpIcL3jZSFxgzCIJsMGV6b314u/uW1E7zc81Oh4gRB8fwQCgnFIcO1yKoA2hMaEFmeHKhQlDPNEEELyjjPxCTrppT18fU0/Z80t2y3atdOqpX6/qiZGbJG1skmcckuqZNDckwahBNF7skDebTurCfr2Xr5HB2zRjur5Aes1w/vgZXF</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃⇤+

<latexit sha1_base64="B51GxwwLJjmY2U24kqWWk9xMK1g=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEIexqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+AB+KldU=</latexit>

⌃⇤�

<latexit sha1_base64="W5rCO+O6p4wXjO1t8qMm0Vm+I7E=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEMOxqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+ACKqldc=</latexit>

⌃⇤0

<latexit sha1_base64="haLUXHn6cHQyunSV2fWk7lOkjyA=">AAAB/XicdVDLSgNBEJyN7/iKevQyGATxEHZ9Zm+iF4+K5gFJlN5JJw6ZfTDTK4Ql+BVe9eRNvPotHvwXd9cIKlqnoqqbri4vUtKQbb9ZhYnJqemZ2bni/MLi0nJpZbVuwlgLrIlQhbrpgUElA6yRJIXNSCP4nsKGNzjJ/MYtaiPD4JKGEXZ86AeyJwVQKrXaF7Lvw1WybY+uS2W74rq27R7yjOy7uxmpOrvugcOdip2jzMY4uy69t7uhiH0MSCgwpuXYEXUS0CSFwlGxHRuMQAygj62UBuCj6SR55BHfjA1QyCPUXCqei/h9IwHfmKHvpZM+0I357WXiX14rpl61k8ggigkDkR0iqTA/ZISWaRfIu1IjEWTJkcuAC9BAhFpyECIV47ScYtrH19P8f1LfqTh7lf3zvfLR8biZWbbONtgWc9ghO2Kn7IzVmGAhu2cP7NG6s56sZ+vlc7RgjXfW2A9Yrx8nWpXa</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⇤1405

<latexit sha1_base64="u/5Us5V3yvgIO8l839zkVzbcUf0=">AAACAHicdVA9TwJBEN3DL8Qv1NJmIzGxIncCwnVGGwsLTERNAMncMuCGvY/szpmYC42/wlYrO2PrP7Hwv3iHmKjRV7289yYz87xISUO2/WblZmbn5hfyi4Wl5ZXVteL6xrkJYy2wJUIV6ksPDCoZYIskKbyMNILvKbzwRkeZf3GD2sgwOKPbCLs+DAM5kAIola46J2m0D73Eqdq1ca9Yssuua9tunWek5lYy0nAq7r7DnbI9QYlN0ewV3zv9UMQ+BiQUGNN27Ii6CWiSQuG40IkNRiBGMMR2SgPw0XSTydVjvhMboJBHqLlUfCLi94kEfGNufS9N+kDX5reXiX957ZgGjW4igygmDES2iKTCySIjtEzrQN6XGokguxy5DLgADUSoJQchUjFO+ymkfXw9zf8n53tlp1qunVZLB4fTZvJsi22zXeawOjtgx6zJWkwwze7ZA3u07qwn69l6+YzmrOnMJvsB6/UDz0OWuQ==</latexit>

⇤1520

<latexit sha1_base64="OQiprsixAZo7F33/XeIOBgjLHlU=">AAACAHicdVC7TsNAEDyHd3gFKGlOREhUkU0IibsIGgoKkEiClIRofVngxPmhuzVSZKXhK2ihokO0/AkF/4JtggQIphrNzGp3x4uUNGTbb1Zhanpmdm5+obi4tLyyWlpbb5sw1gJbIlShPvfAoJIBtkiSwvNII/iewo53c5j5nVvURobBGY0i7PtwFchLKYBS6aJ3nEaHMEic2q49HpTKdsV1bdut84zU3GpGGk7V3Xe4U7FzlNkEJ4PSe28YitjHgIQCY7qOHVE/AU1SKBwXe7HBCMQNXGE3pQH4aPpJfvWYb8cGKOQRai4Vz0X8PpGAb8zI99KkD3RtfnuZ+JfXjemy0U9kEMWEgcgWkVSYLzJCy7QO5EOpkQiyy5HLgAvQQIRachAiFeO0n2Lax9fT/H/S3q04e5Xa6V65eTBpZp5tsi22wxxWZ012xE5Yiwmm2T17YI/WnfVkPVsvn9GCNZnZYD9gvX4AzCeWtw==</latexit>

?

⌦ccc

<latexit sha1_base64="onHHuey5NO82oaWhQJ/zYczyagc=">AAAB/nicdVDLSgNBEJz1GeMr6tHLYBA8hV2TmOwt6MWbEcwDkhB6xzYOzj6Y6RXCEvArvOrJm3j1Vzz4L+7GCCpap6Kqm64uL1LSkG2/WXPzC4tLy7mV/Ora+sZmYWu7bcJYC2yJUIW664FBJQNskSSF3Ugj+J7CjndzkvmdW9RGhsEFjSMc+DAK5JUUQKnU75/5OIJhIoSYDAtFu+S6tu3WeEaqbjkjdafsHjncKdlTFNkMzWHhvX8ZitjHgIQCY3qOHdEgAU1SKJzk+7HBCMQNjLCX0gB8NINkmnnC92MDFPIINZeKT0X8vpGAb8zY99JJH+ja/PYy8S+vF9NVfZDIIIoJA5EdIqlwesgILdMykF9KjUSQJUcuAy5AAxFqyUGIVIzTdvJpH19P8/9J+7DkVErV80qxcTxrJsd22R47YA6rsQY7ZU3WYoJF7J49sEfrznqynq2Xz9E5a7azw37Aev0AiN+WrA==</latexit>

Viaggio al centro del nucleo

e�

<latexit sha1_base64="M3JGt9yi2nQc6OrC9J6Bu9grlus=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxItkliHAjevGIUR4JIJkdGpww+8hMr4Zs+ASvevJmvPo9HvwXZ1dM1GidKlXd6epyQyk02vablVlYXFpeya7m1tY3Nrfy2zstHUSKQ5MHMlAdl2mQwocmCpTQCRUwz5XQdidnid++BaVF4F/hNIS+x8a+GAnO0EiXcH00yBfsom1QqdCEOFXbMaRWq5ZKNeqklm0XyByNQf69Nwx45IGPXDKtu44dYj9mCgWXMMv1Ig0h4xM2hq6hPvNA9+M06oweRJphQENQVEiaivB9I2ae1lPPNZMewxv920vEv7xuhKNqPxZ+GCH4PDmEQkJ6SHMlTAdAh0IBIkuSAxU+5UwxRFCCMs6NGJlScqaPr6fp/6RVKjrl4vFFuVA/nTeTJXtknxwSh5yQOjknDdIknIzJPXkgj9ad9WQ9Wy+foxlrvrNLfsB6/QDpJJJS</latexit>

1962
Murray Gell-Man



Viaggio al centro del nucleo

20 anni prima del programma…

Viaggio al centro del nucleo



Viaggio al centro del nucleo

Uno “zoo” di particelle

Massa [MeV ]

<latexit sha1_base64="3d0wzLUHv9eYtGR/d/nR1X6OjQQ=">AAAB/HicbVDJSgNBEO2JW4xbNEcvjUHwFGYkosegFy+BCGaByRB6OjVJk56F7hoxDPFXvHhQxKsf4s2/sbMcNPFBweO9qu6q5ydSaLTtbyu3tr6xuZXfLuzs7u0fFA+PWjpOFYcmj2WsOj7TIEUETRQooZMoYKEvoe2PbqZ++wGUFnF0j+MEvJANIhEIztBIvWKpi/CIWZ1pzeiEunVoeb1i2a7YM9BV4ixImSzQ6BW/uv2YpyFEyKV5yXXsBL2MKRRcwqTQTTUkjI/YAFxDIxaC9rLZ8hN6apQ+DWJlKkI6U39PZCzUehz6pjNkONTL3lT8z3NTDK68TERJihDx+UdBKinGdJoE7QsFHOXYEMaVMLtSPmSKcTR5FUwIzvLJq6R1XnGqlYu7arl2vYgjT47JCTkjDrkkNXJLGqRJOBmTZ/JK3qwn68V6tz7mrTlrMVMif2B9/gA5upR/</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

500

<latexit sha1_base64="OjFWcECHu9Ql/D3nUZOIp4x3cnw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rr9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqndZrd1fVuo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AFfOI01</latexit>

1500

<latexit sha1_base64="OOsfzN/BwOA8t+emK15F10QgWjM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkRY9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzQHbX0w8Hhvhpl5QcyZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV0eJIrRDIh6pfoA15UzSjmGG036sKBYBp71gdpf5vSeqNIvko5nH1Bd4IlnICDaZ5DVdd1StuXU3B1onXkFqUKA9qn4NxxFJBJWGcKz1wHNj46dYGUY4XVSGiaYxJjM8oQNLJRZU+2l+6wJdWGWMwkjZkgbl6u+JFAut5yKwnQKbqV71MvE/b5CY8MZPmYwTQyVZLgoTjkyEssfRmClKDJ9bgoli9lZEplhhYmw8FRuCt/ryOule1b1GvfnQqLVuizjKcAbncAkeXEML7qENHSAwhWd4hTdHOC/Ou/OxbC05xcwp/IHz+QPO941w</latexit>

1000

<latexit sha1_base64="snTkCitJTtR5utZzkQ0pfFtg7uU=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU8mKoseiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64STu9zvPDFteKwe7TRhgSQjxSNOic0lH2M8qNZwHc+BVolfkBoUaA6qX/1hTFPJlKWCGNPzcWKDjGjLqWCzSj81LCF0Qkas56gikpkgm986Q2dOGaIo1q6URXP190RGpDFTGbpOSezYLHu5+J/XS210E2RcJallii4WRalANkb542jINaNWTB0hVHN3K6Jjogm1Lp6KC8FffnmVtC/q/mX96uGy1rgt4ijDCZzCOfhwDQ24hya0gMIYnuEV3jzpvXjv3seiteQVM8fwB97nD8dZjWs=</latexit>

2000

<latexit sha1_base64="AKFrX4ZUc0Q9ISabitXxTNf15X4=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU8mWih6LXjxWsB/QLiWbZtvQJLskWaGU/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemAhuLMbfXmFjc2t7p7hb2ts/ODwqH5+0TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd5nfeWLa8Fg92mnCAklGikecEptJNYzxoFzBVbwAWid+TiqQozkof/WHMU0lU5YKYkzPx4kNZkRbTgWbl/qpYQmhEzJiPUcVkcwEs8Wtc3ThlCGKYu1KWbRQf0/MiDRmKkPXKYkdm1UvE//zeqmNboIZV0lqmaLLRVEqkI1R9jgacs2oFVNHCNXc3YromGhCrYun5ELwV19eJ+1a1a9Xrx7qlcZtHkcRzuAcLsGHa2jAPTShBRTG8Ayv8OZJ78V79z6WrQUvnzmFP/A+fwDI4I1s</latexit>

Viaggio al centro del nucleo



n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

��

<latexit sha1_base64="5PYKXv2ZDD/ReH0XbVVUYE2IzeM=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgxWU3JiS5BfXgMYJ5QLKG2clsMmR2dp2ZFULIT3jxoIhXf8ebf+PkQVDRgoaiqpvuLj/mTGnH+bRSK6tr6xvpzczW9s7uXnb/oKGiRBJaJxGPZMvHinImaF0zzWkrlhSHPqdNf3g59ZsPVCoWiVs9iqkX4r5gASNYG6nVuaJc47uzbjbn2JVyxckXkWs7MyDHLpXc83J+qeRggVo3+9HpRSQJqdCEY6XarhNrb4ylZoTTSaaTKBpjMsR92jZU4JAqbzy7d4JOjNJDQSRNCY1m6veJMQ6VGoW+6QyxHqjf3lT8y2snOih7YybiRFNB5ouChCMdoenzqMckJZqPDMFEMnMrIgMsMdEmoowJYfn7/6SRt92CXbwp5KoXizjScATHcAoulKAK11CDOhDg8AjP8GLdW0/Wq/U2b01Zi5lD+AHr/QvetY/h</latexit>

�0

<latexit sha1_base64="SUobda0oC3GuDPXAmpRBdNDYaHA=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPQ09MSHIL6sFjBLNAMoaeTk/SpGexu0YIQ37CiwdFvPo73vwbOwtBRR8UPN6roqqeF0uhgZBPa2V1bX1jM7OV3d7Z3dvPHRw2dZQoxhsskpFqe1RzKULeAAGSt2PFaeBJ3vJGl1O/9cCVFlF4C+OYuwEdhMIXjIKR2t0rLoHekV4uT+xqpUoKJezYZAZM7HLZOa8UlkoeLVDv5T66/YglAQ+BSap1xyExuClVIJjkk2w30TymbEQHvGNoSAOu3XR27wSfGqWP/UiZCgHP1O8TKQ20Hgee6QwoDPVvbyr+5XUS8CtuKsI4AR6y+SI/kRgiPH0e94XiDOTYEMqUMLdiNqSKMjARZU0Iy9//J82C7RTt0k0xX7tYxJFBx+gEnSEHlVENXaM6aiCGJHpEz+jFureerFfrbd66Yi1mjtAPWO9f40GP5A==</latexit>

�+

<latexit sha1_base64="eA1rNPbdP++UWhLjOx9wOrgML6s=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMgCMtuTEhyC+rBYwTzgGQNs5PZZMjs7DozK4SQn/DiQRGv/o43/8bJg6CiBQ1FVTfdXX7MmdKO82mlVlbX1jfSm5mt7Z3dvez+QUNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/vBy6jcfqFQsErd6FFMvxH3BAkawNlKrc0W5xndn3WzOsSvlipMvItd2ZkCOXSq55+X8UsnBArVu9qPTi0gSUqEJx0q1XSfW3hhLzQink0wnUTTGZIj7tG2owCFV3nh27wSdGKWHgkiaEhrN1O8TYxwqNQp90xliPVC/van4l9dOdFD2xkzEiaaCzBcFCUc6QtPnUY9JSjQfGYKJZOZWRAZYYqJNRBkTwvL3/0kjb7sFu3hTyFUvFnGk4QiO4RRcKEEVrqEGdSDA4RGe4cW6t56sV+tt3pqyFjOH8APW+xfbrY/f</latexit>

�++

<latexit sha1_base64="SFJtfCRRUcddyJTdjFrNpILsfg4=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiAIgWEmJiS5BfXgMYJZYDKGnk5P0qRnobtGCEM+w4sHRbz6Nd78GzsLQUUfFDzeq6KqnhcLrsCyPo3M2vrG5lZ2O7ezu7d/kD88aqsokZS1aCQi2fWIYoKHrAUcBOvGkpHAE6zjja9mfueBScWj8A4mMXMDMgy5zykBLTm9ayaA3KfF4rSfL1hmvVa3ShVsm9Yc2DKrVfuiVlopBbREs5//6A0imgQsBCqIUo5txeCmRAKngk1zvUSxmNAxGTJH05AETLnp/OQpPtPKAPuR1BUCnqvfJ1ISKDUJPN0ZEBip395M/MtzEvBrbsrDOAEW0sUiPxEYIjz7Hw+4ZBTERBNCJde3YjoiklDQKeV0CKvf/yftkmmXzcptudC4XMaRRSfoFJ0jG1VRA92gJmohiiL0iJ7RiwHGk/FqvC1aM8Zy5hj9gPH+BQ2gkSA=</latexit>

Viaggio al centro del nucleo

Uno “zoo” di particelle

Massa [MeV ]

<latexit sha1_base64="3d0wzLUHv9eYtGR/d/nR1X6OjQQ=">AAAB/HicbVDJSgNBEO2JW4xbNEcvjUHwFGYkosegFy+BCGaByRB6OjVJk56F7hoxDPFXvHhQxKsf4s2/sbMcNPFBweO9qu6q5ydSaLTtbyu3tr6xuZXfLuzs7u0fFA+PWjpOFYcmj2WsOj7TIEUETRQooZMoYKEvoe2PbqZ++wGUFnF0j+MEvJANIhEIztBIvWKpi/CIWZ1pzeiEunVoeb1i2a7YM9BV4ixImSzQ6BW/uv2YpyFEyKV5yXXsBL2MKRRcwqTQTTUkjI/YAFxDIxaC9rLZ8hN6apQ+DWJlKkI6U39PZCzUehz6pjNkONTL3lT8z3NTDK68TERJihDx+UdBKinGdJoE7QsFHOXYEMaVMLtSPmSKcTR5FUwIzvLJq6R1XnGqlYu7arl2vYgjT47JCTkjDrkkNXJLGqRJOBmTZ/JK3qwn68V6tz7mrTlrMVMif2B9/gA5upR/</latexit>

⇡+

<latexit sha1_base64="kcG0kXjEMwNGt6xktjW6/MSAmLs=">AAAB+XicdVDLSgNBEJyNrxhfUY9eBoMgCGHXJCZ7C3rxGME8IFnD7KQTh8w+mOkVwpKP8Konb+LVr/Hgv7i7RlDROhVV3XR1uaEUGk3zzcgtLa+sruXXCxubW9s7xd29jg4ixaHNAxmonss0SOFDGwVK6IUKmOdK6LrTi9Tv3oHSIvCvcRaC47GJL8aCM0yk7iAU9IaeDIsls2zbpmnXaUpqdiUlDatin1nUKpsZSmSB1rD4PhgFPPLARy6Z1n3LDNGJmULBJcwLg0hDyPiUTaCfUJ95oJ04izunR5FmGNAQFBWSZiJ834iZp/XMc5NJj+Gt/u2l4l9eP8Jxw4mFH0YIPk8PoZCQHdJciaQHoCOhAJGlyYEKn3KmGCIoQRnniRglxRSSPr6epv+TzmnZqpZrV9VS83zRTJ4ckENyTCxSJ01ySVqkTTiZknvyQB6N2Hgyno2Xz9GcsdjZJz9gvH4AaXGTsw==</latexit>

⇡�

<latexit sha1_base64="vciRUpeC1hhIzMKCy1LyxeyIdcI=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpOwgFvaEnw2LJLNu2adp1mpKaXUlJw6rYZxa1ymaGElmgNSy+D0YBjzzwkUumdd8yQ3RiplBwCfPCINIQMj5lE+gn1GceaCfO4s7pUaQZBjQERYWkmQjfN2LmaT3z3GTSY3irf3up+JfXj3DccGLhhxGCz9NDKCRkhzRXIukB6EgoQGRpcqDCp5wphghKUMZ5IkZJMYWkj6+n6f+kc1q2quXaVbXUPF80kycH5JAcE4vUSZNckhZpE06m5J48kEcjNp6MZ+PlczRnLHb2yQ8Yrx9sj5O1</latexit>

⇡0

<latexit sha1_base64="MfmRKL9VK9LQm5KqmtPqVez3wBQ=">AAAB+XicdVDLTsJAFJ3iC/GFunQzkZi4aloBoTuiG5eYCJhAJdPhghOmj8zcmpCGj3CrK3fGrV/jwn+xrZio0bM6Oefe3HOPF0mh0bLejMLS8srqWnG9tLG5tb1T3t3r6jBWHDo8lKG69pgGKQLooEAJ15EC5nsSet70PPN7d6C0CIMrnEXg+mwSiLHgDFOpN4gEvaHWsFyxTMexLKdBM1J3qhlp2lXn1Ka2aeWokAXaw/L7YBTy2IcAuWRa920rQjdhCgWXMC8NYg0R41M2gX5KA+aDdpM87pwexZphSCNQVEiai/B9I2G+1jPfSyd9hrf6t5eJf3n9GMdNNxFBFCMEPDuEQkJ+SHMl0h6AjoQCRJYlByoCypliiKAEZZynYpwWU0r7+Hqa/k+6J6ZdM+uXtUrrbNFMkRyQQ3JMbNIgLXJB2qRDOJmSe/JAHo3EeDKejZfP0YKx2NknP2C8fgBxPJO4</latexit>

K+

<latexit sha1_base64="9roZHXEaevM/pdlwKJX8Q+gO8ns=">AAAB/HicdVDLSgNBEJyNrxhfUY9eBoMgCGFXE5O9Bb0IXiKYByZRZsdOHJydXWZ6xbDEr/CqJ2/i1X/x4L+4GyOoaJ2Kqm66urxQCoO2/WZlpqZnZuey87mFxaXllfzqWtMEkebQ4IEMdNtjBqRQ0ECBEtqhBuZ7Elre9WHqt25AGxGoUxyG0PPZQIm+4AwT6ayLcIvx8eh85yJfsIuua9tuhaak7O6lpOrsufsOdYr2GAUyQf0i/969DHjkg0IumTEdxw6xFzONgksY5bqRgZDxazaATkIV88H04nHiEd2KDMOAhqCpkHQswveNmPnGDH0vmfQZXpnfXir+5XUi7Fd7sVBhhKB4egiFhPEhw7VIqgB6KTQgsjQ5UKEoZ5ohghaUcZ6IUdJNLunj62n6P2nuFp1SsXxSKtQOJs1kyQbZJNvEIRVSI0ekThqEE0XuyQN5tO6sJ+vZevkczViTnXXyA9brB+e2lcA=</latexit>

K�

<latexit sha1_base64="ysZ1Y0hpcwQEgVwVA64Fdsn9WLY=">AAAB/HicdVC7TsNAEDyHVwivACXNiQiJhsiGhMRdBA0STZDIQyQBnY9NOHE+W3drRGSFr6CFig7R8i8U/At2CBIgmGo0s6udHS+UwqBtv1mZqemZ2bnsfG5hcWl5Jb+61jRBpDk0eCAD3faYASkUNFCghHaogfmehJZ3fZj6rRvQRgTqFIch9Hw2UKIvOMNEOusi3GJ8PDrfucgX7KLr2rZboSkpu3spqTp77r5DnaI9RoFMUL/Iv3cvAx75oJBLZkzHsUPsxUyj4BJGuW5kIGT8mg2gk1DFfDC9eJx4RLciwzCgIWgqJB2L8H0jZr4xQ99LJn2GV+a3l4p/eZ0I+9VeLFQYISieHkIhYXzIcC2SKoBeCg2ILE0OVCjKmWaIoAVlnCdilHSTS/r4epr+T5q7RadULJ+UCrWDSTNZskE2yTZxSIXUyBGpkwbhRJF78kAerTvryXq2Xj5HM9ZkZ538gPX6AerUlcI=</latexit>

K0

<latexit sha1_base64="rClEE+CkPrmZ1acQn9mVaSWUxkQ=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiQqy4YEcBdBg0QDEkkQiYnOlwVOOZ+tuzUissJX0EJFh2j5Fwr+BdsECRBMNZrZ1c5OEEth0HHerLHxicmp6ZnZ0tz8wuJSeXmlaaJEc2jwSEb6LGAGpFDQQIESzmINLAwktIL+Qe63bkAbEalTHMTgh+xKiUvBGWbSeQfhFtOj4YXTLVcc2/Mcx9ulOal52znZc7e9HZe6tlOgQkY47pbfO72IJyEo5JIZ03adGP2UaRRcwrDUSQzEjPfZFbQzqlgIxk+LxEO6kRiGEY1BUyFpIcL3jZSFxgzCIJsMGV6b314u/uW1E7zc81Oh4gRB8fwQCgnFIcO1yKoA2hMaEFmeHKhQlDPNEEELyjjPxCTrppT18fU0/Z80t2y3atdOqpX6/qiZGbJG1skmcckuqZNDckwahBNF7skDebTurCfr2Xr5HB2zRjur5Aes1w/vgZXF</latexit>

⇢

<latexit sha1_base64="zVlsZkyfvWXtqBxMZYNznsFqSyk=">AAAB63icdVDLSgNBEJyNrxhfUY9eBoPgadmNCUluQS8eI5gHJEuYncwmQ+axzMwKYckvePGgiFd/yJt/42wSgooWNBRV3XR3hTGj2njep5Pb2Nza3snvFvb2Dw6PiscnHS0ThUkbSyZVL0SaMCpI21DDSC9WBPGQkW44vcn87gNRmkpxb2YxCTgaCxpRjEwmDdREDoslz23UG165Cn3XWwB6bq3mX9XLa6UEVmgNix+DkcQJJ8JghrTu+15sghQpQzEj88Ig0SRGeIrGpG+pQJzoIF3cOocXVhnBSCpbwsCF+n0iRVzrGQ9tJ0dmon97mfiX109MVA9SKuLEEIGXi6KEQSNh9jgcUUWwYTNLEFbU3grxBCmEjY2nYENY//4/6ZRdv+JW7yql5vUqjjw4A+fgEvigBprgFrRAG2AwAY/gGbw43HlyXp23ZWvOWc2cgh9w3r8AfFKOjQ==</latexit>

K⇤

<latexit sha1_base64="mmglJe2b5tZgWkwJtHp4GMT7+Y8=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoMgHpbdmJDkFvQieIloHpCsYXYymwyZnV1mZoUQ8glePCji1S/y5t84eRBUtKChqOqmu8uPOVPacT6t1Mrq2vpGejOztb2zu5fdP2ioKJGE1knEI9nysaKcCVrXTHPaiiXFoc9p0x9eTv3mA5WKReJOj2LqhbgvWMAI1ka6vb4/62Zzjl0pV5x8Ebm2MwNy7FLJPS/nl0oOFqh1sx+dXkSSkApNOFaq7Tqx9sZYakY4nWQ6iaIxJkPcp21DBQ6p8sazUyfoxCg9FETSlNBopn6fGONQqVHom84Q64H67U3Fv7x2ooOyN2YiTjQVZL4oSDjSEZr+jXpMUqL5yBBMJDO3IjLAEhNt0smYEJa//08aedst2MWbQq56sYgjDUdwDKfgQgmqcAU1qAOBPjzCM7xY3HqyXq23eWvKWswcwg9Y718Xp42x</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

⌃⇤+

<latexit sha1_base64="B51GxwwLJjmY2U24kqWWk9xMK1g=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEIexqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+AB+KldU=</latexit>

⌃⇤�

<latexit sha1_base64="W5rCO+O6p4wXjO1t8qMm0Vm+I7E=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEMOxqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+ACKqldc=</latexit>

⌃⇤0

<latexit sha1_base64="haLUXHn6cHQyunSV2fWk7lOkjyA=">AAAB/XicdVDLSgNBEJyN7/iKevQyGATxEHZ9Zm+iF4+K5gFJlN5JJw6ZfTDTK4Ql+BVe9eRNvPotHvwXd9cIKlqnoqqbri4vUtKQbb9ZhYnJqemZ2bni/MLi0nJpZbVuwlgLrIlQhbrpgUElA6yRJIXNSCP4nsKGNzjJ/MYtaiPD4JKGEXZ86AeyJwVQKrXaF7Lvw1WybY+uS2W74rq27R7yjOy7uxmpOrvugcOdip2jzMY4uy69t7uhiH0MSCgwpuXYEXUS0CSFwlGxHRuMQAygj62UBuCj6SR55BHfjA1QyCPUXCqei/h9IwHfmKHvpZM+0I357WXiX14rpl61k8ggigkDkR0iqTA/ZISWaRfIu1IjEWTJkcuAC9BAhFpyECIV47ScYtrH19P8f1LfqTh7lf3zvfLR8biZWbbONtgWc9ghO2Kn7IzVmGAhu2cP7NG6s56sZ+vlc7RgjXfW2A9Yrx8nWpXa</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

500

<latexit sha1_base64="OjFWcECHu9Ql/D3nUZOIp4x3cnw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rr9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqndZrd1fVuo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AFfOI01</latexit>

1500

<latexit sha1_base64="OOsfzN/BwOA8t+emK15F10QgWjM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkRY9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzQHbX0w8Hhvhpl5QcyZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV0eJIrRDIh6pfoA15UzSjmGG036sKBYBp71gdpf5vSeqNIvko5nH1Bd4IlnICDaZ5DVdd1StuXU3B1onXkFqUKA9qn4NxxFJBJWGcKz1wHNj46dYGUY4XVSGiaYxJjM8oQNLJRZU+2l+6wJdWGWMwkjZkgbl6u+JFAut5yKwnQKbqV71MvE/b5CY8MZPmYwTQyVZLgoTjkyEssfRmClKDJ9bgoli9lZEplhhYmw8FRuCt/ryOule1b1GvfnQqLVuizjKcAbncAkeXEML7qENHSAwhWd4hTdHOC/Ou/OxbC05xcwp/IHz+QPO941w</latexit>

1000

<latexit sha1_base64="snTkCitJTtR5utZzkQ0pfFtg7uU=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU8mKoseiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64STu9zvPDFteKwe7TRhgSQjxSNOic0lH2M8qNZwHc+BVolfkBoUaA6qX/1hTFPJlKWCGNPzcWKDjGjLqWCzSj81LCF0Qkas56gikpkgm986Q2dOGaIo1q6URXP190RGpDFTGbpOSezYLHu5+J/XS210E2RcJallii4WRalANkb542jINaNWTB0hVHN3K6Jjogm1Lp6KC8FffnmVtC/q/mX96uGy1rgt4ijDCZzCOfhwDQ24hya0gMIYnuEV3jzpvXjv3seiteQVM8fwB97nD8dZjWs=</latexit>

2000

<latexit sha1_base64="AKFrX4ZUc0Q9ISabitXxTNf15X4=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU8mWih6LXjxWsB/QLiWbZtvQJLskWaGU/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemAhuLMbfXmFjc2t7p7hb2ts/ODwqH5+0TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd5nfeWLa8Fg92mnCAklGikecEptJNYzxoFzBVbwAWid+TiqQozkof/WHMU0lU5YKYkzPx4kNZkRbTgWbl/qpYQmhEzJiPUcVkcwEs8Wtc3ThlCGKYu1KWbRQf0/MiDRmKkPXKYkdm1UvE//zeqmNboIZV0lqmaLLRVEqkI1R9jgacs2oFVNHCNXc3YromGhCrYun5ELwV19eJ+1a1a9Xrx7qlcZtHkcRzuAcLsGHa2jAPTShBRTG8Ayv8OZJ78V79z6WrQUvnzmFP/A+fwDI4I1s</latexit>

Viaggio al centro del nucleo



n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

��

<latexit sha1_base64="5PYKXv2ZDD/ReH0XbVVUYE2IzeM=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgxWU3JiS5BfXgMYJ5QLKG2clsMmR2dp2ZFULIT3jxoIhXf8ebf+PkQVDRgoaiqpvuLj/mTGnH+bRSK6tr6xvpzczW9s7uXnb/oKGiRBJaJxGPZMvHinImaF0zzWkrlhSHPqdNf3g59ZsPVCoWiVs9iqkX4r5gASNYG6nVuaJc47uzbjbn2JVyxckXkWs7MyDHLpXc83J+qeRggVo3+9HpRSQJqdCEY6XarhNrb4ylZoTTSaaTKBpjMsR92jZU4JAqbzy7d4JOjNJDQSRNCY1m6veJMQ6VGoW+6QyxHqjf3lT8y2snOih7YybiRFNB5ouChCMdoenzqMckJZqPDMFEMnMrIgMsMdEmoowJYfn7/6SRt92CXbwp5KoXizjScATHcAoulKAK11CDOhDg8AjP8GLdW0/Wq/U2b01Zi5lD+AHr/QvetY/h</latexit>

�0

<latexit sha1_base64="SUobda0oC3GuDPXAmpRBdNDYaHA=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPQ09MSHIL6sFjBLNAMoaeTk/SpGexu0YIQ37CiwdFvPo73vwbOwtBRR8UPN6roqqeF0uhgZBPa2V1bX1jM7OV3d7Z3dvPHRw2dZQoxhsskpFqe1RzKULeAAGSt2PFaeBJ3vJGl1O/9cCVFlF4C+OYuwEdhMIXjIKR2t0rLoHekV4uT+xqpUoKJezYZAZM7HLZOa8UlkoeLVDv5T66/YglAQ+BSap1xyExuClVIJjkk2w30TymbEQHvGNoSAOu3XR27wSfGqWP/UiZCgHP1O8TKQ20Hgee6QwoDPVvbyr+5XUS8CtuKsI4AR6y+SI/kRgiPH0e94XiDOTYEMqUMLdiNqSKMjARZU0Iy9//J82C7RTt0k0xX7tYxJFBx+gEnSEHlVENXaM6aiCGJHpEz+jFureerFfrbd66Yi1mjtAPWO9f40GP5A==</latexit>

�+

<latexit sha1_base64="eA1rNPbdP++UWhLjOx9wOrgML6s=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMgCMtuTEhyC+rBYwTzgGQNs5PZZMjs7DozK4SQn/DiQRGv/o43/8bJg6CiBQ1FVTfdXX7MmdKO82mlVlbX1jfSm5mt7Z3dvez+QUNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/vBy6jcfqFQsErd6FFMvxH3BAkawNlKrc0W5xndn3WzOsSvlipMvItd2ZkCOXSq55+X8UsnBArVu9qPTi0gSUqEJx0q1XSfW3hhLzQink0wnUTTGZIj7tG2owCFV3nh27wSdGKWHgkiaEhrN1O8TYxwqNQp90xliPVC/van4l9dOdFD2xkzEiaaCzBcFCUc6QtPnUY9JSjQfGYKJZOZWRAZYYqJNRBkTwvL3/0kjb7sFu3hTyFUvFnGk4QiO4RRcKEEVrqEGdSDA4RGe4cW6t56sV+tt3pqyFjOH8APW+xfbrY/f</latexit>

�++

<latexit sha1_base64="SFJtfCRRUcddyJTdjFrNpILsfg4=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiAIgWEmJiS5BfXgMYJZYDKGnk5P0qRnobtGCEM+w4sHRbz6Nd78GzsLQUUfFDzeq6KqnhcLrsCyPo3M2vrG5lZ2O7ezu7d/kD88aqsokZS1aCQi2fWIYoKHrAUcBOvGkpHAE6zjja9mfueBScWj8A4mMXMDMgy5zykBLTm9ayaA3KfF4rSfL1hmvVa3ShVsm9Yc2DKrVfuiVlopBbREs5//6A0imgQsBCqIUo5txeCmRAKngk1zvUSxmNAxGTJH05AETLnp/OQpPtPKAPuR1BUCnqvfJ1ISKDUJPN0ZEBip395M/MtzEvBrbsrDOAEW0sUiPxEYIjz7Hw+4ZBTERBNCJde3YjoiklDQKeV0CKvf/yftkmmXzcptudC4XMaRRSfoFJ0jG1VRA92gJmohiiL0iJ7RiwHGk/FqvC1aM8Zy5hj9gPH+BQ2gkSA=</latexit>

Viaggio al centro del nucleo

Uno “zoo” di particelle

Massa [MeV ]

<latexit sha1_base64="3d0wzLUHv9eYtGR/d/nR1X6OjQQ=">AAAB/HicbVDJSgNBEO2JW4xbNEcvjUHwFGYkosegFy+BCGaByRB6OjVJk56F7hoxDPFXvHhQxKsf4s2/sbMcNPFBweO9qu6q5ydSaLTtbyu3tr6xuZXfLuzs7u0fFA+PWjpOFYcmj2WsOj7TIEUETRQooZMoYKEvoe2PbqZ++wGUFnF0j+MEvJANIhEIztBIvWKpi/CIWZ1pzeiEunVoeb1i2a7YM9BV4ixImSzQ6BW/uv2YpyFEyKV5yXXsBL2MKRRcwqTQTTUkjI/YAFxDIxaC9rLZ8hN6apQ+DWJlKkI6U39PZCzUehz6pjNkONTL3lT8z3NTDK68TERJihDx+UdBKinGdJoE7QsFHOXYEMaVMLtSPmSKcTR5FUwIzvLJq6R1XnGqlYu7arl2vYgjT47JCTkjDrkkNXJLGqRJOBmTZ/JK3qwn68V6tz7mrTlrMVMif2B9/gA5upR/</latexit>

⇡+

<latexit sha1_base64="kcG0kXjEMwNGt6xktjW6/MSAmLs=">AAAB+XicdVDLSgNBEJyNrxhfUY9eBoMgCGHXJCZ7C3rxGME8IFnD7KQTh8w+mOkVwpKP8Konb+LVr/Hgv7i7RlDROhVV3XR1uaEUGk3zzcgtLa+sruXXCxubW9s7xd29jg4ixaHNAxmonss0SOFDGwVK6IUKmOdK6LrTi9Tv3oHSIvCvcRaC47GJL8aCM0yk7iAU9IaeDIsls2zbpmnXaUpqdiUlDatin1nUKpsZSmSB1rD4PhgFPPLARy6Z1n3LDNGJmULBJcwLg0hDyPiUTaCfUJ95oJ04izunR5FmGNAQFBWSZiJ834iZp/XMc5NJj+Gt/u2l4l9eP8Jxw4mFH0YIPk8PoZCQHdJciaQHoCOhAJGlyYEKn3KmGCIoQRnniRglxRSSPr6epv+TzmnZqpZrV9VS83zRTJ4ckENyTCxSJ01ySVqkTTiZknvyQB6N2Hgyno2Xz9GcsdjZJz9gvH4AaXGTsw==</latexit>

⇡�

<latexit sha1_base64="vciRUpeC1hhIzMKCy1LyxeyIdcI=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpOwgFvaEnw2LJLNu2adp1mpKaXUlJw6rYZxa1ymaGElmgNSy+D0YBjzzwkUumdd8yQ3RiplBwCfPCINIQMj5lE+gn1GceaCfO4s7pUaQZBjQERYWkmQjfN2LmaT3z3GTSY3irf3up+JfXj3DccGLhhxGCz9NDKCRkhzRXIukB6EgoQGRpcqDCp5wphghKUMZ5IkZJMYWkj6+n6f+kc1q2quXaVbXUPF80kycH5JAcE4vUSZNckhZpE06m5J48kEcjNp6MZ+PlczRnLHb2yQ8Yrx9sj5O1</latexit>

⇡0

<latexit sha1_base64="MfmRKL9VK9LQm5KqmtPqVez3wBQ=">AAAB+XicdVDLTsJAFJ3iC/GFunQzkZi4aloBoTuiG5eYCJhAJdPhghOmj8zcmpCGj3CrK3fGrV/jwn+xrZio0bM6Oefe3HOPF0mh0bLejMLS8srqWnG9tLG5tb1T3t3r6jBWHDo8lKG69pgGKQLooEAJ15EC5nsSet70PPN7d6C0CIMrnEXg+mwSiLHgDFOpN4gEvaHWsFyxTMexLKdBM1J3qhlp2lXn1Ka2aeWokAXaw/L7YBTy2IcAuWRa920rQjdhCgWXMC8NYg0R41M2gX5KA+aDdpM87pwexZphSCNQVEiai/B9I2G+1jPfSyd9hrf6t5eJf3n9GMdNNxFBFCMEPDuEQkJ+SHMl0h6AjoQCRJYlByoCypliiKAEZZynYpwWU0r7+Hqa/k+6J6ZdM+uXtUrrbNFMkRyQQ3JMbNIgLXJB2qRDOJmSe/JAHo3EeDKejZfP0YKx2NknP2C8fgBxPJO4</latexit>

K+

<latexit sha1_base64="9roZHXEaevM/pdlwKJX8Q+gO8ns=">AAAB/HicdVDLSgNBEJyNrxhfUY9eBoMgCGFXE5O9Bb0IXiKYByZRZsdOHJydXWZ6xbDEr/CqJ2/i1X/x4L+4GyOoaJ2Kqm66urxQCoO2/WZlpqZnZuey87mFxaXllfzqWtMEkebQ4IEMdNtjBqRQ0ECBEtqhBuZ7Elre9WHqt25AGxGoUxyG0PPZQIm+4AwT6ayLcIvx8eh85yJfsIuua9tuhaak7O6lpOrsufsOdYr2GAUyQf0i/969DHjkg0IumTEdxw6xFzONgksY5bqRgZDxazaATkIV88H04nHiEd2KDMOAhqCpkHQswveNmPnGDH0vmfQZXpnfXir+5XUi7Fd7sVBhhKB4egiFhPEhw7VIqgB6KTQgsjQ5UKEoZ5ohghaUcZ6IUdJNLunj62n6P2nuFp1SsXxSKtQOJs1kyQbZJNvEIRVSI0ekThqEE0XuyQN5tO6sJ+vZevkczViTnXXyA9brB+e2lcA=</latexit>

K�

<latexit sha1_base64="ysZ1Y0hpcwQEgVwVA64Fdsn9WLY=">AAAB/HicdVC7TsNAEDyHVwivACXNiQiJhsiGhMRdBA0STZDIQyQBnY9NOHE+W3drRGSFr6CFig7R8i8U/At2CBIgmGo0s6udHS+UwqBtv1mZqemZ2bnsfG5hcWl5Jb+61jRBpDk0eCAD3faYASkUNFCghHaogfmehJZ3fZj6rRvQRgTqFIch9Hw2UKIvOMNEOusi3GJ8PDrfucgX7KLr2rZboSkpu3spqTp77r5DnaI9RoFMUL/Iv3cvAx75oJBLZkzHsUPsxUyj4BJGuW5kIGT8mg2gk1DFfDC9eJx4RLciwzCgIWgqJB2L8H0jZr4xQ99LJn2GV+a3l4p/eZ0I+9VeLFQYISieHkIhYXzIcC2SKoBeCg2ILE0OVCjKmWaIoAVlnCdilHSTS/r4epr+T5q7RadULJ+UCrWDSTNZskE2yTZxSIXUyBGpkwbhRJF78kAerTvryXq2Xj5HM9ZkZ538gPX6AerUlcI=</latexit>

K0

<latexit sha1_base64="rClEE+CkPrmZ1acQn9mVaSWUxkQ=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiQqy4YEcBdBg0QDEkkQiYnOlwVOOZ+tuzUissJX0EJFh2j5Fwr+BdsECRBMNZrZ1c5OEEth0HHerLHxicmp6ZnZ0tz8wuJSeXmlaaJEc2jwSEb6LGAGpFDQQIESzmINLAwktIL+Qe63bkAbEalTHMTgh+xKiUvBGWbSeQfhFtOj4YXTLVcc2/Mcx9ulOal52znZc7e9HZe6tlOgQkY47pbfO72IJyEo5JIZ03adGP2UaRRcwrDUSQzEjPfZFbQzqlgIxk+LxEO6kRiGEY1BUyFpIcL3jZSFxgzCIJsMGV6b314u/uW1E7zc81Oh4gRB8fwQCgnFIcO1yKoA2hMaEFmeHKhQlDPNEEELyjjPxCTrppT18fU0/Z80t2y3atdOqpX6/qiZGbJG1skmcckuqZNDckwahBNF7skDebTurCfr2Xr5HB2zRjur5Aes1w/vgZXF</latexit>

⇢

<latexit sha1_base64="zVlsZkyfvWXtqBxMZYNznsFqSyk=">AAAB63icdVDLSgNBEJyNrxhfUY9eBoPgadmNCUluQS8eI5gHJEuYncwmQ+axzMwKYckvePGgiFd/yJt/42wSgooWNBRV3XR3hTGj2njep5Pb2Nza3snvFvb2Dw6PiscnHS0ThUkbSyZVL0SaMCpI21DDSC9WBPGQkW44vcn87gNRmkpxb2YxCTgaCxpRjEwmDdREDoslz23UG165Cn3XWwB6bq3mX9XLa6UEVmgNix+DkcQJJ8JghrTu+15sghQpQzEj88Ig0SRGeIrGpG+pQJzoIF3cOocXVhnBSCpbwsCF+n0iRVzrGQ9tJ0dmon97mfiX109MVA9SKuLEEIGXi6KEQSNh9jgcUUWwYTNLEFbU3grxBCmEjY2nYENY//4/6ZRdv+JW7yql5vUqjjw4A+fgEvigBprgFrRAG2AwAY/gGbw43HlyXp23ZWvOWc2cgh9w3r8AfFKOjQ==</latexit>

K⇤

<latexit sha1_base64="mmglJe2b5tZgWkwJtHp4GMT7+Y8=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoMgHpbdmJDkFvQieIloHpCsYXYymwyZnV1mZoUQ8glePCji1S/y5t84eRBUtKChqOqmu8uPOVPacT6t1Mrq2vpGejOztb2zu5fdP2ioKJGE1knEI9nysaKcCVrXTHPaiiXFoc9p0x9eTv3mA5WKReJOj2LqhbgvWMAI1ka6vb4/62Zzjl0pV5x8Ebm2MwNy7FLJPS/nl0oOFqh1sx+dXkSSkApNOFaq7Tqx9sZYakY4nWQ6iaIxJkPcp21DBQ6p8sazUyfoxCg9FETSlNBopn6fGONQqVHom84Q64H67U3Fv7x2ooOyN2YiTjQVZL4oSDjSEZr+jXpMUqL5yBBMJDO3IjLAEhNt0smYEJa//08aedst2MWbQq56sYgjDUdwDKfgQgmqcAU1qAOBPjzCM7xY3HqyXq23eWvKWswcwg9Y718Xp42x</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

⌃⇤+

<latexit sha1_base64="B51GxwwLJjmY2U24kqWWk9xMK1g=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEIexqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+AB+KldU=</latexit>

⌃⇤�

<latexit sha1_base64="W5rCO+O6p4wXjO1t8qMm0Vm+I7E=">AAAB/XicdVDLSgNBEJz1GeMr6tHLYBBEMOxqYrK3oBePEU0MJFF6xzYOzj6Y6RXCEvwKr3ryJl79Fg/+i7sxgorWqajqpqvLi5Q0ZNtv1sTk1PTMbG4uP7+wuLRcWFltmTDWApsiVKFue2BQyQCbJElhO9IIvqfwzLs5zPyzW9RGhsEpDSLs+dAP5JUUQKnU6Z7Ivg/nyfbO8KJQtEuua9tulWek4u5lpObsufsOd0r2CEU2RuOi8N69DEXsY0BCgTEdx46ol4AmKRQO893YYATiBvrYSWkAPppeMoo85JuxAQp5hJpLxUcift9IwDdm4HvppA90bX57mfiX14npqtZLZBDFhIHIDpFUODpkhJZpF8gvpUYiyJIjlwEXoIEIteQgRCrGaTn5tI+vp/n/pLVbcsqlynG5WD8YN5Nj62yDbTGHVVmdHbEGazLBQnbPHtijdWc9Wc/Wy+fohDXeWWM/YL1+ACKqldc=</latexit>

⌃⇤0

<latexit sha1_base64="haLUXHn6cHQyunSV2fWk7lOkjyA=">AAAB/XicdVDLSgNBEJyN7/iKevQyGATxEHZ9Zm+iF4+K5gFJlN5JJw6ZfTDTK4Ql+BVe9eRNvPotHvwXd9cIKlqnoqqbri4vUtKQbb9ZhYnJqemZ2bni/MLi0nJpZbVuwlgLrIlQhbrpgUElA6yRJIXNSCP4nsKGNzjJ/MYtaiPD4JKGEXZ86AeyJwVQKrXaF7Lvw1WybY+uS2W74rq27R7yjOy7uxmpOrvugcOdip2jzMY4uy69t7uhiH0MSCgwpuXYEXUS0CSFwlGxHRuMQAygj62UBuCj6SR55BHfjA1QyCPUXCqei/h9IwHfmKHvpZM+0I357WXiX14rpl61k8ggigkDkR0iqTA/ZISWaRfIu1IjEWTJkcuAC9BAhFpyECIV47ScYtrH19P8f1LfqTh7lf3zvfLR8biZWbbONtgWc9ghO2Kn7IzVmGAhu2cP7NG6s56sZ+vlc7RgjXfW2A9Yrx8nWpXa</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

500

<latexit sha1_base64="OjFWcECHu9Ql/D3nUZOIp4x3cnw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh5rr9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqndZrd1fVuo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AFfOI01</latexit>

1500

<latexit sha1_base64="OOsfzN/BwOA8t+emK15F10QgWjM=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkRY9FLx4r2A9oQ9lsN+3S3U3Y3Qgl9C948aCIV/+QN/+NmzQHbX0w8Hhvhpl5QcyZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV0eJIrRDIh6pfoA15UzSjmGG036sKBYBp71gdpf5vSeqNIvko5nH1Bd4IlnICDaZ5DVdd1StuXU3B1onXkFqUKA9qn4NxxFJBJWGcKz1wHNj46dYGUY4XVSGiaYxJjM8oQNLJRZU+2l+6wJdWGWMwkjZkgbl6u+JFAut5yKwnQKbqV71MvE/b5CY8MZPmYwTQyVZLgoTjkyEssfRmClKDJ9bgoli9lZEplhhYmw8FRuCt/ryOule1b1GvfnQqLVuizjKcAbncAkeXEML7qENHSAwhWd4hTdHOC/Ou/OxbC05xcwp/IHz+QPO941w</latexit>

1000

<latexit sha1_base64="snTkCitJTtR5utZzkQ0pfFtg7uU=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU8mKoseiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64STu9zvPDFteKwe7TRhgSQjxSNOic0lH2M8qNZwHc+BVolfkBoUaA6qX/1hTFPJlKWCGNPzcWKDjGjLqWCzSj81LCF0Qkas56gikpkgm986Q2dOGaIo1q6URXP190RGpDFTGbpOSezYLHu5+J/XS210E2RcJallii4WRalANkb542jINaNWTB0hVHN3K6Jjogm1Lp6KC8FffnmVtC/q/mX96uGy1rgt4ijDCZzCOfhwDQ24hya0gMIYnuEV3jzpvXjv3seiteQVM8fwB97nD8dZjWs=</latexit>

2000

<latexit sha1_base64="AKFrX4ZUc0Q9ISabitXxTNf15X4=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU8mWih6LXjxWsB/QLiWbZtvQJLskWaGU/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemAhuLMbfXmFjc2t7p7hb2ts/ODwqH5+0TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd5nfeWLa8Fg92mnCAklGikecEptJNYzxoFzBVbwAWid+TiqQozkof/WHMU0lU5YKYkzPx4kNZkRbTgWbl/qpYQmhEzJiPUcVkcwEs8Wtc3ThlCGKYu1KWbRQf0/MiDRmKkPXKYkdm1UvE//zeqmNboIZV0lqmaLLRVEqkI1R9jgacs2oFVNHCNXc3YromGhCrYun5ELwV19eJ+1a1a9Xrx7qlcZtHkcRzuAcLsGHa2jAPTShBRTG8Ayv8OZJ78V79z6WrQUvnzmFP/A+fwDI4I1s</latexit>

Possiamo trovare 
un ordine?

Viaggio al centro del nucleo
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Viaggio al centro del nucleo

Il modello di Gell—Mann e la “nascita” dei quarks

Le nuove particelle osservate sono 
chiamate ADRONI 

SPOILER: il protone e il 
neutrone sono a tutti gli e"etti 

degli adroni!
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Viaggio al centro del nucleo

Il modello di Gell—Mann e la “nascita” dei quarks

Le nuove particelle osservate sono 
chiamate ADRONI 

SPOILER: il protone e il 
neutrone sono a tutti gli e"etti 

degli adroni!

Viaggio al centro del nucleo

Capito, ma come 
classi#chiamo gli 

adroni?



Il modello di Gell—Mann e la “nascita” dei quarks
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Il modello di Gell—Mann e la “nascita” dei quarks
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Il modello di Gell—Mann e la “nascita” dei quarks

esistono solo ! particelle elementari
QUARK

Viaggio al centro del nucleo

“Three quarks for Muster Mark”

“Three quarts for Mister Mark”



Il modello di Gell—Mann e la “nascita” dei quarks

esistono solo ! particelle elementari
QUARK

Viaggio al centro del nucleo



Il modello di Gell—Mann e la “nascita” dei quarks

esistono solo ! particelle elementari
QUARK up, down e strange
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Il modello di Gell—Mann e la “nascita” dei quarks

esistono solo ! particelle elementari
QUARK

Queste, combinate in tutti i modi possibili, formano gli adroni

up, down e strange

Viaggio al centro del nucleo



Il modello di Gell—Mann e la “nascita” dei quarks

esistono solo ! particelle elementari
QUARK

Queste, combinate in tutti i modi possibili, formano gli adroni

up, down e strange
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Il modello di Gell—Mann e la “nascita” dei quarks

esistono solo ! particelle elementari
QUARK

Queste, combinate in tutti i modi possibili, formano gli adroni

up, down e strange

Viaggio al centro del nucleo

EIGHTFOLD WAY



Il modello di Gell—Mann e la “nascita” dei quarks

esistono solo ! particelle elementari
QUARK

Queste, combinate in tutti i modi possibili, formano gli adroni

REGOLA DELL’OTTETTO

up, down e strange
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Il modello di Gell—Mann e la “nascita” dei quarks

esistono solo ! particelle elementari
QUARK

Queste, combinate in tutti i modi possibili, formano gli adroni
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Il modello di Gell—Mann e la “nascita” dei quarks

esistono solo ! particelle elementari
QUARK

Queste, combinate in tutti i modi possibili, formano gli adroni

REGOLA DELL’OTTETTO

gli adroni si classi#cano tramite i numeri quantici

isospin (carica), ipercarica forte e stranezza

up, down e strange

Viaggio al centro del nucleo



Il modello di Gell—Mann e la “nascita” dei quarks

esistono solo ! particelle elementari
QUARK

Queste, combinate in tutti i modi possibili, formano gli adroni

REGOLA DELL’OTTETTO

gli adroni si classi#cano tramite i numeri quantici

isospin (carica), ipercarica forte e stranezza

Gli adroni vanno a formare gli stati del gruppo di simmetria SU(!)

up, down e strange

Viaggio al centro del nucleo



Il modello di Gell—Mann e la “nascita” dei quarks

ADRONI 
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Il modello di Gell—Mann e la “nascita” dei quarks
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Il modello di Gell—Mann e la “nascita” dei quarks

ADRONI 

BARIONI

Sono particelle composte da una certa combinazione di quarks

quark   

quark   quark   

Statistica di Fermi-Dirac
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Il modello di Gell—Mann e la “nascita” dei quarks

ADRONI 

BARIONI MESONI

Sono particelle composte da una certa combinazione di quarks

quark   

quark   quark   

Statistica di Fermi-Dirac Statistica di Bose-Einstein
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Il modello di Gell—Mann e la “nascita” dei quarks

ADRONI 

BARIONI MESONI

Sono particelle composte da una certa combinazione di quarks

quark   

quark   quark   

antiquark   

quark   

Statistica di Fermi-Dirac Statistica di Bose-Einstein

Viaggio al centro del nucleo



Il modello di Gell—Mann e la “nascita” dei quarks
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Il modello di Gell—Mann e la “nascita” dei quarks
REGOLA DELL’OTTETTO: modello per

BARIONI

adroni già osservati 

Viaggio al centro del nucleo



Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

Il modello di Gell—Mann e la “nascita” dei quarks
REGOLA DELL’OTTETTO: modello per

BARIONI

adroni già osservati 

Viaggio al centro del nucleo



Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

Il modello di Gell—Mann e la “nascita” dei quarks
REGOLA DELL’OTTETTO: modello per

BARIONI

adroni già osservati 

Viaggio al centro del nucleo



Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

Il modello di Gell—Mann e la “nascita” dei quarks
REGOLA DELL’OTTETTO: modello per

BARIONI

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

adroni già osservati 

Viaggio al centro del nucleo



Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

Il modello di Gell—Mann e la “nascita” dei quarks
REGOLA DELL’OTTETTO: modello per

BARIONI

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

adroni già osservati 

Viaggio al centro del nucleo



Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

Il modello di Gell—Mann e la “nascita” dei quarks
REGOLA DELL’OTTETTO: modello per

BARIONI MESONI

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

adroni già osservati 

Viaggio al centro del nucleo



Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

Il modello di Gell—Mann e la “nascita” dei quarks
REGOLA DELL’OTTETTO: modello per

BARIONI MESONI

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

adroni già osservati 

Viaggio al centro del nucleo



Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

Il modello di Gell—Mann e la “nascita” dei quarks
REGOLA DELL’OTTETTO: modello per

BARIONI MESONI

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

⌃+

<latexit sha1_base64="L+FAffeIfWlFo/n1r0jod6o+ZL8=">AAAB/HicdVBNS8NAEN34WetX1aOXxSIIQkm0tc1N9OJR0arYVpmsY13cbMLuRCih/gqvevImXv0vHvwvJrWCir7T470Z5s0LYiUtue6bMzI6Nj4xWZgqTs/Mzs2XFhaPbZQYgU0RqcicBmBRSY1NkqTwNDYIYaDwJLjZzf2TWzRWRvqIejF2QuhqeSUFUCadtQ9lN4TzdL1/USq7Fd93Xb/Oc1LzN3PS8Db9LY97FXeAMhti/6L03r6MRBKiJqHA2pbnxtRJwZAUCvvFdmIxBnEDXWxlVEOItpMOEvf5amKBIh6j4VLxgYjfN1IIre2FQTYZAl3b314u/uW1ErpqdFKp44RQi/wQSYWDQ1YYmVWB/FIaJII8OXKpuQADRGgkByEyMcm6KWZ9fD3N/yfHGxWvWqkdVMvbO8NmCmyZrbA15rE622Z7bJ81mWCa3bMH9ujcOU/Os/PyOTriDHeW2A84rx+1ipWh</latexit>

⌃�

<latexit sha1_base64="smTbi1MsT1AvvL/h63GOh4Sv8DE=">AAAB/HicdVBNLwNRFH3js+qrWNq8aCQ2mhla7eyEjSWhiLbkznPVizdvJu/dkTST+hW2rOzE1n+x8F/MVCUIZ3Vyzr25554gVtKS6745I6Nj4xOThani9Mzs3HxpYfHYRokR2BSRisxpABaV1NgkSQpPY4MQBgpPgpvd3D+5RWNlpI+oF2MnhK6WV1IAZdJZ+1B2QzhP1/sXpbJb8X3X9es8JzV/MycNb9Pf8rhXcQcosyH2L0rv7ctIJCFqEgqsbXluTJ0UDEmhsF9sJxZjEDfQxVZGNYRoO+kgcZ+vJhYo4jEaLhUfiPh9I4XQ2l4YZJMh0LX97eXiX14roatGJ5U6Tgi1yA+RVDg4ZIWRWRXIL6VBIsiTI5eaCzBAhEZyECITk6ybYtbH19P8f3K8UfGqldpBtby9M2ymwJbZCltjHquzbbbH9lmTCabZPXtgj86d8+Q8Oy+foyPOcGeJ/YDz+gG4qpWj</latexit>

⌃0

<latexit sha1_base64="fJ4WeI+GLe50crW1UYFwezrPVbA=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiSqyIYEcBdBQwmCBEQSovWxhFPOZ+tujRRZ4StooaJDtPwLBf+CHYIECKYazexqZyeIlbTkum/O2PjE5NT0zGxhbn5hcam4vNKwUWIE1kWkInMegEUlNdZJksLz2CCEgcKzoHeQ+2e3aKyM9Cn1Y2yH0NXyWgqgTLponchuCJepO+gUS27Z913X3+U5qfrbOdnztv0dj3tld4gSG+GoU3xvXUUiCVGTUGBt03NjaqdgSAqFg0IrsRiD6EEXmxnVEKJtp8PEA76RWKCIx2i4VHwo4veNFEJr+2GQTYZAN/a3l4t/ec2ErvfaqdRxQqhFfoikwuEhK4zMqkB+JQ0SQZ4cudRcgAEiNJKDEJmYZN0Usj6+nub/k8ZW2auUq8eVUm1/1MwMW2PrbJN5bJfV2CE7YnUmmGb37IE9OnfOk/PsvHyOjjmjnVX2A87rB71alaY=</latexit>

⇤0

<latexit sha1_base64="0qVCVAGwf9jhIen+0XxbIllImew=">AAAB+3icdVC7TsNAEDyHVwivACXNiQiJKrIJL3cRNBQUQSIJKDHR+rLAifNDd2skZOUraKGiQ7R8DAX/gm2CBAimGs3ManfHj5U0ZNtvVmlicmp6pjxbmZtfWFyqLq90TJRogW0RqUif+WBQyRDbJEnhWawRAl9h1785zP3uLWojo/CU7mL0ArgK5aUUQJl03j/OokO4sAfVml13Xdt293hOdtxGTvadhrvrcKduF6ixMVqD6nt/GIkkwJCEAmN6jh2Tl4ImKRSOKv3EYAziBq6wl9EQAjReWhw84huJAYp4jJpLxQsRv0+kEBhzF/hZMgC6Nr+9XPzL6yV0ue+lMowTwlDki0gqLBYZoWXWBPKh1EgE+eXIZcgFaCBCLTkIkYlJVk0l6+Praf4/6WzVne36zsl2rXkwbqbM1tg622QO22NNdsRarM0EC9g9e2CP1sh6sp6tl89oyRrPrLIfsF4/AI6hlPQ=</latexit>

⌅�

<latexit sha1_base64="yHwaMWomjep+mJmZOlk7n7b+x+s=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpO+iJm/hkPiyWzLJtm6Zdpymp2ZWUNKyKfWZRq2xmKJEFWsPi+2AU8MgDH7lkWvctM0QnZgoFlzAvDCINIeNTNoF+Qn3mgXbiLO6cHkWaYUBDUFRImonwfSNmntYzz00mPYa3+reXin95/QjHDScWfhgh+Dw9hEJCdkhzJZIegI6EAkSWJgcqfMqZYoigBGWcJ2KUFFNI+vh6mv5POqdlq1quXVVLzfNFM3lyQA7JMbFInTTJJWmRNuFkSu7JA3k0YuPJeDZePkdzxmJnn/yA8foBZoeUVQ==</latexit>

⌅0

<latexit sha1_base64="fiCcKkv6c17yIGV1Dfukij25pNw=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUMZJPKQEhOdL5twyvmhuzVSZOUjaKGiQ7R8DQX/gm2CBAimGs3samfHi6TQaFlvRmFpeWV1rbhe2tjc2t4p7+51dBgrDm0eylD1PKZBigDaKFBCL1LAfE9C15teZH73DpQWYXCNswhcn00CMRacYSp1Bz1xk1jzYblimY5jWU6dZqTmnGakYZ86Zza1TStHhSzQGpbfB6OQxz4EyCXTum9bEboJUyi4hHlpEGuIGJ+yCfRTGjAftJvkcef0KNYMQxqBokLSXITvGwnztZ75XjrpM7zVv71M/MvrxzhuuIkIohgh4NkhFBLyQ5orkfYAdCQUILIsOVARUM4UQwQlKOM8FeO0mFLax9fT9H/SOTHtqlm7qlaa54tmiuSAHJJjYpM6aZJL0iJtwsmU3JMH8mgkxpPxbLx8jhaMxc4++QHj9QNrN5RY</latexit>

K+

<latexit sha1_base64="9roZHXEaevM/pdlwKJX8Q+gO8ns=">AAAB/HicdVDLSgNBEJyNrxhfUY9eBoMgCGFXE5O9Bb0IXiKYByZRZsdOHJydXWZ6xbDEr/CqJ2/i1X/x4L+4GyOoaJ2Kqm66urxQCoO2/WZlpqZnZuey87mFxaXllfzqWtMEkebQ4IEMdNtjBqRQ0ECBEtqhBuZ7Elre9WHqt25AGxGoUxyG0PPZQIm+4AwT6ayLcIvx8eh85yJfsIuua9tuhaak7O6lpOrsufsOdYr2GAUyQf0i/969DHjkg0IumTEdxw6xFzONgksY5bqRgZDxazaATkIV88H04nHiEd2KDMOAhqCpkHQswveNmPnGDH0vmfQZXpnfXir+5XUi7Fd7sVBhhKB4egiFhPEhw7VIqgB6KTQgsjQ5UKEoZ5ohghaUcZ6IUdJNLunj62n6P2nuFp1SsXxSKtQOJs1kyQbZJNvEIRVSI0ekThqEE0XuyQN5tO6sJ+vZevkczViTnXXyA9brB+e2lcA=</latexit>

K0

<latexit sha1_base64="rClEE+CkPrmZ1acQn9mVaSWUxkQ=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiQqy4YEcBdBg0QDEkkQiYnOlwVOOZ+tuzUissJX0EJFh2j5Fwr+BdsECRBMNZrZ1c5OEEth0HHerLHxicmp6ZnZ0tz8wuJSeXmlaaJEc2jwSEb6LGAGpFDQQIESzmINLAwktIL+Qe63bkAbEalTHMTgh+xKiUvBGWbSeQfhFtOj4YXTLVcc2/Mcx9ulOal52znZc7e9HZe6tlOgQkY47pbfO72IJyEo5JIZ03adGP2UaRRcwrDUSQzEjPfZFbQzqlgIxk+LxEO6kRiGEY1BUyFpIcL3jZSFxgzCIJsMGV6b314u/uW1E7zc81Oh4gRB8fwQCgnFIcO1yKoA2hMaEFmeHKhQlDPNEEELyjjPxCTrppT18fU0/Z80t2y3atdOqpX6/qiZGbJG1skmcckuqZNDckwahBNF7skDebTurCfr2Xr5HB2zRjur5Aes1w/vgZXF</latexit>

K�

<latexit sha1_base64="ysZ1Y0hpcwQEgVwVA64Fdsn9WLY=">AAAB/HicdVC7TsNAEDyHVwivACXNiQiJhsiGhMRdBA0STZDIQyQBnY9NOHE+W3drRGSFr6CFig7R8i8U/At2CBIgmGo0s6udHS+UwqBtv1mZqemZ2bnsfG5hcWl5Jb+61jRBpDk0eCAD3faYASkUNFCghHaogfmehJZ3fZj6rRvQRgTqFIch9Hw2UKIvOMNEOusi3GJ8PDrfucgX7KLr2rZboSkpu3spqTp77r5DnaI9RoFMUL/Iv3cvAx75oJBLZkzHsUPsxUyj4BJGuW5kIGT8mg2gk1DFfDC9eJx4RLciwzCgIWgqJB2L8H0jZr4xQ99LJn2GV+a3l4p/eZ0I+9VeLFQYISieHkIhYXzIcC2SKoBeCg2ILE0OVCjKmWaIoAVlnCdilHSTS/r4epr+T5q7RadULJ+UCrWDSTNZskE2yTZxSIXUyBGpkwbhRJF78kAerTvryXq2Xj5HM9ZkZ538gPX6AerUlcI=</latexit>

K0

<latexit sha1_base64="rClEE+CkPrmZ1acQn9mVaSWUxkQ=">AAAB/HicdVC7TsNAEDzzJrwClDQnIiQqy4YEcBdBg0QDEkkQiYnOlwVOOZ+tuzUissJX0EJFh2j5Fwr+BdsECRBMNZrZ1c5OEEth0HHerLHxicmp6ZnZ0tz8wuJSeXmlaaJEc2jwSEb6LGAGpFDQQIESzmINLAwktIL+Qe63bkAbEalTHMTgh+xKiUvBGWbSeQfhFtOj4YXTLVcc2/Mcx9ulOal52znZc7e9HZe6tlOgQkY47pbfO72IJyEo5JIZ03adGP2UaRRcwrDUSQzEjPfZFbQzqlgIxk+LxEO6kRiGEY1BUyFpIcL3jZSFxgzCIJsMGV6b314u/uW1E7zc81Oh4gRB8fwQCgnFIcO1yKoA2hMaEFmeHKhQlDPNEEELyjjPxCTrppT18fU0/Z80t2y3atdOqpX6/qiZGbJG1skmcckuqZNDckwahBNF7skDebTurCfr2Xr5HB2zRjur5Aes1w/vgZXF</latexit>

⇡+

<latexit sha1_base64="kcG0kXjEMwNGt6xktjW6/MSAmLs=">AAAB+XicdVDLSgNBEJyNrxhfUY9eBoMgCGHXJCZ7C3rxGME8IFnD7KQTh8w+mOkVwpKP8Konb+LVr/Hgv7i7RlDROhVV3XR1uaEUGk3zzcgtLa+sruXXCxubW9s7xd29jg4ixaHNAxmonss0SOFDGwVK6IUKmOdK6LrTi9Tv3oHSIvCvcRaC47GJL8aCM0yk7iAU9IaeDIsls2zbpmnXaUpqdiUlDatin1nUKpsZSmSB1rD4PhgFPPLARy6Z1n3LDNGJmULBJcwLg0hDyPiUTaCfUJ95oJ04izunR5FmGNAQFBWSZiJ834iZp/XMc5NJj+Gt/u2l4l9eP8Jxw4mFH0YIPk8PoZCQHdJciaQHoCOhAJGlyYEKn3KmGCIoQRnniRglxRSSPr6epv+TzmnZqpZrV9VS83zRTJ4ckENyTCxSJ01ySVqkTTiZknvyQB6N2Hgyno2Xz9GcsdjZJz9gvH4AaXGTsw==</latexit>

⇡�

<latexit sha1_base64="vciRUpeC1hhIzMKCy1LyxeyIdcI=">AAAB+XicdVC7TsNAEDyHVwivACXNiQiJhsgmCYm7CBrKIJGHlJjofNmEU84P3a2RIisfQQsVHaLlayj4F2wTJEAw1WhmVzs7biiFRtN8M3JLyyura/n1wsbm1vZOcXevo4NIcWjzQAaq5zINUvjQRoESeqEC5rkSuu70IvW7d6C0CPxrnIXgeGzii7HgDBOpOwgFvaEnw2LJLNu2adp1mpKaXUlJw6rYZxa1ymaGElmgNSy+D0YBjzzwkUumdd8yQ3RiplBwCfPCINIQMj5lE+gn1GceaCfO4s7pUaQZBjQERYWkmQjfN2LmaT3z3GTSY3irf3up+JfXj3DccGLhhxGCz9NDKCRkhzRXIukB6EgoQGRpcqDCp5wphghKUMZ5IkZJMYWkj6+n6f+kc1q2quXaVbXUPF80kycH5JAcE4vUSZNckhZpE06m5J48kEcjNp6MZ+PlczRnLHb2yQ8Yrx9sj5O1</latexit>

⇡0

<latexit sha1_base64="MfmRKL9VK9LQm5KqmtPqVez3wBQ=">AAAB+XicdVDLTsJAFJ3iC/GFunQzkZi4aloBoTuiG5eYCJhAJdPhghOmj8zcmpCGj3CrK3fGrV/jwn+xrZio0bM6Oefe3HOPF0mh0bLejMLS8srqWnG9tLG5tb1T3t3r6jBWHDo8lKG69pgGKQLooEAJ15EC5nsSet70PPN7d6C0CIMrnEXg+mwSiLHgDFOpN4gEvaHWsFyxTMexLKdBM1J3qhlp2lXn1Ka2aeWokAXaw/L7YBTy2IcAuWRa920rQjdhCgWXMC8NYg0R41M2gX5KA+aDdpM87pwexZphSCNQVEiai/B9I2G+1jPfSyd9hrf6t5eJf3n9GMdNNxFBFCMEPDuEQkJ+SHMl0h6AjoQCRJYlByoCypliiKAEZZynYpwWU0r7+Hqa/k+6J6ZdM+uXtUrrbNFMkRyQQ3JMbNIgLXJB2qRDOJmSe/JAHo3EeDKejZfP0YKx2NknP2C8fgBxPJO4</latexit>

⌘

<latexit sha1_base64="qhaPj/1mFGMr7I9QBhfj8gRDp0I=">AAAB63icdVBNS8NAEN3Ur1q/qh69LBbBU0hqS9tb0YvHCvYD2lA22027dLMJuxOhhP4FLx4U8eof8ua/cdOWoqIPBh7vzTAzz48F1+A4n1ZuY3Nreye/W9jbPzg8Kh6fdHSUKMraNBKR6vlEM8ElawMHwXqxYiT0Bev605vM7z4wpXkk72EWMy8kY8kDTglk0oABGRZLjt2oN5xyFbu2swB27FrNvaqX10oJrdAaFj8Go4gmIZNABdG67zoxeClRwKlg88Ig0SwmdErGrG+oJCHTXrq4dY4vjDLCQaRMScAL9ftESkKtZ6FvOkMCE/3by8S/vH4CQd1LuYwTYJIuFwWJwBDh7HE84opREDNDCFXc3IrphChCwcRTMCGsf/+fdMq2W7Grd5VS83oVRx6doXN0iVxUQ010i1qojSiaoEf0jF6s0HqyXq23ZWvOWs2coh+w3r8AZYiOfg==</latexit>

adroni già osservati 

Viaggio al centro del nucleo



Il modello di Gell—Mann e la “nascita” dei quarks

Viaggio al centro del nucleo



Il modello di Gell—Mann e la “nascita” dei quarks
REGOLA DELL’OTTETTO: modello per

Viaggio al centro del nucleo



Il modello di Gell—Mann e la “nascita” dei quarks
REGOLA DELL’OTTETTO: modello per predire nuovi adroni 

Viaggio al centro del nucleo



Il modello di Gell—Mann e la “nascita” dei quarks
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Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

Il modello di Gell—Mann e la “nascita” dei quarks

BARIONI

REGOLA DELL’OTTETTO: modello per predire nuovi adroni 

Viaggio al centro del nucleo



Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

Il modello di Gell—Mann e la “nascita” dei quarks

BARIONI

��

<latexit sha1_base64="5PYKXv2ZDD/ReH0XbVVUYE2IzeM=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgxWU3JiS5BfXgMYJ5QLKG2clsMmR2dp2ZFULIT3jxoIhXf8ebf+PkQVDRgoaiqpvuLj/mTGnH+bRSK6tr6xvpzczW9s7uXnb/oKGiRBJaJxGPZMvHinImaF0zzWkrlhSHPqdNf3g59ZsPVCoWiVs9iqkX4r5gASNYG6nVuaJc47uzbjbn2JVyxckXkWs7MyDHLpXc83J+qeRggVo3+9HpRSQJqdCEY6XarhNrb4ylZoTTSaaTKBpjMsR92jZU4JAqbzy7d4JOjNJDQSRNCY1m6veJMQ6VGoW+6QyxHqjf3lT8y2snOih7YybiRFNB5ouChCMdoenzqMckJZqPDMFEMnMrIgMsMdEmoowJYfn7/6SRt92CXbwp5KoXizjScATHcAoulKAK11CDOhDg8AjP8GLdW0/Wq/U2b01Zi5lD+AHr/QvetY/h</latexit>

�0

<latexit sha1_base64="SUobda0oC3GuDPXAmpRBdNDYaHA=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPQ09MSHIL6sFjBLNAMoaeTk/SpGexu0YIQ37CiwdFvPo73vwbOwtBRR8UPN6roqqeF0uhgZBPa2V1bX1jM7OV3d7Z3dvPHRw2dZQoxhsskpFqe1RzKULeAAGSt2PFaeBJ3vJGl1O/9cCVFlF4C+OYuwEdhMIXjIKR2t0rLoHekV4uT+xqpUoKJezYZAZM7HLZOa8UlkoeLVDv5T66/YglAQ+BSap1xyExuClVIJjkk2w30TymbEQHvGNoSAOu3XR27wSfGqWP/UiZCgHP1O8TKQ20Hgee6QwoDPVvbyr+5XUS8CtuKsI4AR6y+SI/kRgiPH0e94XiDOTYEMqUMLdiNqSKMjARZU0Iy9//J82C7RTt0k0xX7tYxJFBx+gEnSEHlVENXaM6aiCGJHpEz+jFureerFfrbd66Yi1mjtAPWO9f40GP5A==</latexit>

�+

<latexit sha1_base64="eA1rNPbdP++UWhLjOx9wOrgML6s=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMgCMtuTEhyC+rBYwTzgGQNs5PZZMjs7DozK4SQn/DiQRGv/o43/8bJg6CiBQ1FVTfdXX7MmdKO82mlVlbX1jfSm5mt7Z3dvez+QUNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/vBy6jcfqFQsErd6FFMvxH3BAkawNlKrc0W5xndn3WzOsSvlipMvItd2ZkCOXSq55+X8UsnBArVu9qPTi0gSUqEJx0q1XSfW3hhLzQink0wnUTTGZIj7tG2owCFV3nh27wSdGKWHgkiaEhrN1O8TYxwqNQp90xliPVC/van4l9dOdFD2xkzEiaaCzBcFCUc6QtPnUY9JSjQfGYKJZOZWRAZYYqJNRBkTwvL3/0kjb7sFu3hTyFUvFnGk4QiO4RRcKEEVrqEGdSDA4RGe4cW6t56sV+tt3pqyFjOH8APW+xfbrY/f</latexit>

�++

<latexit sha1_base64="SFJtfCRRUcddyJTdjFrNpILsfg4=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiAIgWEmJiS5BfXgMYJZYDKGnk5P0qRnobtGCEM+w4sHRbz6Nd78GzsLQUUfFDzeq6KqnhcLrsCyPo3M2vrG5lZ2O7ezu7d/kD88aqsokZS1aCQi2fWIYoKHrAUcBOvGkpHAE6zjja9mfueBScWj8A4mMXMDMgy5zykBLTm9ayaA3KfF4rSfL1hmvVa3ShVsm9Yc2DKrVfuiVlopBbREs5//6A0imgQsBCqIUo5txeCmRAKngk1zvUSxmNAxGTJH05AETLnp/OQpPtPKAPuR1BUCnqvfJ1ISKDUJPN0ZEBip395M/MtzEvBrbsrDOAEW0sUiPxEYIjz7Hw+4ZBTERBNCJde3YjoiklDQKeV0CKvf/yftkmmXzcptudC4XMaRRSfoFJ0jG1VRA92gJmohiiL0iJ7RiwHGk/FqvC1aM8Zy5hj9gPH+BQ2gkSA=</latexit>

⌃⇤�

<latexit sha1_base64="obejaY36luZfI+OUZDm+ArsOvLk=">AAAB8nicdVDLSgMxFM3UV62vqks3wSKI4DBTW9ruim5cVrQPmI4lk2ba0GQyJBmhDP0MNy4UcevXuPNvTB8UFT1w4XDOvdx7TxAzqrTjfFqZldW19Y3sZm5re2d3L79/0FIikZg0sWBCdgKkCKMRaWqqGenEkiAeMNIORldTv/1ApKIiutPjmPgcDSIaUoy0kbzuLR1wdJ+enU96+YJj16o1p1iGru3MAB27UnEvqsWlUgALNHr5j25f4ISTSGOGlPJcJ9Z+iqSmmJFJrpsoEiM8QgPiGRohTpSfzk6ewBOj9GEopKlIw5n6fSJFXKkxD0wnR3qofntT8S/PS3RY9VMaxYkmEZ4vChMGtYDT/2GfSoI1GxuCsKTmVoiHSCKsTUo5E8Ly9/9Jq2i7Jbt8UyrULxdxZMEROAanwAUVUAfXoAGaAAMBHsEzeLG09WS9Wm/z1oy1mDkEP2C9fwEaGpEo</latexit>

⌃⇤0

<latexit sha1_base64="iPNHxXtg6R4R+TgMXLUBSLglqHQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARxMWRqS9td0Y3LivYB01oyaaYNTSZDkhHK0M9w40IRt36NO//G9EFR0QMXDufcy733BDFn2iD06aysrq1vbGa2sts7u3v7uYPDppaJIrRBJJeqHWBNOYtowzDDaTtWFIuA01Ywupr6rQeqNJPRnRnHtCvwIGIhI9hYye/csoHA9+k5mvRyeeRWK1VUKEHPRTNA5JbL3kWlsFTyYIF6L/fR6UuSCBoZwrHWvodi002xMoxwOsl2Ek1jTEZ4QH1LIyyo7qazkyfw1Cp9GEplKzJwpn6fSLHQeiwC2ymwGerf3lT8y/MTE1a6KYvixNCIzBeFCYdGwun/sM8UJYaPLcFEMXsrJEOsMDE2pawNYfn7/6RZcL2iW7op5muXizgy4BicgDPggTKogWtQBw1AgASP4Bm8OMZ5cl6dt3nrirOYOQI/4Lx/AR6pkSs=</latexit>

⌃⇤+

<latexit sha1_base64="R6RSAoSeJ7mTe0Sfj+sNbg0vxKk=">AAAB8nicdVDLSgMxFM3UV62vqks3wSKIwjBTW9ruim5cVrQPmI4lk2ba0GQyJBmhDP0MNy4UcevXuPNvTB8UFT1w4XDOvdx7TxAzqrTjfFqZldW19Y3sZm5re2d3L79/0FIikZg0sWBCdgKkCKMRaWqqGenEkiAeMNIORldTv/1ApKIiutPjmPgcDSIaUoy0kbzuLR1wdJ+enU96+YJj16o1p1iGru3MAB27UnEvqsWlUgALNHr5j25f4ISTSGOGlPJcJ9Z+iqSmmJFJrpsoEiM8QgPiGRohTpSfzk6ewBOj9GEopKlIw5n6fSJFXKkxD0wnR3qofntT8S/PS3RY9VMaxYkmEZ4vChMGtYDT/2GfSoI1GxuCsKTmVoiHSCKsTUo5E8Ly9/9Jq2i7Jbt8UyrULxdxZMEROAanwAUVUAfXoAGaAAMBHsEzeLG09WS9Wm/z1oy1mDkEP2C9fwEXEJEm</latexit>

⌅⇤�

<latexit sha1_base64="GnAfkubEfFw1/G97Dk9xO/bN8l0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMggstuTEhyC3rxGMEkC8kaZiezyZDZhzOzQljyE148KOLV3/Hm3zh5EFS0oKGo6qa7y4s5k8qyPo3Myura+kZ2M7e1vbO7l98/aMkoEYQ2ScQj4XhYUs5C2lRMcerEguLA47Ttja6mfvuBCsmi8FaNY+oGeBAynxGstOR0HXaXnp1PevmCZdaqNatYRrZpzYAss1KxL6rFpVKABRq9/Ee3H5EkoKEiHEvZsa1YuSkWihFOJ7luImmMyQgPaEfTEAdUuuns3gk60Uof+ZHQFSo0U79PpDiQchx4ujPAaih/e1PxL6+TKL/qpiyME0VDMl/kJxypCE2fR30mKFF8rAkmgulbERligYnSEeV0CMvf/yetommXzPJNqVC/XMSRhSM4hlOwoQJ1uIYGNIEAh0d4hhfj3ngyXo23eWvGWMwcwg8Y71/T44/a</latexit>

⌅⇤0

<latexit sha1_base64="4N5791iT2UgDBtWacP7JpzNPXNo=">AAAB73icdVBNS8NAEJ34WetX1aOXxSKIh5DUlra3ohePFWwbaGPZbLft0s0m7m6EEvonvHhQxKt/x5v/xu0HRUUfDDzem2FmXhBzprTjfForq2vrG5uZrez2zu7efu7gsKmiRBLaIBGPpBdgRTkTtKGZ5tSLJcVhwGkrGF1N/dYDlYpF4laPY+qHeCBYnxGsjeR1PHaXnjuTbi7v2NVK1SmUkGs7MyDHLpfdi0phqeRhgXo399HpRSQJqdCEY6XarhNrP8VSM8LpJNtJFI0xGeEBbRsqcEiVn87unaBTo/RQP5KmhEYz9ftEikOlxmFgOkOsh+q3NxX/8tqJ7lf8lIk40VSQ+aJ+wpGO0PR51GOSEs3HhmAimbkVkSGWmGgTUdaEsPz9f9Is2G7RLt0U87XLRRwZOIYTOAMXylCDa6hDAwhweIRneLHurSfr1Xqbt65Yi5kj+AHr/QvYco/d</latexit>

REGOLA DELL’OTTETTO: modello per predire nuovi adroni 

Viaggio al centro del nucleo



Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

?

<latexit sha1_base64="gfZ4+NWuoM0rz5h4HXODwehJNaY=">AAAB9XicdVBLSwMxGMz6rPVV9eglWARPy25taXuy6MVjBfuAdi3ZbLYNzSZLklXK0v/hxYMiXv0v3vw3ZttSVHQgZJj5PjIZP2ZUacf5tFZW19Y3NnNb+e2d3b39wsFhW4lEYtLCggnZ9ZEijHLS0lQz0o0lQZHPSMcfX2V+555IRQW/1ZOYeBEachpSjLSR7vq+YIGaROZKL6aDQtGx67W6U6pA13ZmgI5drbrntdJSKYIFmoPCRz8QOIkI15ghpXquE2svRVJTzMg0308UiREeoyHpGcpRRJSXzlJP4alRAhgKaQ7XcKZ+30hRpLJoZjJCeqR+e5n4l9dLdFjzUsrjRBOO5w+FCYNawKwCGFBJsGYTQxCW1GSFeIQkwtoUlTclLP/+P2mXbLdsV27Kxcbloo4cOAYn4Ay4oAoa4Bo0QQtgIMEjeAYv1oP1ZL1ab/PRFWuxcwR+wHr/AllVkxY=</latexit>

Il modello di Gell—Mann e la “nascita” dei quarks

BARIONI

��

<latexit sha1_base64="5PYKXv2ZDD/ReH0XbVVUYE2IzeM=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgxWU3JiS5BfXgMYJ5QLKG2clsMmR2dp2ZFULIT3jxoIhXf8ebf+PkQVDRgoaiqpvuLj/mTGnH+bRSK6tr6xvpzczW9s7uXnb/oKGiRBJaJxGPZMvHinImaF0zzWkrlhSHPqdNf3g59ZsPVCoWiVs9iqkX4r5gASNYG6nVuaJc47uzbjbn2JVyxckXkWs7MyDHLpXc83J+qeRggVo3+9HpRSQJqdCEY6XarhNrb4ylZoTTSaaTKBpjMsR92jZU4JAqbzy7d4JOjNJDQSRNCY1m6veJMQ6VGoW+6QyxHqjf3lT8y2snOih7YybiRFNB5ouChCMdoenzqMckJZqPDMFEMnMrIgMsMdEmoowJYfn7/6SRt92CXbwp5KoXizjScATHcAoulKAK11CDOhDg8AjP8GLdW0/Wq/U2b01Zi5lD+AHr/QvetY/h</latexit>

�0

<latexit sha1_base64="SUobda0oC3GuDPXAmpRBdNDYaHA=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPQ09MSHIL6sFjBLNAMoaeTk/SpGexu0YIQ37CiwdFvPo73vwbOwtBRR8UPN6roqqeF0uhgZBPa2V1bX1jM7OV3d7Z3dvPHRw2dZQoxhsskpFqe1RzKULeAAGSt2PFaeBJ3vJGl1O/9cCVFlF4C+OYuwEdhMIXjIKR2t0rLoHekV4uT+xqpUoKJezYZAZM7HLZOa8UlkoeLVDv5T66/YglAQ+BSap1xyExuClVIJjkk2w30TymbEQHvGNoSAOu3XR27wSfGqWP/UiZCgHP1O8TKQ20Hgee6QwoDPVvbyr+5XUS8CtuKsI4AR6y+SI/kRgiPH0e94XiDOTYEMqUMLdiNqSKMjARZU0Iy9//J82C7RTt0k0xX7tYxJFBx+gEnSEHlVENXaM6aiCGJHpEz+jFureerFfrbd66Yi1mjtAPWO9f40GP5A==</latexit>

�+

<latexit sha1_base64="eA1rNPbdP++UWhLjOx9wOrgML6s=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMgCMtuTEhyC+rBYwTzgGQNs5PZZMjs7DozK4SQn/DiQRGv/o43/8bJg6CiBQ1FVTfdXX7MmdKO82mlVlbX1jfSm5mt7Z3dvez+QUNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/vBy6jcfqFQsErd6FFMvxH3BAkawNlKrc0W5xndn3WzOsSvlipMvItd2ZkCOXSq55+X8UsnBArVu9qPTi0gSUqEJx0q1XSfW3hhLzQink0wnUTTGZIj7tG2owCFV3nh27wSdGKWHgkiaEhrN1O8TYxwqNQp90xliPVC/van4l9dOdFD2xkzEiaaCzBcFCUc6QtPnUY9JSjQfGYKJZOZWRAZYYqJNRBkTwvL3/0kjb7sFu3hTyFUvFnGk4QiO4RRcKEEVrqEGdSDA4RGe4cW6t56sV+tt3pqyFjOH8APW+xfbrY/f</latexit>

�++

<latexit sha1_base64="SFJtfCRRUcddyJTdjFrNpILsfg4=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiAIgWEmJiS5BfXgMYJZYDKGnk5P0qRnobtGCEM+w4sHRbz6Nd78GzsLQUUfFDzeq6KqnhcLrsCyPo3M2vrG5lZ2O7ezu7d/kD88aqsokZS1aCQi2fWIYoKHrAUcBOvGkpHAE6zjja9mfueBScWj8A4mMXMDMgy5zykBLTm9ayaA3KfF4rSfL1hmvVa3ShVsm9Yc2DKrVfuiVlopBbREs5//6A0imgQsBCqIUo5txeCmRAKngk1zvUSxmNAxGTJH05AETLnp/OQpPtPKAPuR1BUCnqvfJ1ISKDUJPN0ZEBip395M/MtzEvBrbsrDOAEW0sUiPxEYIjz7Hw+4ZBTERBNCJde3YjoiklDQKeV0CKvf/yftkmmXzcptudC4XMaRRSfoFJ0jG1VRA92gJmohiiL0iJ7RiwHGk/FqvC1aM8Zy5hj9gPH+BQ2gkSA=</latexit>

⌃⇤�

<latexit sha1_base64="obejaY36luZfI+OUZDm+ArsOvLk=">AAAB8nicdVDLSgMxFM3UV62vqks3wSKI4DBTW9ruim5cVrQPmI4lk2ba0GQyJBmhDP0MNy4UcevXuPNvTB8UFT1w4XDOvdx7TxAzqrTjfFqZldW19Y3sZm5re2d3L79/0FIikZg0sWBCdgKkCKMRaWqqGenEkiAeMNIORldTv/1ApKIiutPjmPgcDSIaUoy0kbzuLR1wdJ+enU96+YJj16o1p1iGru3MAB27UnEvqsWlUgALNHr5j25f4ISTSGOGlPJcJ9Z+iqSmmJFJrpsoEiM8QgPiGRohTpSfzk6ewBOj9GEopKlIw5n6fSJFXKkxD0wnR3qofntT8S/PS3RY9VMaxYkmEZ4vChMGtYDT/2GfSoI1GxuCsKTmVoiHSCKsTUo5E8Ly9/9Jq2i7Jbt8UyrULxdxZMEROAanwAUVUAfXoAGaAAMBHsEzeLG09WS9Wm/z1oy1mDkEP2C9fwEaGpEo</latexit>

⌃⇤0

<latexit sha1_base64="iPNHxXtg6R4R+TgMXLUBSLglqHQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARxMWRqS9td0Y3LivYB01oyaaYNTSZDkhHK0M9w40IRt36NO//G9EFR0QMXDufcy733BDFn2iD06aysrq1vbGa2sts7u3v7uYPDppaJIrRBJJeqHWBNOYtowzDDaTtWFIuA01Ywupr6rQeqNJPRnRnHtCvwIGIhI9hYye/csoHA9+k5mvRyeeRWK1VUKEHPRTNA5JbL3kWlsFTyYIF6L/fR6UuSCBoZwrHWvodi002xMoxwOsl2Ek1jTEZ4QH1LIyyo7qazkyfw1Cp9GEplKzJwpn6fSLHQeiwC2ymwGerf3lT8y/MTE1a6KYvixNCIzBeFCYdGwun/sM8UJYaPLcFEMXsrJEOsMDE2pawNYfn7/6RZcL2iW7op5muXizgy4BicgDPggTKogWtQBw1AgASP4Bm8OMZ5cl6dt3nrirOYOQI/4Lx/AR6pkSs=</latexit>

⌃⇤+

<latexit sha1_base64="R6RSAoSeJ7mTe0Sfj+sNbg0vxKk=">AAAB8nicdVDLSgMxFM3UV62vqks3wSKIwjBTW9ruim5cVrQPmI4lk2ba0GQyJBmhDP0MNy4UcevXuPNvTB8UFT1w4XDOvdx7TxAzqrTjfFqZldW19Y3sZm5re2d3L79/0FIikZg0sWBCdgKkCKMRaWqqGenEkiAeMNIORldTv/1ApKIiutPjmPgcDSIaUoy0kbzuLR1wdJ+enU96+YJj16o1p1iGru3MAB27UnEvqsWlUgALNHr5j25f4ISTSGOGlPJcJ9Z+iqSmmJFJrpsoEiM8QgPiGRohTpSfzk6ewBOj9GEopKlIw5n6fSJFXKkxD0wnR3qofntT8S/PS3RY9VMaxYkmEZ4vChMGtYDT/2GfSoI1GxuCsKTmVoiHSCKsTUo5E8Ly9/9Jq2i7Jbt8UyrULxdxZMEROAanwAUVUAfXoAGaAAMBHsEzeLG09WS9Wm/z1oy1mDkEP2C9fwEXEJEm</latexit>

⌅⇤�

<latexit sha1_base64="GnAfkubEfFw1/G97Dk9xO/bN8l0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMggstuTEhyC3rxGMEkC8kaZiezyZDZhzOzQljyE148KOLV3/Hm3zh5EFS0oKGo6qa7y4s5k8qyPo3Myura+kZ2M7e1vbO7l98/aMkoEYQ2ScQj4XhYUs5C2lRMcerEguLA47Ttja6mfvuBCsmi8FaNY+oGeBAynxGstOR0HXaXnp1PevmCZdaqNatYRrZpzYAss1KxL6rFpVKABRq9/Ee3H5EkoKEiHEvZsa1YuSkWihFOJ7luImmMyQgPaEfTEAdUuuns3gk60Uof+ZHQFSo0U79PpDiQchx4ujPAaih/e1PxL6+TKL/qpiyME0VDMl/kJxypCE2fR30mKFF8rAkmgulbERligYnSEeV0CMvf/yetommXzPJNqVC/XMSRhSM4hlOwoQJ1uIYGNIEAh0d4hhfj3ngyXo23eWvGWMwcwg8Y71/T44/a</latexit>

⌅⇤0

<latexit sha1_base64="4N5791iT2UgDBtWacP7JpzNPXNo=">AAAB73icdVBNS8NAEJ34WetX1aOXxSKIh5DUlra3ohePFWwbaGPZbLft0s0m7m6EEvonvHhQxKt/x5v/xu0HRUUfDDzem2FmXhBzprTjfForq2vrG5uZrez2zu7efu7gsKmiRBLaIBGPpBdgRTkTtKGZ5tSLJcVhwGkrGF1N/dYDlYpF4laPY+qHeCBYnxGsjeR1PHaXnjuTbi7v2NVK1SmUkGs7MyDHLpfdi0phqeRhgXo399HpRSQJqdCEY6XarhNrP8VSM8LpJNtJFI0xGeEBbRsqcEiVn87unaBTo/RQP5KmhEYz9ftEikOlxmFgOkOsh+q3NxX/8tqJ7lf8lIk40VSQ+aJ+wpGO0PR51GOSEs3HhmAimbkVkSGWmGgTUdaEsPz9f9Is2G7RLt0U87XLRRwZOIYTOAMXylCDa6hDAwhweIRneLHurSfr1Xqbt65Yi5kj+AHr/QvYco/d</latexit>

REGOLA DELL’OTTETTO: modello per predire nuovi adroni 

Viaggio al centro del nucleo



Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

?

<latexit sha1_base64="gfZ4+NWuoM0rz5h4HXODwehJNaY=">AAAB9XicdVBLSwMxGMz6rPVV9eglWARPy25taXuy6MVjBfuAdi3ZbLYNzSZLklXK0v/hxYMiXv0v3vw3ZttSVHQgZJj5PjIZP2ZUacf5tFZW19Y3NnNb+e2d3b39wsFhW4lEYtLCggnZ9ZEijHLS0lQz0o0lQZHPSMcfX2V+555IRQW/1ZOYeBEachpSjLSR7vq+YIGaROZKL6aDQtGx67W6U6pA13ZmgI5drbrntdJSKYIFmoPCRz8QOIkI15ghpXquE2svRVJTzMg0308UiREeoyHpGcpRRJSXzlJP4alRAhgKaQ7XcKZ+30hRpLJoZjJCeqR+e5n4l9dLdFjzUsrjRBOO5w+FCYNawKwCGFBJsGYTQxCW1GSFeIQkwtoUlTclLP/+P2mXbLdsV27Kxcbloo4cOAYn4Ay4oAoa4Bo0QQtgIMEjeAYv1oP1ZL1ab/PRFWuxcwR+wHr/AllVkxY=</latexit>

⌦�

<latexit sha1_base64="wBG4aTMfprBKHl/7UcFO6cOaF8s=">AAAB8XicdVDLSgNBEJyNrxhfUY9eBoPgxWU3JiS5Bb14M4J5YLKG2UknGTI7u8zMCmHJX3jxoIhX/8abf+PkQVDRgoaiqpvuLj/iTGnH+bRSK6tr6xvpzczW9s7uXnb/oKHCWFKo05CHsuUTBZwJqGumObQiCSTwOTT90eXUbz6AVCwUt3ocgReQgWB9Rok20l3nOoABuU/OJt1szrEr5YqTL2LXdmbAjl0quefl/FLJoQVq3exHpxfSOAChKSdKtV0n0l5CpGaUwyTTiRVEhI7IANqGChKA8pLZxRN8YpQe7ofSlNB4pn6fSEig1DjwTWdA9FD99qbiX1471v2ylzARxRoEnS/qxxzrEE/fxz0mgWo+NoRQycytmA6JJFSbkDImhOXv/5NG3nYLdvGmkKteLOJIoyN0jE6Ri0qoiq5QDdURRQI9omf0YinryXq13uatKWsxc4h+wHr/AqWlkOw=</latexit>

Il modello di Gell—Mann e la “nascita” dei quarks

BARIONI

scoperta 2 anni dopo!!

��

<latexit sha1_base64="5PYKXv2ZDD/ReH0XbVVUYE2IzeM=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgxWU3JiS5BfXgMYJ5QLKG2clsMmR2dp2ZFULIT3jxoIhXf8ebf+PkQVDRgoaiqpvuLj/mTGnH+bRSK6tr6xvpzczW9s7uXnb/oKGiRBJaJxGPZMvHinImaF0zzWkrlhSHPqdNf3g59ZsPVCoWiVs9iqkX4r5gASNYG6nVuaJc47uzbjbn2JVyxckXkWs7MyDHLpXc83J+qeRggVo3+9HpRSQJqdCEY6XarhNrb4ylZoTTSaaTKBpjMsR92jZU4JAqbzy7d4JOjNJDQSRNCY1m6veJMQ6VGoW+6QyxHqjf3lT8y2snOih7YybiRFNB5ouChCMdoenzqMckJZqPDMFEMnMrIgMsMdEmoowJYfn7/6SRt92CXbwp5KoXizjScATHcAoulKAK11CDOhDg8AjP8GLdW0/Wq/U2b01Zi5lD+AHr/QvetY/h</latexit>

�0

<latexit sha1_base64="SUobda0oC3GuDPXAmpRBdNDYaHA=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPQ09MSHIL6sFjBLNAMoaeTk/SpGexu0YIQ37CiwdFvPo73vwbOwtBRR8UPN6roqqeF0uhgZBPa2V1bX1jM7OV3d7Z3dvPHRw2dZQoxhsskpFqe1RzKULeAAGSt2PFaeBJ3vJGl1O/9cCVFlF4C+OYuwEdhMIXjIKR2t0rLoHekV4uT+xqpUoKJezYZAZM7HLZOa8UlkoeLVDv5T66/YglAQ+BSap1xyExuClVIJjkk2w30TymbEQHvGNoSAOu3XR27wSfGqWP/UiZCgHP1O8TKQ20Hgee6QwoDPVvbyr+5XUS8CtuKsI4AR6y+SI/kRgiPH0e94XiDOTYEMqUMLdiNqSKMjARZU0Iy9//J82C7RTt0k0xX7tYxJFBx+gEnSEHlVENXaM6aiCGJHpEz+jFureerFfrbd66Yi1mjtAPWO9f40GP5A==</latexit>

�+

<latexit sha1_base64="eA1rNPbdP++UWhLjOx9wOrgML6s=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMgCMtuTEhyC+rBYwTzgGQNs5PZZMjs7DozK4SQn/DiQRGv/o43/8bJg6CiBQ1FVTfdXX7MmdKO82mlVlbX1jfSm5mt7Z3dvez+QUNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/vBy6jcfqFQsErd6FFMvxH3BAkawNlKrc0W5xndn3WzOsSvlipMvItd2ZkCOXSq55+X8UsnBArVu9qPTi0gSUqEJx0q1XSfW3hhLzQink0wnUTTGZIj7tG2owCFV3nh27wSdGKWHgkiaEhrN1O8TYxwqNQp90xliPVC/van4l9dOdFD2xkzEiaaCzBcFCUc6QtPnUY9JSjQfGYKJZOZWRAZYYqJNRBkTwvL3/0kjb7sFu3hTyFUvFnGk4QiO4RRcKEEVrqEGdSDA4RGe4cW6t56sV+tt3pqyFjOH8APW+xfbrY/f</latexit>

�++

<latexit sha1_base64="SFJtfCRRUcddyJTdjFrNpILsfg4=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiAIgWEmJiS5BfXgMYJZYDKGnk5P0qRnobtGCEM+w4sHRbz6Nd78GzsLQUUfFDzeq6KqnhcLrsCyPo3M2vrG5lZ2O7ezu7d/kD88aqsokZS1aCQi2fWIYoKHrAUcBOvGkpHAE6zjja9mfueBScWj8A4mMXMDMgy5zykBLTm9ayaA3KfF4rSfL1hmvVa3ShVsm9Yc2DKrVfuiVlopBbREs5//6A0imgQsBCqIUo5txeCmRAKngk1zvUSxmNAxGTJH05AETLnp/OQpPtPKAPuR1BUCnqvfJ1ISKDUJPN0ZEBip395M/MtzEvBrbsrDOAEW0sUiPxEYIjz7Hw+4ZBTERBNCJde3YjoiklDQKeV0CKvf/yftkmmXzcptudC4XMaRRSfoFJ0jG1VRA92gJmohiiL0iJ7RiwHGk/FqvC1aM8Zy5hj9gPH+BQ2gkSA=</latexit>

⌃⇤�

<latexit sha1_base64="obejaY36luZfI+OUZDm+ArsOvLk=">AAAB8nicdVDLSgMxFM3UV62vqks3wSKI4DBTW9ruim5cVrQPmI4lk2ba0GQyJBmhDP0MNy4UcevXuPNvTB8UFT1w4XDOvdx7TxAzqrTjfFqZldW19Y3sZm5re2d3L79/0FIikZg0sWBCdgKkCKMRaWqqGenEkiAeMNIORldTv/1ApKIiutPjmPgcDSIaUoy0kbzuLR1wdJ+enU96+YJj16o1p1iGru3MAB27UnEvqsWlUgALNHr5j25f4ISTSGOGlPJcJ9Z+iqSmmJFJrpsoEiM8QgPiGRohTpSfzk6ewBOj9GEopKlIw5n6fSJFXKkxD0wnR3qofntT8S/PS3RY9VMaxYkmEZ4vChMGtYDT/2GfSoI1GxuCsKTmVoiHSCKsTUo5E8Ly9/9Jq2i7Jbt8UyrULxdxZMEROAanwAUVUAfXoAGaAAMBHsEzeLG09WS9Wm/z1oy1mDkEP2C9fwEaGpEo</latexit>

⌃⇤0

<latexit sha1_base64="iPNHxXtg6R4R+TgMXLUBSLglqHQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARxMWRqS9td0Y3LivYB01oyaaYNTSZDkhHK0M9w40IRt36NO//G9EFR0QMXDufcy733BDFn2iD06aysrq1vbGa2sts7u3v7uYPDppaJIrRBJJeqHWBNOYtowzDDaTtWFIuA01Ywupr6rQeqNJPRnRnHtCvwIGIhI9hYye/csoHA9+k5mvRyeeRWK1VUKEHPRTNA5JbL3kWlsFTyYIF6L/fR6UuSCBoZwrHWvodi002xMoxwOsl2Ek1jTEZ4QH1LIyyo7qazkyfw1Cp9GEplKzJwpn6fSLHQeiwC2ymwGerf3lT8y/MTE1a6KYvixNCIzBeFCYdGwun/sM8UJYaPLcFEMXsrJEOsMDE2pawNYfn7/6RZcL2iW7op5muXizgy4BicgDPggTKogWtQBw1AgASP4Bm8OMZ5cl6dt3nrirOYOQI/4Lx/AR6pkSs=</latexit>

⌃⇤+

<latexit sha1_base64="R6RSAoSeJ7mTe0Sfj+sNbg0vxKk=">AAAB8nicdVDLSgMxFM3UV62vqks3wSKIwjBTW9ruim5cVrQPmI4lk2ba0GQyJBmhDP0MNy4UcevXuPNvTB8UFT1w4XDOvdx7TxAzqrTjfFqZldW19Y3sZm5re2d3L79/0FIikZg0sWBCdgKkCKMRaWqqGenEkiAeMNIORldTv/1ApKIiutPjmPgcDSIaUoy0kbzuLR1wdJ+enU96+YJj16o1p1iGru3MAB27UnEvqsWlUgALNHr5j25f4ISTSGOGlPJcJ9Z+iqSmmJFJrpsoEiM8QgPiGRohTpSfzk6ewBOj9GEopKlIw5n6fSJFXKkxD0wnR3qofntT8S/PS3RY9VMaxYkmEZ4vChMGtYDT/2GfSoI1GxuCsKTmVoiHSCKsTUo5E8Ly9/9Jq2i7Jbt8UyrULxdxZMEROAanwAUVUAfXoAGaAAMBHsEzeLG09WS9Wm/z1oy1mDkEP2C9fwEXEJEm</latexit>

⌅⇤�

<latexit sha1_base64="GnAfkubEfFw1/G97Dk9xO/bN8l0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMggstuTEhyC3rxGMEkC8kaZiezyZDZhzOzQljyE148KOLV3/Hm3zh5EFS0oKGo6qa7y4s5k8qyPo3Myura+kZ2M7e1vbO7l98/aMkoEYQ2ScQj4XhYUs5C2lRMcerEguLA47Ttja6mfvuBCsmi8FaNY+oGeBAynxGstOR0HXaXnp1PevmCZdaqNatYRrZpzYAss1KxL6rFpVKABRq9/Ee3H5EkoKEiHEvZsa1YuSkWihFOJ7luImmMyQgPaEfTEAdUuuns3gk60Uof+ZHQFSo0U79PpDiQchx4ujPAaih/e1PxL6+TKL/qpiyME0VDMl/kJxypCE2fR30mKFF8rAkmgulbERligYnSEeV0CMvf/yetommXzPJNqVC/XMSRhSM4hlOwoQJ1uIYGNIEAh0d4hhfj3ngyXo23eWvGWMwcwg8Y71/T44/a</latexit>

⌅⇤0

<latexit sha1_base64="4N5791iT2UgDBtWacP7JpzNPXNo=">AAAB73icdVBNS8NAEJ34WetX1aOXxSKIh5DUlra3ohePFWwbaGPZbLft0s0m7m6EEvonvHhQxKt/x5v/xu0HRUUfDDzem2FmXhBzprTjfForq2vrG5uZrez2zu7efu7gsKmiRBLaIBGPpBdgRTkTtKGZ5tSLJcVhwGkrGF1N/dYDlYpF4laPY+qHeCBYnxGsjeR1PHaXnjuTbi7v2NVK1SmUkGs7MyDHLpfdi0phqeRhgXo399HpRSQJqdCEY6XarhNrP8VSM8LpJNtJFI0xGeEBbRsqcEiVn87unaBTo/RQP5KmhEYz9ftEikOlxmFgOkOsh+q3NxX/8tqJ7lf8lIk40VSQ+aJ+wpGO0PR51GOSEs3HhmAimbkVkSGWmGgTUdaEsPz9f9Is2G7RLt0U87XLRRwZOIYTOAMXylCDa6hDAwhweIRneLHurSfr1Xqbt65Yi5kj+AHr/QvYco/d</latexit>

REGOLA DELL’OTTETTO: modello per predire nuovi adroni 

Viaggio al centro del nucleo



Y

<latexit sha1_base64="AtuXG46EDX7sii+f6+7Mgzkp1sk=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xkYeBDZkdBpgwO7vO9BrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTndXEEth0HW/ndzK6tr6Rn6zsLW9s7tX3D9omCjRjNdZJCPdCqjhUiheR4GSt2LNaRhI3gxG11O/+ci1EZG6w3HM/ZAOlOgLRtFKrQ7yJ0zvJ91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9n907IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/ST4WKE+SKzRf1E0kwItPnSU9ozlCOLaFMC3srYUOqKUMbUcGG4C2+vEwaZ2WvUj6/rZSqV1kceTiCYzgFDy6gCjdQgzowkPAMr/DmPDgvzrvzMW/NOdnMIfyB8/kDejmQRA==</latexit>

I3

<latexit sha1_base64="k85PtfGjk5OGOb3ABsZbDfEflvk=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexqRI9BL3qLYB6YLGF20psMmZ1dZnrFsOQvvHhQxKt/482/cfI4aLSgoajqprsrSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQyvJn7zAbQRsbrDUQJ+xPpKhIIztNJ9B+ERs5tx97RbLLlldwr6l3hzUiJz1LrFz04v5mkECrlkxrQ9N0E/YxoFlzAudFIDCeND1oe2pYpFYPxsevGYHlmlR8NY21JIp+rPiYxFxoyiwHZGDAdm0ZuI/3ntFMMLPxMqSREUny0KU0kxppP3aU9o4ChHljCuhb2V8gHTjKMNqWBD8BZf/ksaJ2WvUj67rZSql/M48uSAHJJj4pFzUiXXpEbqhBNFnsgLeXWM8+y8Oe+z1pwzn9knv+B8fAOQSZDa</latexit>

?

<latexit sha1_base64="gfZ4+NWuoM0rz5h4HXODwehJNaY=">AAAB9XicdVBLSwMxGMz6rPVV9eglWARPy25taXuy6MVjBfuAdi3ZbLYNzSZLklXK0v/hxYMiXv0v3vw3ZttSVHQgZJj5PjIZP2ZUacf5tFZW19Y3NnNb+e2d3b39wsFhW4lEYtLCggnZ9ZEijHLS0lQz0o0lQZHPSMcfX2V+555IRQW/1ZOYeBEachpSjLSR7vq+YIGaROZKL6aDQtGx67W6U6pA13ZmgI5drbrntdJSKYIFmoPCRz8QOIkI15ghpXquE2svRVJTzMg0308UiREeoyHpGcpRRJSXzlJP4alRAhgKaQ7XcKZ+30hRpLJoZjJCeqR+e5n4l9dLdFjzUsrjRBOO5w+FCYNawKwCGFBJsGYTQxCW1GSFeIQkwtoUlTclLP/+P2mXbLdsV27Kxcbloo4cOAYn4Ay4oAoa4Bo0QQtgIMEjeAYv1oP1ZL1ab/PRFWuxcwR+wHr/AllVkxY=</latexit>

⌦�

<latexit sha1_base64="wBG4aTMfprBKHl/7UcFO6cOaF8s=">AAAB8XicdVDLSgNBEJyNrxhfUY9eBoPgxWU3JiS5Bb14M4J5YLKG2UknGTI7u8zMCmHJX3jxoIhX/8abf+PkQVDRgoaiqpvuLj/iTGnH+bRSK6tr6xvpzczW9s7uXnb/oKHCWFKo05CHsuUTBZwJqGumObQiCSTwOTT90eXUbz6AVCwUt3ocgReQgWB9Rok20l3nOoABuU/OJt1szrEr5YqTL2LXdmbAjl0quefl/FLJoQVq3exHpxfSOAChKSdKtV0n0l5CpGaUwyTTiRVEhI7IANqGChKA8pLZxRN8YpQe7ofSlNB4pn6fSEig1DjwTWdA9FD99qbiX1471v2ylzARxRoEnS/qxxzrEE/fxz0mgWo+NoRQycytmA6JJFSbkDImhOXv/5NG3nYLdvGmkKteLOJIoyN0jE6Ri0qoiq5QDdURRQI9omf0YinryXq13uatKWsxc4h+wHr/AqWlkOw=</latexit>

Il modello di Gell—Mann e la “nascita” dei quarks

BARIONI

scoperta 2 anni dopo!!

1969: “Per i suoi contributi e le sue 
scoperte riguardo alla classi#cazione delle 
particelle elementari e le loro interazioni”

��

<latexit sha1_base64="5PYKXv2ZDD/ReH0XbVVUYE2IzeM=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgxWU3JiS5BfXgMYJ5QLKG2clsMmR2dp2ZFULIT3jxoIhXf8ebf+PkQVDRgoaiqpvuLj/mTGnH+bRSK6tr6xvpzczW9s7uXnb/oKGiRBJaJxGPZMvHinImaF0zzWkrlhSHPqdNf3g59ZsPVCoWiVs9iqkX4r5gASNYG6nVuaJc47uzbjbn2JVyxckXkWs7MyDHLpXc83J+qeRggVo3+9HpRSQJqdCEY6XarhNrb4ylZoTTSaaTKBpjMsR92jZU4JAqbzy7d4JOjNJDQSRNCY1m6veJMQ6VGoW+6QyxHqjf3lT8y2snOih7YybiRFNB5ouChCMdoenzqMckJZqPDMFEMnMrIgMsMdEmoowJYfn7/6SRt92CXbwp5KoXizjScATHcAoulKAK11CDOhDg8AjP8GLdW0/Wq/U2b01Zi5lD+AHr/QvetY/h</latexit>

�0

<latexit sha1_base64="SUobda0oC3GuDPXAmpRBdNDYaHA=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPQ09MSHIL6sFjBLNAMoaeTk/SpGexu0YIQ37CiwdFvPo73vwbOwtBRR8UPN6roqqeF0uhgZBPa2V1bX1jM7OV3d7Z3dvPHRw2dZQoxhsskpFqe1RzKULeAAGSt2PFaeBJ3vJGl1O/9cCVFlF4C+OYuwEdhMIXjIKR2t0rLoHekV4uT+xqpUoKJezYZAZM7HLZOa8UlkoeLVDv5T66/YglAQ+BSap1xyExuClVIJjkk2w30TymbEQHvGNoSAOu3XR27wSfGqWP/UiZCgHP1O8TKQ20Hgee6QwoDPVvbyr+5XUS8CtuKsI4AR6y+SI/kRgiPH0e94XiDOTYEMqUMLdiNqSKMjARZU0Iy9//J82C7RTt0k0xX7tYxJFBx+gEnSEHlVENXaM6aiCGJHpEz+jFureerFfrbd66Yi1mjtAPWO9f40GP5A==</latexit>

�+

<latexit sha1_base64="eA1rNPbdP++UWhLjOx9wOrgML6s=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMgCMtuTEhyC+rBYwTzgGQNs5PZZMjs7DozK4SQn/DiQRGv/o43/8bJg6CiBQ1FVTfdXX7MmdKO82mlVlbX1jfSm5mt7Z3dvez+QUNFiSS0TiIeyZaPFeVM0LpmmtNWLCkOfU6b/vBy6jcfqFQsErd6FFMvxH3BAkawNlKrc0W5xndn3WzOsSvlipMvItd2ZkCOXSq55+X8UsnBArVu9qPTi0gSUqEJx0q1XSfW3hhLzQink0wnUTTGZIj7tG2owCFV3nh27wSdGKWHgkiaEhrN1O8TYxwqNQp90xliPVC/van4l9dOdFD2xkzEiaaCzBcFCUc6QtPnUY9JSjQfGYKJZOZWRAZYYqJNRBkTwvL3/0kjb7sFu3hTyFUvFnGk4QiO4RRcKEEVrqEGdSDA4RGe4cW6t56sV+tt3pqyFjOH8APW+xfbrY/f</latexit>

�++

<latexit sha1_base64="SFJtfCRRUcddyJTdjFrNpILsfg4=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiAIgWEmJiS5BfXgMYJZYDKGnk5P0qRnobtGCEM+w4sHRbz6Nd78GzsLQUUfFDzeq6KqnhcLrsCyPo3M2vrG5lZ2O7ezu7d/kD88aqsokZS1aCQi2fWIYoKHrAUcBOvGkpHAE6zjja9mfueBScWj8A4mMXMDMgy5zykBLTm9ayaA3KfF4rSfL1hmvVa3ShVsm9Yc2DKrVfuiVlopBbREs5//6A0imgQsBCqIUo5txeCmRAKngk1zvUSxmNAxGTJH05AETLnp/OQpPtPKAPuR1BUCnqvfJ1ISKDUJPN0ZEBip395M/MtzEvBrbsrDOAEW0sUiPxEYIjz7Hw+4ZBTERBNCJde3YjoiklDQKeV0CKvf/yftkmmXzcptudC4XMaRRSfoFJ0jG1VRA92gJmohiiL0iJ7RiwHGk/FqvC1aM8Zy5hj9gPH+BQ2gkSA=</latexit>

⌃⇤�

<latexit sha1_base64="obejaY36luZfI+OUZDm+ArsOvLk=">AAAB8nicdVDLSgMxFM3UV62vqks3wSKI4DBTW9ruim5cVrQPmI4lk2ba0GQyJBmhDP0MNy4UcevXuPNvTB8UFT1w4XDOvdx7TxAzqrTjfFqZldW19Y3sZm5re2d3L79/0FIikZg0sWBCdgKkCKMRaWqqGenEkiAeMNIORldTv/1ApKIiutPjmPgcDSIaUoy0kbzuLR1wdJ+enU96+YJj16o1p1iGru3MAB27UnEvqsWlUgALNHr5j25f4ISTSGOGlPJcJ9Z+iqSmmJFJrpsoEiM8QgPiGRohTpSfzk6ewBOj9GEopKlIw5n6fSJFXKkxD0wnR3qofntT8S/PS3RY9VMaxYkmEZ4vChMGtYDT/2GfSoI1GxuCsKTmVoiHSCKsTUo5E8Ly9/9Jq2i7Jbt8UyrULxdxZMEROAanwAUVUAfXoAGaAAMBHsEzeLG09WS9Wm/z1oy1mDkEP2C9fwEaGpEo</latexit>

⌃⇤0

<latexit sha1_base64="iPNHxXtg6R4R+TgMXLUBSLglqHQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARxMWRqS9td0Y3LivYB01oyaaYNTSZDkhHK0M9w40IRt36NO//G9EFR0QMXDufcy733BDFn2iD06aysrq1vbGa2sts7u3v7uYPDppaJIrRBJJeqHWBNOYtowzDDaTtWFIuA01Ywupr6rQeqNJPRnRnHtCvwIGIhI9hYye/csoHA9+k5mvRyeeRWK1VUKEHPRTNA5JbL3kWlsFTyYIF6L/fR6UuSCBoZwrHWvodi002xMoxwOsl2Ek1jTEZ4QH1LIyyo7qazkyfw1Cp9GEplKzJwpn6fSLHQeiwC2ymwGerf3lT8y/MTE1a6KYvixNCIzBeFCYdGwun/sM8UJYaPLcFEMXsrJEOsMDE2pawNYfn7/6RZcL2iW7op5muXizgy4BicgDPggTKogWtQBw1AgASP4Bm8OMZ5cl6dt3nrirOYOQI/4Lx/AR6pkSs=</latexit>

⌃⇤+

<latexit sha1_base64="R6RSAoSeJ7mTe0Sfj+sNbg0vxKk=">AAAB8nicdVDLSgMxFM3UV62vqks3wSKIwjBTW9ruim5cVrQPmI4lk2ba0GQyJBmhDP0MNy4UcevXuPNvTB8UFT1w4XDOvdx7TxAzqrTjfFqZldW19Y3sZm5re2d3L79/0FIikZg0sWBCdgKkCKMRaWqqGenEkiAeMNIORldTv/1ApKIiutPjmPgcDSIaUoy0kbzuLR1wdJ+enU96+YJj16o1p1iGru3MAB27UnEvqsWlUgALNHr5j25f4ISTSGOGlPJcJ9Z+iqSmmJFJrpsoEiM8QgPiGRohTpSfzk6ewBOj9GEopKlIw5n6fSJFXKkxD0wnR3qofntT8S/PS3RY9VMaxYkmEZ4vChMGtYDT/2GfSoI1GxuCsKTmVoiHSCKsTUo5E8Ly9/9Jq2i7Jbt8UyrULxdxZMEROAanwAUVUAfXoAGaAAMBHsEzeLG09WS9Wm/z1oy1mDkEP2C9fwEXEJEm</latexit>

⌅⇤�

<latexit sha1_base64="GnAfkubEfFw1/G97Dk9xO/bN8l0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMggstuTEhyC3rxGMEkC8kaZiezyZDZhzOzQljyE148KOLV3/Hm3zh5EFS0oKGo6qa7y4s5k8qyPo3Myura+kZ2M7e1vbO7l98/aMkoEYQ2ScQj4XhYUs5C2lRMcerEguLA47Ttja6mfvuBCsmi8FaNY+oGeBAynxGstOR0HXaXnp1PevmCZdaqNatYRrZpzYAss1KxL6rFpVKABRq9/Ee3H5EkoKEiHEvZsa1YuSkWihFOJ7luImmMyQgPaEfTEAdUuuns3gk60Uof+ZHQFSo0U79PpDiQchx4ujPAaih/e1PxL6+TKL/qpiyME0VDMl/kJxypCE2fR30mKFF8rAkmgulbERligYnSEeV0CMvf/yetommXzPJNqVC/XMSRhSM4hlOwoQJ1uIYGNIEAh0d4hhfj3ngyXo23eWvGWMwcwg8Y71/T44/a</latexit>

⌅⇤0

<latexit sha1_base64="4N5791iT2UgDBtWacP7JpzNPXNo=">AAAB73icdVBNS8NAEJ34WetX1aOXxSKIh5DUlra3ohePFWwbaGPZbLft0s0m7m6EEvonvHhQxKt/x5v/xu0HRUUfDDzem2FmXhBzprTjfForq2vrG5uZrez2zu7efu7gsKmiRBLaIBGPpBdgRTkTtKGZ5tSLJcVhwGkrGF1N/dYDlYpF4laPY+qHeCBYnxGsjeR1PHaXnjuTbi7v2NVK1SmUkGs7MyDHLpfdi0phqeRhgXo399HpRSQJqdCEY6XarhNrP8VSM8LpJNtJFI0xGeEBbRsqcEiVn87unaBTo/RQP5KmhEYz9ftEikOlxmFgOkOsh+q3NxX/8tqJ7lf8lIk40VSQ+aJ+wpGO0PR51GOSEs3HhmAimbkVkSGWmGgTUdaEsPz9f9Is2G7RLt0U87XLRRwZOIYTOAMXylCDa6hDAwhweIRneLHurSfr1Xqbt65Yi5kj+AHr/QvYco/d</latexit>

REGOLA DELL’OTTETTO: modello per predire nuovi adroni 

Viaggio al centro del nucleo



Viaggio al centro del nucleo

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

Spin: 1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>

1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

Massa: 938.27 MeV

<latexit sha1_base64="b4pulgupwg1AKNInBxroyKIzUiE=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrOAATqijY0JJvJIgJDZ4YITZx+ZuWsgG6z9Clut7Iytv2Hhv7ggJmr0VCfn3Jt77nFDJQ0y9mallpZXVtfS65mNza3tnexurmmCSAtoiEAFuu1yA0r60ECJCtqhBu65Clru9enMb92ANjLwL3ESQs/jI18OpeCYSP1srlqs2IUy7SKMMb49h+a0n80zu1hNUKHMLjHGHLYgrEgdm82RJwvU+9n37iAQkQc+CsWN6TgsxF7MNUqhYJrpRgZCLq75CDoJ9bkHphfPs0/pYWQ4BjQETaWicxG+b8TcM2biucmkx/HK/PZm4l9eJ8JhpRdLP4wQfDE7hFLB/JARWialAB1IDYh8lhyo9KngmiOClpQLkYhR0lIm6ePrafo/aRZsp2QfX5TytZNFM2myTw7IEXFImdTIGamTBhFkTO7JA3m07qwn69l6+RxNWYudPfID1usHkZmYIQ==</latexit>

939.56 MeV

<latexit sha1_base64="kETJIqhooafwagMTQO/rLAU12AI=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrMCCh3RxsYEEwETIGR2uOCE2Udm7hrIBmu/wlYrO2Prb1j4Ly6IiRo91ck59+aee9xQSYOMvVmphcWl5ZX0amZtfWNzK7uda5gg0gLqIlCBvnK5ASV9qKNEBVehBu65Cpru8HTqN29AGxn4lzgOoePxgS/7UnBMpG42VylU7NIRbSOMML49h8akm80zu1BJUKbMLjLGHDYnrEAdm82QJ3PUutn3di8QkQc+CsWNaTksxE7MNUqhYJJpRwZCLoZ8AK2E+twD04ln2Sd0PzIcAxqCplLRmQjfN2LuGTP23GTS43htfntT8S+vFWG/3ImlH0YIvpgeQqlgdsgILZNSgPakBkQ+TQ5U+lRwzRFBS8qFSMQoaSmT9PH1NP2fNA5tp2iXLor56sm8mTTZJXvkgDjkmFTJGamROhFkRO7JA3m07qwn69l6+RxNWfOdHfID1usHlnCYJA==</latexit>



Viaggio al centro del nucleo

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

n

<latexit sha1_base64="rWEAIVPVJIY/Hh1TjesUmHl7yHo=">AAAB+nicdVDLTgJBEJzFF+IL9ehlIjHxRHYFhL0RvXjERB4JEDI7NDhhdnYz02skKz/hVU/ejFd/xoP/4i5iokbrVKnqTleXF0ph0LbfrMzS8srqWnY9t7G5tb2T391rmSDSHJo8kIHueMyAFAqaKFBCJ9TAfE9C25ucp377BrQRgbrCaQh9n42VGAnOMJE6PYRbjNVskC/YRde1bbdKU1JxSympOSX31KFO0Z6jQBZoDPLvvWHAIx8UcsmM6Tp2iP2YaRRcwizXiwyEjE/YGLoJVcwH04/neWf0KDIMAxqCpkLSuQjfN2LmGzP1vWTSZ3htfnup+JfXjXBU68dChRGC4ukhFBLmhwzXIikC6FBoQGRpcqBCUc40QwQtKOM8EaOkmVzSx9fT9H/SOik65WLlslyony2ayZIDckiOiUOqpE4uSIM0CSeS3JMH8mjdWU/Ws/XyOZqxFjv75Aes1w/3rpVG</latexit>

Spin: 1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>

1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

Massa: 938.27 MeV

<latexit sha1_base64="b4pulgupwg1AKNInBxroyKIzUiE=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrOAATqijY0JJvJIgJDZ4YITZx+ZuWsgG6z9Clut7Iytv2Hhv7ggJmr0VCfn3Jt77nFDJQ0y9mallpZXVtfS65mNza3tnexurmmCSAtoiEAFuu1yA0r60ECJCtqhBu65Clru9enMb92ANjLwL3ESQs/jI18OpeCYSP1srlqs2IUy7SKMMb49h+a0n80zu1hNUKHMLjHGHLYgrEgdm82RJwvU+9n37iAQkQc+CsWN6TgsxF7MNUqhYJrpRgZCLq75CDoJ9bkHphfPs0/pYWQ4BjQETaWicxG+b8TcM2biucmkx/HK/PZm4l9eJ8JhpRdLP4wQfDE7hFLB/JARWialAB1IDYh8lhyo9KngmiOClpQLkYhR0lIm6ePrafo/aRZsp2QfX5TytZNFM2myTw7IEXFImdTIGamTBhFkTO7JA3m07qwn69l6+RxNWYudPfID1usHkZmYIQ==</latexit>

939.56 MeV

<latexit sha1_base64="kETJIqhooafwagMTQO/rLAU12AI=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrMCCh3RxsYEEwETIGR2uOCE2Udm7hrIBmu/wlYrO2Prb1j4Ly6IiRo91ck59+aee9xQSYOMvVmphcWl5ZX0amZtfWNzK7uda5gg0gLqIlCBvnK5ASV9qKNEBVehBu65Cpru8HTqN29AGxn4lzgOoePxgS/7UnBMpG42VylU7NIRbSOMML49h8akm80zu1BJUKbMLjLGHDYnrEAdm82QJ3PUutn3di8QkQc+CsWNaTksxE7MNUqhYJJpRwZCLoZ8AK2E+twD04ln2Sd0PzIcAxqCplLRmQjfN2LuGTP23GTS43htfntT8S+vFWG/3ImlH0YIvpgeQqlgdsgILZNSgPakBkQ+TQ5U+lRwzRFBS8qFSMQoaSmT9PH1NP2fNA5tp2iXLor56sm8mTTZJXvkgDjkmFTJGamROhFkRO7JA3m07qwn69l6+RxNWfOdHfID1usHlnCYJA==</latexit>

Come spieghiamo questi numeri?



Viaggio al centro del nucleo

U

U
D

Spin: 1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>

1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

Massa: 938.27 MeV

<latexit sha1_base64="b4pulgupwg1AKNInBxroyKIzUiE=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrOAATqijY0JJvJIgJDZ4YITZx+ZuWsgG6z9Clut7Iytv2Hhv7ggJmr0VCfn3Jt77nFDJQ0y9mallpZXVtfS65mNza3tnexurmmCSAtoiEAFuu1yA0r60ECJCtqhBu65Clru9enMb92ANjLwL3ESQs/jI18OpeCYSP1srlqs2IUy7SKMMb49h+a0n80zu1hNUKHMLjHGHLYgrEgdm82RJwvU+9n37iAQkQc+CsWN6TgsxF7MNUqhYJrpRgZCLq75CDoJ9bkHphfPs0/pYWQ4BjQETaWicxG+b8TcM2biucmkx/HK/PZm4l9eJ8JhpRdLP4wQfDE7hFLB/JARWialAB1IDYh8lhyo9KngmiOClpQLkYhR0lIm6ePrafo/aRZsp2QfX5TytZNFM2myTw7IEXFImdTIGamTBhFkTO7JA3m07qwn69l6+RxNWYudPfID1usHkZmYIQ==</latexit>

939.56 MeV

<latexit sha1_base64="kETJIqhooafwagMTQO/rLAU12AI=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrMCCh3RxsYEEwETIGR2uOCE2Udm7hrIBmu/wlYrO2Prb1j4Ly6IiRo91ck59+aee9xQSYOMvVmphcWl5ZX0amZtfWNzK7uda5gg0gLqIlCBvnK5ASV9qKNEBVehBu65Cpru8HTqN29AGxn4lzgOoePxgS/7UnBMpG42VylU7NIRbSOMML49h8akm80zu1BJUKbMLjLGHDYnrEAdm82QJ3PUutn3di8QkQc+CsWNaTksxE7MNUqhYJJpRwZCLoZ8AK2E+twD04ln2Sd0PzIcAxqCplLRmQjfN2LuGTP23GTS43htfntT8S+vFWG/3ImlH0YIvpgeQqlgdsgILZNSgPakBkQ+TQ5U+lRwzRFBS8qFSMQoaSmT9PH1NP2fNA5tp2iXLor56sm8mTTZJXvkgDjkmFTJGamROhFkRO7JA3m07qwn69l6+RxNWfOdHfID1usHlnCYJA==</latexit>

D

U

D



Viaggio al centro del nucleo
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Spin: 1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>

1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

Massa: 938.27 MeV

<latexit sha1_base64="b4pulgupwg1AKNInBxroyKIzUiE=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrOAATqijY0JJvJIgJDZ4YITZx+ZuWsgG6z9Clut7Iytv2Hhv7ggJmr0VCfn3Jt77nFDJQ0y9mallpZXVtfS65mNza3tnexurmmCSAtoiEAFuu1yA0r60ECJCtqhBu65Clru9enMb92ANjLwL3ESQs/jI18OpeCYSP1srlqs2IUy7SKMMb49h+a0n80zu1hNUKHMLjHGHLYgrEgdm82RJwvU+9n37iAQkQc+CsWN6TgsxF7MNUqhYJrpRgZCLq75CDoJ9bkHphfPs0/pYWQ4BjQETaWicxG+b8TcM2biucmkx/HK/PZm4l9eJ8JhpRdLP4wQfDE7hFLB/JARWialAB1IDYh8lhyo9KngmiOClpQLkYhR0lIm6ePrafo/aRZsp2QfX5TytZNFM2myTw7IEXFImdTIGamTBhFkTO7JA3m07qwn69l6+RxNWYudPfID1usHkZmYIQ==</latexit>

939.56 MeV

<latexit sha1_base64="kETJIqhooafwagMTQO/rLAU12AI=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrMCCh3RxsYEEwETIGR2uOCE2Udm7hrIBmu/wlYrO2Prb1j4Ly6IiRo91ck59+aee9xQSYOMvVmphcWl5ZX0amZtfWNzK7uda5gg0gLqIlCBvnK5ASV9qKNEBVehBu65Cpru8HTqN29AGxn4lzgOoePxgS/7UnBMpG42VylU7NIRbSOMML49h8akm80zu1BJUKbMLjLGHDYnrEAdm82QJ3PUutn3di8QkQc+CsWNaTksxE7MNUqhYJJpRwZCLoZ8AK2E+twD04ln2Sd0PzIcAxqCplLRmQjfN2LuGTP23GTS43htfntT8S+vFWG/3ImlH0YIvpgeQqlgdsgILZNSgPakBkQ+TQ5U+lRwzRFBS8qFSMQoaSmT9PH1NP2fNA5tp2iXLor56sm8mTTZJXvkgDjkmFTJGamROhFkRO7JA3m07qwn69l6+RxNWfOdHfID1usHlnCYJA==</latexit>

DU

D

Modello a quark



Viaggio al centro del nucleo
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Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

❓



Viaggio al centro del nucleo
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I quark sono particelle a carica frazionaria

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

❓



Viaggio al centro del nucleo

U
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D

I quark sono particelle a carica frazionaria

Quale è il valore della loro carica?

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

❓



Viaggio al centro del nucleo
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I quark sono particelle a carica frazionaria

Quale è il valore della loro carica?
(

eunu+eund = ep
eunu+eund = en

<latexit sha1_base64="js4PSi53Ti12/ubEJ96r+Xu6CCM="></latexit>

(
2eu + 1ed = ep
1eu + 2ed = en

<latexit sha1_base64="CPwLm4WQvU/CNBMri0/t1qVd/KE="></latexit>

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

❓



Viaggio al centro del nucleo

U

U
D

U D

D

I quark sono particelle a carica frazionaria

Quale è il valore della loro carica?
(

eunu+eund = ep
eunu+eund = en

<latexit sha1_base64="js4PSi53Ti12/ubEJ96r+Xu6CCM="></latexit>

(
2eu + 1ed = ep
1eu + 2ed = en

<latexit sha1_base64="CPwLm4WQvU/CNBMri0/t1qVd/KE="></latexit>

)

<latexit sha1_base64="BwttjCQqzrTbpCEpJtPXZhKYmPc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMV+wFpKJvtpl262Q27E6WU/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmFldW19o7hZ2tre2d0r7x80jco0ZQ2qhNLtiBgmuGQN5ChYO9WMJJFgrWh4M/Vbj0wbruQDjlIWJqQvecwpQSsFnXveHyDRWj11yxWv6s3gLhM/JxXIUe+Wvzo9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cU+s0nNjpW1JdGfq74kxSYwZJZHtTAgOzKI3Ff/zggzjq3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZeXSfOs6p9XL+7OK7XrPI4iHMExnIIPl1CDW6hDAygoeIZXeHPQeXHenY95a8HJZw7hD5zPH5OzkXU=</latexit>

eu = +
2

3

<latexit sha1_base64="NE24yUgghfeAToup8B6CDVkhhWk=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQlDJTK7oRim5cVrAP6JSSSe+0oZkHSUYow/yEG3/FjQtF3Aru/BvT6Sy09UDg5Jx7c2+OG3EmlWV9G4Wl5ZXVteJ6aWNza3vH3N1ryTAWFJo05KHouEQCZwE0FVMcOpEA4rsc2u74Zuq3H0BIFgb3ahJBzyfDgHmMEqWlvnnqZG8kAgYphn6M87vLCR2n+AqfOJ4gNKmmyVnaN8tWxcqAF4mdkzLK0eibX84gpLEPgaKcSNm1rUj1EiIUoxzSkhNLiPQgMoSupgHxQfaSbIMUH2llgL1Q6BMonKm/OxLiSznxXV3pEzWS895U/M/rxsq77CUsiGIFAZ0N8mKOVYinEeEBE0AVn2hCqGB6V0xHRKegdJAlHYI9/+VF0qpW7Frl/K5Wrl/ncRTRATpEx8hGF6iOblEDNRFFj+gZvaI348l4Md6Nj1lpwch79tEfGJ8/alKe9w==</latexit>

+2/3

<latexit sha1_base64="h+YTn/PkT6blbdxSvo7iO3qAZpc=">AAAB7HicbVBNSwMxEJ31s9avqkcvwSIIQt2tFT0WvXis4LaFdinZNNuGZpMlyQpl6W/w4kERr/4gb/4b03YP2vpg4PHeDDPzwoQzbVz321lZXVvf2CxsFbd3dvf2SweHTS1TRahPJJeqHWJNORPUN8xw2k4UxXHIaSsc3U391hNVmknxaMYJDWI8ECxiBBsr+eeoenHZK5XdijsDWiZeTsqQo9ErfXX7kqQxFYZwrHXHcxMTZFgZRjidFLuppgkmIzygHUsFjqkOstmxE3RqlT6KpLIlDJqpvycyHGs9jkPbGWMz1IveVPzP66QmugkyJpLUUEHmi6KUIyPR9HPUZ4oSw8eWYKKYvRWRIVaYGJtP0YbgLb68TJrVilerXD3UyvXbPI4CHMMJnIEH11CHe2iADwQYPMMrvDnCeXHenY9564qTzxzBHzifPxpGjZM=</latexit>

ed = �1/3

<latexit sha1_base64="hcubezZLMv49n303+6yreWbhWo4=">AAACDnicbVC7TsMwFHXKq5RXgZHFoqrEQkmgCBakChbGItGH1FaV49y0Vh0nsh2kKuoXsPArLAwgxMrMxt/gphmg5UqWjs+59x77uBFnStv2t5VbWl5ZXcuvFzY2t7Z3irt7TRXGkkKDhjyUbZco4ExAQzPNoR1JIIHLoeWObqZ66wGkYqG41+MIegEZCOYzSrSh+sVyN92RSPAmGPoezu4uJ3Q0wVf4GDsnZ/1iya7YaeFF4GSghLKq94tfXS+kcQBCU06U6jh2pHsJkZpRDpNCN1YQGQcygI6BggSgeklqPcFlw3jYD6U5QuOU/T2RkECpceCazoDooZrXpuR/WifW/mUvYSKKNQg6M/JjjnWIp9lgj0mgmo8NIFQy81ZMh0QSqk2CBROCM//lRdA8rTjVyvldtVS7zuLIowN0iI6Qgy5QDd2iOmogih7RM3pFb9aT9WK9Wx+z1pyVzeyjP2V9/gBs0psI</latexit>

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

❓



Viaggio al centro del nucleo

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

✅
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Viaggio al centro del nucleo

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

Massa: 938.27 MeV

<latexit sha1_base64="b4pulgupwg1AKNInBxroyKIzUiE=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrOAATqijY0JJvJIgJDZ4YITZx+ZuWsgG6z9Clut7Iytv2Hhv7ggJmr0VCfn3Jt77nFDJQ0y9mallpZXVtfS65mNza3tnexurmmCSAtoiEAFuu1yA0r60ECJCtqhBu65Clru9enMb92ANjLwL3ESQs/jI18OpeCYSP1srlqs2IUy7SKMMb49h+a0n80zu1hNUKHMLjHGHLYgrEgdm82RJwvU+9n37iAQkQc+CsWN6TgsxF7MNUqhYJrpRgZCLq75CDoJ9bkHphfPs0/pYWQ4BjQETaWicxG+b8TcM2biucmkx/HK/PZm4l9eJ8JhpRdLP4wQfDE7hFLB/JARWialAB1IDYh8lhyo9KngmiOClpQLkYhR0lIm6ePrafo/aRZsp2QfX5TytZNFM2myTw7IEXFImdTIGamTBhFkTO7JA3m07qwn69l6+RxNWYudPfID1usHkZmYIQ==</latexit>

939.56 MeV

<latexit sha1_base64="kETJIqhooafwagMTQO/rLAU12AI=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrMCCh3RxsYEEwETIGR2uOCE2Udm7hrIBmu/wlYrO2Prb1j4Ly6IiRo91ck59+aee9xQSYOMvVmphcWl5ZX0amZtfWNzK7uda5gg0gLqIlCBvnK5ASV9qKNEBVehBu65Cpru8HTqN29AGxn4lzgOoePxgS/7UnBMpG42VylU7NIRbSOMML49h8akm80zu1BJUKbMLjLGHDYnrEAdm82QJ3PUutn3di8QkQc+CsWNaTksxE7MNUqhYJJpRwZCLoZ8AK2E+twD04ln2Sd0PzIcAxqCplLRmQjfN2LuGTP23GTS43htfntT8S+vFWG/3ImlH0YIvpgeQqlgdsgILZNSgPakBkQ+TQ5U+lRwzRFBS8qFSMQoaSmT9PH1NP2fNA5tp2iXLor56sm8mTTZJXvkgDjkmFTJGamROhFkRO7JA3m07qwn69l6+RxNWfOdHfID1usHlnCYJA==</latexit>

✅
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Viaggio al centro del nucleo

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

Massa: 938.27 MeV

<latexit sha1_base64="b4pulgupwg1AKNInBxroyKIzUiE=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrOAATqijY0JJvJIgJDZ4YITZx+ZuWsgG6z9Clut7Iytv2Hhv7ggJmr0VCfn3Jt77nFDJQ0y9mallpZXVtfS65mNza3tnexurmmCSAtoiEAFuu1yA0r60ECJCtqhBu65Clru9enMb92ANjLwL3ESQs/jI18OpeCYSP1srlqs2IUy7SKMMb49h+a0n80zu1hNUKHMLjHGHLYgrEgdm82RJwvU+9n37iAQkQc+CsWN6TgsxF7MNUqhYJrpRgZCLq75CDoJ9bkHphfPs0/pYWQ4BjQETaWicxG+b8TcM2biucmkx/HK/PZm4l9eJ8JhpRdLP4wQfDE7hFLB/JARWialAB1IDYh8lhyo9KngmiOClpQLkYhR0lIm6ePrafo/aRZsp2QfX5TytZNFM2myTw7IEXFImdTIGamTBhFkTO7JA3m07qwn69l6+RxNWYudPfID1usHkZmYIQ==</latexit>

939.56 MeV

<latexit sha1_base64="kETJIqhooafwagMTQO/rLAU12AI=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrMCCh3RxsYEEwETIGR2uOCE2Udm7hrIBmu/wlYrO2Prb1j4Ly6IiRo91ck59+aee9xQSYOMvVmphcWl5ZX0amZtfWNzK7uda5gg0gLqIlCBvnK5ASV9qKNEBVehBu65Cpru8HTqN29AGxn4lzgOoePxgS/7UnBMpG42VylU7NIRbSOMML49h8akm80zu1BJUKbMLjLGHDYnrEAdm82QJ3PUutn3di8QkQc+CsWNaTksxE7MNUqhYJJpRwZCLoZ8AK2E+twD04ln2Sd0PzIcAxqCplLRmQjfN2LuGTP23GTS43htfntT8S+vFWG/3ImlH0YIvpgeQqlgdsgILZNSgPakBkQ+TQ5U+lRwzRFBS8qFSMQoaSmT9PH1NP2fNA5tp2iXLor56sm8mTTZJXvkgDjkmFTJGamROhFkRO7JA3m07qwn69l6+RxNWfOdHfID1usHlnCYJA==</latexit>

✅
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Viaggio al centro del nucleo



da dove viene  
la massa del  

protone ?
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#

da dove viene  
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di Higgs
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#

da dove viene  
la massa del  

protone ?
dal bosone  

di Higgs

ne siamo  
sicuri ??

Ah.. la particella 
di Dio

Viaggio al centro del nucleo



il meccanismo di Higgs giusti#ca la massa 
delle particelle
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il meccanismo di Higgs giusti#ca la massa 
delle particelle elementari

Viaggio al centro del nucleo



il meccanismo di Higgs giusti#ca la massa 
delle particelle elementari

particelle elementari = no struttura interna 
                                        = puntiformi

Viaggio al centro del nucleo



Viaggio al centro del nucleo
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protone
938.27 MeV
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quark up 
2.3 MeV

quark down 
4.8 MeV

protone
938.27 MeV
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quark up 
2.3 MeV

quark down 
4.8 MeV

protone
938.27 MeVDa dove viene 

allora la massa 
 del protone ?
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I quark sono trattenuti 
dentro  il protone dalla 

interazione forte
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I quark sono trattenuti 
dentro  il protone dalla 

interazione forte
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I quark sono trattenuti 
dentro  il protone dalla 

interazione forte
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I quark sono trattenuti 
dentro  il protone dalla 

interazione forte

Immaginiamola  
come una molla..
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I quark sono trattenuti 
dentro  il protone dalla 

interazione forte

Immaginiamola  
come una molla.. .. anche se è una particella 

 chiamata gluone

Viaggio al centro del nucleo

Forza  
elettromagnetica

Carica 
 elettrica

Interazione  
forte

Carica 
di colore
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Viaggio al centro del nucleo

Nuovi adroni

Proprietà del con#namento!!
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Cromodinamica Quantistica (QCD)

Viaggio al centro del nucleo

Modello di 
 Gell-Mann

QCD Teoria #sica che descrive 
l’interazione forte tra 

particelle colorate

SU(3) cQCD:

La carica di colore può assumere tre valori:
Verde



Cromodinamica Quantistica (QCD)

Viaggio al centro del nucleo

Modello di 
 Gell-Mann

QCD Teoria #sica che descrive 
l’interazione forte tra 

particelle colorate

SU(3) cQCD:

La carica di colore può assumere tre valori:
Verde

Blu



Cromodinamica Quantistica (QCD)

Viaggio al centro del nucleo

Modello di 
 Gell-Mann

QCD Teoria #sica che descrive 
l’interazione forte tra 

particelle colorate

SU(3) cQCD:

La carica di colore può assumere tre valori:
Verde

Blu

Rosso
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Il modello standard delle interazioni fondamentali

up charm top gluone

down strange bottom
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intensità

Il modello standard delle interazioni fondamentali

up charm top gluone

down strange bottom
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intensità

Il modello standard delle interazioni fondamentali

up charm top gluone

down strange bottom

1
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intensità

Il modello standard delle interazioni fondamentali

up charm top gluone

down strange bottom

bosone 
di Higgs

fotone

elettrone muone tau bosone Z

neutrino 
elettronico

bosoni Wneutrino 
muonico

neutrino 
tauonico

1

10-2 

10-5
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Piero Angela - Prima puntata del programma televisivo “QUARK”

“[…] Esplorare in modo chiaro e comprensibile il mondo della 
scienza e della ricerca nei suoi vari aspetti. 

Il titolo “QUARK” è un po’ curioso e l’abbiamo preso in prestito 
dalla fisica, dove molti studi sono in corso su ipotetiche 
particelle subnucleari, chiamate appunto “quarks”, che 
sarebbero i più piccoli mattoni della materia finora conosciuti.  

È quindi un po’ un andare dentro alle cose.”

Viaggio al centro del nucleo



Viaggio al centro del nucleo

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

d

<latexit sha1_base64="kvwsalUuunaIOduuVuYs2WObWHY=">AAAB83icdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUOZSOQhJVZ0vmzCKeeH7tZIkZUvoIWKDtHyQRT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92lfm9O1BahMENziNwfTYNxERwhqnUHo/KFct0HMty6jQjNec8Iw373LmwqW1aOSpkidao/D4chzz2IUAumdYD24rQTZhCwSUsSsNYQ8T4jE1hkNKA+aDdJA+6oCexZhjSCBQVkuYifN9ImK/13PfSSZ/hrf7tZeJf3iDGScNNRBDFCAHPDqGQkB/SXIm0AaBjoQCRZcmBioByphgiKEEZ56kYp5WU0j6+nqb/k+6ZaVfNWrtaaV4umymSI3JMTolN6qRJrkmLdAgnQO7JA3k0YuPJeDZePkcLxnLnkPyA8foBBU6R3Q==</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>



Viaggio al centro del nucleo

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

d

<latexit sha1_base64="kvwsalUuunaIOduuVuYs2WObWHY=">AAAB83icdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUOZSOQhJVZ0vmzCKeeH7tZIkZUvoIWKDtHyQRT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92lfm9O1BahMENziNwfTYNxERwhqnUHo/KFct0HMty6jQjNec8Iw373LmwqW1aOSpkidao/D4chzz2IUAumdYD24rQTZhCwSUsSsNYQ8T4jE1hkNKA+aDdJA+6oCexZhjSCBQVkuYifN9ImK/13PfSSZ/hrf7tZeJf3iDGScNNRBDFCAHPDqGQkB/SXIm0AaBjoQCRZcmBioByphgiKEEZ56kYp5WU0j6+nqb/k+6ZaVfNWrtaaV4umymSI3JMTolN6qRJrkmLdAgnQO7JA3k0YuPJeDZePkcLxnLnkPyA8foBBU6R3Q==</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

m =
E

c2

<latexit sha1_base64="sG4S/6aP36dhf/ZNSUwtou1wYMQ=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSyCp5KUil6EoggeK9gPaGvZbDft0t0k7G6UEvNTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMPC/iTGnH+bZyK6tr6xv5zcLW9s7unl3cb6owloQ2SMhD2fawopwFtKGZ5rQdSYqFx2nLG19N/dYDlYqFwZ2eRLQn8DBgPiNYG6lvFwW6QF1fYpJcpwm5r6R9u+SUnRnQMnEzUoIM9b791R2EJBY00IRjpTquE+legqVmhNO00I0VjTAZ4yHtGBpgQVUvmZ2eomOjDJAfSlOBRjP190SChVIT4ZlOgfVILXpT8T+vE2v/vJewIIo1Dch8kR9zpEM0zQENmKRE84khmEhmbkVkhE0O2qRVMCG4iy8vk2al7FbLp7fVUu0yiyMPh3AEJ+DCGdTgBurQAAKP8Ayv8GY9WS/Wu/Uxb81Z2cwB/IH1+QNOrJNn</latexit>



Viaggio al centro del nucleo

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

Charm intrinseco (?)

c

d

<latexit sha1_base64="kvwsalUuunaIOduuVuYs2WObWHY=">AAAB83icdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUOZSOQhJVZ0vmzCKeeH7tZIkZUvoIWKDtHyQRT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92lfm9O1BahMENziNwfTYNxERwhqnUHo/KFct0HMty6jQjNec8Iw373LmwqW1aOSpkidao/D4chzz2IUAumdYD24rQTZhCwSUsSsNYQ8T4jE1hkNKA+aDdJA+6oCexZhjSCBQVkuYifN9ImK/13PfSSZ/hrf7tZeJf3iDGScNNRBDFCAHPDqGQkB/SXIm0AaBjoQCRZcmBioByphgiKEEZ56kYp5WU0j6+nqb/k+6ZaVfNWrtaaV4umymSI3JMTolN6qRJrkmLdAgnQO7JA3k0YuPJeDZePkcLxnLnkPyA8foBBU6R3Q==</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>



Viaggio al centro del nucleo

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

Massa: 938.27 MeV

<latexit sha1_base64="b4pulgupwg1AKNInBxroyKIzUiE=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrOAATqijY0JJvJIgJDZ4YITZx+ZuWsgG6z9Clut7Iytv2Hhv7ggJmr0VCfn3Jt77nFDJQ0y9mallpZXVtfS65mNza3tnexurmmCSAtoiEAFuu1yA0r60ECJCtqhBu65Clru9enMb92ANjLwL3ESQs/jI18OpeCYSP1srlqs2IUy7SKMMb49h+a0n80zu1hNUKHMLjHGHLYgrEgdm82RJwvU+9n37iAQkQc+CsWN6TgsxF7MNUqhYJrpRgZCLq75CDoJ9bkHphfPs0/pYWQ4BjQETaWicxG+b8TcM2biucmkx/HK/PZm4l9eJ8JhpRdLP4wQfDE7hFLB/JARWialAB1IDYh8lhyo9KngmiOClpQLkYhR0lIm6ePrafo/aRZsp2QfX5TytZNFM2myTw7IEXFImdTIGamTBhFkTO7JA3m07qwn69l6+RxNWYudPfID1usHkZmYIQ==</latexit>

939.56 MeV

<latexit sha1_base64="kETJIqhooafwagMTQO/rLAU12AI=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrMCCh3RxsYEEwETIGR2uOCE2Udm7hrIBmu/wlYrO2Prb1j4Ly6IiRo91ck59+aee9xQSYOMvVmphcWl5ZX0amZtfWNzK7uda5gg0gLqIlCBvnK5ASV9qKNEBVehBu65Cpru8HTqN29AGxn4lzgOoePxgS/7UnBMpG42VylU7NIRbSOMML49h8akm80zu1BJUKbMLjLGHDYnrEAdm82QJ3PUutn3di8QkQc+CsWNaTksxE7MNUqhYJJpRwZCLoZ8AK2E+twD04ln2Sd0PzIcAxqCplLRmQjfN2LuGTP23GTS43htfntT8S+vFWG/3ImlH0YIvpgeQqlgdsgILZNSgPakBkQ+TQ5U+lRwzRFBS8qFSMQoaSmT9PH1NP2fNA5tp2iXLor56sm8mTTZJXvkgDjkmFTJGamROhFkRO7JA3m07qwn69l6+RxNWfOdHfID1usHlnCYJA==</latexit>

✅

U

U
D

U D

D



Viaggio al centro del nucleo

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

Massa: 938.27 MeV

<latexit sha1_base64="b4pulgupwg1AKNInBxroyKIzUiE=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrOAATqijY0JJvJIgJDZ4YITZx+ZuWsgG6z9Clut7Iytv2Hhv7ggJmr0VCfn3Jt77nFDJQ0y9mallpZXVtfS65mNza3tnexurmmCSAtoiEAFuu1yA0r60ECJCtqhBu65Clru9enMb92ANjLwL3ESQs/jI18OpeCYSP1srlqs2IUy7SKMMb49h+a0n80zu1hNUKHMLjHGHLYgrEgdm82RJwvU+9n37iAQkQc+CsWN6TgsxF7MNUqhYJrpRgZCLq75CDoJ9bkHphfPs0/pYWQ4BjQETaWicxG+b8TcM2biucmkx/HK/PZm4l9eJ8JhpRdLP4wQfDE7hFLB/JARWialAB1IDYh8lhyo9KngmiOClpQLkYhR0lIm6ePrafo/aRZsp2QfX5TytZNFM2myTw7IEXFImdTIGamTBhFkTO7JA3m07qwn69l6+RxNWYudPfID1usHkZmYIQ==</latexit>

939.56 MeV

<latexit sha1_base64="kETJIqhooafwagMTQO/rLAU12AI=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrMCCh3RxsYEEwETIGR2uOCE2Udm7hrIBmu/wlYrO2Prb1j4Ly6IiRo91ck59+aee9xQSYOMvVmphcWl5ZX0amZtfWNzK7uda5gg0gLqIlCBvnK5ASV9qKNEBVehBu65Cpru8HTqN29AGxn4lzgOoePxgS/7UnBMpG42VylU7NIRbSOMML49h8akm80zu1BJUKbMLjLGHDYnrEAdm82QJ3PUutn3di8QkQc+CsWNaTksxE7MNUqhYJJpRwZCLoZ8AK2E+twD04ln2Sd0PzIcAxqCplLRmQjfN2LuGTP23GTS43htfntT8S+vFWG/3ImlH0YIvpgeQqlgdsgILZNSgPakBkQ+TQ5U+lRwzRFBS8qFSMQoaSmT9PH1NP2fNA5tp2iXLor56sm8mTTZJXvkgDjkmFTJGamROhFkRO7JA3m07qwn69l6+RxNWfOdHfID1usHlnCYJA==</latexit>

✅
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Viaggio al centro del nucleo

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

Massa: 938.27 MeV

<latexit sha1_base64="b4pulgupwg1AKNInBxroyKIzUiE=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrOAATqijY0JJvJIgJDZ4YITZx+ZuWsgG6z9Clut7Iytv2Hhv7ggJmr0VCfn3Jt77nFDJQ0y9mallpZXVtfS65mNza3tnexurmmCSAtoiEAFuu1yA0r60ECJCtqhBu65Clru9enMb92ANjLwL3ESQs/jI18OpeCYSP1srlqs2IUy7SKMMb49h+a0n80zu1hNUKHMLjHGHLYgrEgdm82RJwvU+9n37iAQkQc+CsWN6TgsxF7MNUqhYJrpRgZCLq75CDoJ9bkHphfPs0/pYWQ4BjQETaWicxG+b8TcM2biucmkx/HK/PZm4l9eJ8JhpRdLP4wQfDE7hFLB/JARWialAB1IDYh8lhyo9KngmiOClpQLkYhR0lIm6ePrafo/aRZsp2QfX5TytZNFM2myTw7IEXFImdTIGamTBhFkTO7JA3m07qwn69l6+RxNWYudPfID1usHkZmYIQ==</latexit>

939.56 MeV

<latexit sha1_base64="kETJIqhooafwagMTQO/rLAU12AI=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrMCCh3RxsYEEwETIGR2uOCE2Udm7hrIBmu/wlYrO2Prb1j4Ly6IiRo91ck59+aee9xQSYOMvVmphcWl5ZX0amZtfWNzK7uda5gg0gLqIlCBvnK5ASV9qKNEBVehBu65Cpru8HTqN29AGxn4lzgOoePxgS/7UnBMpG42VylU7NIRbSOMML49h8akm80zu1BJUKbMLjLGHDYnrEAdm82QJ3PUutn3di8QkQc+CsWNaTksxE7MNUqhYJJpRwZCLoZ8AK2E+twD04ln2Sd0PzIcAxqCplLRmQjfN2LuGTP23GTS43htfntT8S+vFWG/3ImlH0YIvpgeQqlgdsgILZNSgPakBkQ+TQ5U+lRwzRFBS8qFSMQoaSmT9PH1NP2fNA5tp2iXLor56sm8mTTZJXvkgDjkmFTJGamROhFkRO7JA3m07qwn69l6+RxNWfOdHfID1usHlnCYJA==</latexit>

✅
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Spin: 1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>

1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>



Viaggio al centro del nucleo

Carica: +e

<latexit sha1_base64="o7GGF+NwXc4KnHQJvPTWH3vtVrQ=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoMgCMusiRhvQS8eI5oYSJYwO+nEIbMPZnqVsOQTvOrJm3j1ezz4L+6uEVS0TkVVN11dXqSkQcberMLc/MLiUnG5tLK6tr5R3txqmzDWAloiVKHueNyAkgG0UKKCTqSB+56Ca298lvnXt6CNDIMrnETg+nwUyKEUHFPp8oBCv1xhdvUkRZ0yu8YYc9iMsCp1bJajQmZo9svvvUEoYh8CFIob03VYhG7CNUqhYFrqxQYiLsZ8BN2UBtwH4yZ51Cndiw3HkEagqVQ0F+H7RsJ9Yya+l076HG/Mby8T//K6MQ7rbiKDKEYIRHYIpYL8kBFaph0AHUgNiDxLDlQGVHDNEUFLyoVIxTgtpZT28fU0/Z+0D22nZh9d1CqN01kzRbJDdsk+ccgxaZBz0iQtIsiI3JMH8mjdWU/Ws/XyOVqwZjvb5Aes1w+EIZIQ</latexit>

0

<latexit sha1_base64="WhB2ucBi/gBV+kXWe7dVkgir3hQ=">AAAB83icdVDLSgNBEJyNrxhfUY9eBoPgaZnViPEW9OIxAfOAZAmzk04cMvtgplcIS77Aq568iVc/yIP/4u66gorWqajqpqvLi5Q0yNibVVpaXlldK69XNja3tnequ3tdE8ZaQEeEKtR9jxtQMoAOSlTQjzRw31PQ82ZXmd+7A21kGNzgPALX59NATqTgmEptNqrWmH16kaJBmV1njDmsIOyUOjbLUSMFWqPq+3AcitiHAIXixgwcFqGbcI1SKFhUhrGBiIsZn8IgpQH3wbhJHnRBj2LDMaQRaCoVzUX4vpFw35i576WTPsdb89vLxL+8QYyThpvIIIoRApEdQqkgP2SElmkDQMdSAyLPkgOVARVcc0TQknIhUjFOK6mkfXw9Tf8n3RPbqdtn7XqteVk0UyYH5JAcE4eckya5Ji3SIYIAuScP5NGKrSfr2Xr5HC1Zxc4++QHr9QNyPJF8</latexit>

Massa: 938.27 MeV

<latexit sha1_base64="b4pulgupwg1AKNInBxroyKIzUiE=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrOAATqijY0JJvJIgJDZ4YITZx+ZuWsgG6z9Clut7Iytv2Hhv7ggJmr0VCfn3Jt77nFDJQ0y9mallpZXVtfS65mNza3tnexurmmCSAtoiEAFuu1yA0r60ECJCtqhBu65Clru9enMb92ANjLwL3ESQs/jI18OpeCYSP1srlqs2IUy7SKMMb49h+a0n80zu1hNUKHMLjHGHLYgrEgdm82RJwvU+9n37iAQkQc+CsWN6TgsxF7MNUqhYJrpRgZCLq75CDoJ9bkHphfPs0/pYWQ4BjQETaWicxG+b8TcM2biucmkx/HK/PZm4l9eJ8JhpRdLP4wQfDE7hFLB/JARWialAB1IDYh8lhyo9KngmiOClpQLkYhR0lIm6ePrafo/aRZsp2QfX5TytZNFM2myTw7IEXFImdTIGamTBhFkTO7JA3m07qwn69l6+RxNWYudPfID1usHkZmYIQ==</latexit>

939.56 MeV

<latexit sha1_base64="kETJIqhooafwagMTQO/rLAU12AI=">AAACBnicdVC7TgJBFJ3FF+ILsbSZSEysNrMCCh3RxsYEEwETIGR2uOCE2Udm7hrIBmu/wlYrO2Prb1j4Ly6IiRo91ck59+aee9xQSYOMvVmphcWl5ZX0amZtfWNzK7uda5gg0gLqIlCBvnK5ASV9qKNEBVehBu65Cpru8HTqN29AGxn4lzgOoePxgS/7UnBMpG42VylU7NIRbSOMML49h8akm80zu1BJUKbMLjLGHDYnrEAdm82QJ3PUutn3di8QkQc+CsWNaTksxE7MNUqhYJJpRwZCLoZ8AK2E+twD04ln2Sd0PzIcAxqCplLRmQjfN2LuGTP23GTS43htfntT8S+vFWG/3ImlH0YIvpgeQqlgdsgILZNSgPakBkQ+TQ5U+lRwzRFBS8qFSMQoaSmT9PH1NP2fNA5tp2iXLor56sm8mTTZJXvkgDjkmFTJGamROhFkRO7JA3m07qwn69l6+RxNWfOdHfID1usHlnCYJA==</latexit>

✅
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Spin: 1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>

1/2

<latexit sha1_base64="Th/QDelJCSDWS7+JefmLOfaCbPY=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtM4CRrwRvXjEKI8ENmR2aHDC7CMzvRqy4RO86smb8er3ePBfXHBN1GidKlXd6eryIiUNMvZm5RYWl5ZX8quFtfWNza3i9k7LhLEW0BShCnXH4waUDKCJEhV0Ig3c9xS0vfH5zG/fgjYyDK5xEoHr81Egh1JwTKUr56jcL5aYXTlNUaPMrjLGHJYRVqGOzeYokQyNfvG9NwhF7EOAQnFjug6L0E24RikUTAu92EDExZiPoJvSgPtg3GQedUoPYsMxpBFoKhWdi/B9I+G+MRPfSyd9jjfmtzcT//K6MQ5rbiKDKEYIxOwQSgXzQ0ZomXYAdCA1IPJZcqAyoIJrjghaUi5EKsZpKYW0j6+n6f+kVbadqn18WS3Vz7Jm8mSP7JND4pATUicXpEGaRJARuScP5NG6s56sZ+vlczRnZTu75Aes1w9VepHy</latexit>

❓



u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

d

<latexit sha1_base64="kvwsalUuunaIOduuVuYs2WObWHY=">AAAB83icdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUOZSOQhJVZ0vmzCKeeH7tZIkZUvoIWKDtHyQRT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92lfm9O1BahMENziNwfTYNxERwhqnUHo/KFct0HMty6jQjNec8Iw373LmwqW1aOSpkidao/D4chzz2IUAumdYD24rQTZhCwSUsSsNYQ8T4jE1hkNKA+aDdJA+6oCexZhjSCBQVkuYifN9ImK/13PfSSZ/hrf7tZeJf3iDGScNNRBDFCAHPDqGQkB/SXIm0AaBjoQCRZcmBioByphgiKEEZ56kYp5WU0j6+nqb/k+6ZaVfNWrtaaV4umymSI3JMTolN6qRJrkmLdAgnQO7JA3k0YuPJeDZePkcLxnLnkPyA8foBBU6R3Q==</latexit>

Viaggio al centro del nucleo

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

Modello di Gell-Mann



u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

d

<latexit sha1_base64="kvwsalUuunaIOduuVuYs2WObWHY=">AAAB83icdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUOZSOQhJVZ0vmzCKeeH7tZIkZUvoIWKDtHyQRT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92lfm9O1BahMENziNwfTYNxERwhqnUHo/KFct0HMty6jQjNec8Iw373LmwqW1aOSpkidao/D4chzz2IUAumdYD24rQTZhCwSUsSsNYQ8T4jE1hkNKA+aDdJA+6oCexZhjSCBQVkuYifN9ImK/13PfSSZ/hrf7tZeJf3iDGScNNRBDFCAHPDqGQkB/SXIm0AaBjoQCRZcmBioByphgiKEEZ56kYp5WU0j6+nqb/k+6ZaVfNWrtaaV4umymSI3JMTolN6qRJrkmLdAgnQO7JA3k0YuPJeDZePkcLxnLnkPyA8foBBU6R3Q==</latexit>

Viaggio al centro del nucleo

Modello di Gell-Mann



u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

d

<latexit sha1_base64="kvwsalUuunaIOduuVuYs2WObWHY=">AAAB83icdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUOZSOQhJVZ0vmzCKeeH7tZIkZUvoIWKDtHyQRT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92lfm9O1BahMENziNwfTYNxERwhqnUHo/KFct0HMty6jQjNec8Iw373LmwqW1aOSpkidao/D4chzz2IUAumdYD24rQTZhCwSUsSsNYQ8T4jE1hkNKA+aDdJA+6oCexZhjSCBQVkuYifN9ImK/13PfSSZ/hrf7tZeJf3iDGScNNRBDFCAHPDqGQkB/SXIm0AaBjoQCRZcmBioByphgiKEEZ56kYp5WU0j6+nqb/k+6ZaVfNWrtaaV4umymSI3JMTolN6qRJrkmLdAgnQO7JA3k0YuPJeDZePkcLxnLnkPyA8foBBU6R3Q==</latexit>

Viaggio al centro del nucleo

Modello di Gell-Mann



u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

d

<latexit sha1_base64="kvwsalUuunaIOduuVuYs2WObWHY=">AAAB83icdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUOZSOQhJVZ0vmzCKeeH7tZIkZUvoIWKDtHyQRT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92lfm9O1BahMENziNwfTYNxERwhqnUHo/KFct0HMty6jQjNec8Iw373LmwqW1aOSpkidao/D4chzz2IUAumdYD24rQTZhCwSUsSsNYQ8T4jE1hkNKA+aDdJA+6oCexZhjSCBQVkuYifN9ImK/13PfSSZ/hrf7tZeJf3iDGScNNRBDFCAHPDqGQkB/SXIm0AaBjoQCRZcmBioByphgiKEEZ56kYp5WU0j6+nqb/k+6ZaVfNWrtaaV4umymSI3JMTolN6qRJrkmLdAgnQO7JA3k0YuPJeDZePkcLxnLnkPyA8foBBU6R3Q==</latexit>

Viaggio al centro del nucleo

1

2
= �1

2
+

1

2
+

1

2

<latexit sha1_base64="5zU6fg/MDXai12Dy6x7VyOU5eho=">AAACKnicdVDJTgJBEO3BDXFDPXrpSExMjGSG4HIxIXrxiIksCRBS0xTYoWdJd40JmfAnfoJf4VVP3ojx5oc4IAcEfadX71Wlqp4bKmnItkdWaml5ZXUtvZ7Z2Nza3snu7lVNEGmBFRGoQNddMKikjxWSpLAeagTPVVhz+zdjv/aI2sjAv6dBiC0Per7sSgGUSO3sebOrQcTOMC4M+RU/nS1P+L9VO5uz8/YEfJE4U5JjU5Tb2c9mJxCRhz4JBcY0HDukVgyapFA4zDQjgyGIPvSwkVAfPDStePLfkB9FBijgIWouFZ+IODsRg2fMwHOTTg/owcx7Y/EvrxFR97IVSz+MCH0xXkRS4WSREVomwSHvSI1EML4cufS5AA1EqCUHIRIxSpLMJHk4898vkmoh7xTzZ3fFXOl6mkyaHbBDdswcdsFK7JaVWYUJ9sRe2Ct7s56td2tkffy0pqzpzD77BevrGwYlpgA=</latexit>

Modello di Gell-Mann



u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

d

<latexit sha1_base64="kvwsalUuunaIOduuVuYs2WObWHY=">AAAB83icdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUOZSOQhJVZ0vmzCKeeH7tZIkZUvoIWKDtHyQRT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92lfm9O1BahMENziNwfTYNxERwhqnUHo/KFct0HMty6jQjNec8Iw373LmwqW1aOSpkidao/D4chzz2IUAumdYD24rQTZhCwSUsSsNYQ8T4jE1hkNKA+aDdJA+6oCexZhjSCBQVkuYifN9ImK/13PfSSZ/hrf7tZeJf3iDGScNNRBDFCAHPDqGQkB/SXIm0AaBjoQCRZcmBioByphgiKEEZ56kYp5WU0j6+nqb/k+6ZaVfNWrtaaV4umymSI3JMTolN6qRJrkmLdAgnQO7JA3k0YuPJeDZePkcLxnLnkPyA8foBBU6R3Q==</latexit>

Viaggio al centro del nucleo

1
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1

2
+

1

2

<latexit sha1_base64="5zU6fg/MDXai12Dy6x7VyOU5eho=">AAACKnicdVDJTgJBEO3BDXFDPXrpSExMjGSG4HIxIXrxiIksCRBS0xTYoWdJd40JmfAnfoJf4VVP3ojx5oc4IAcEfadX71Wlqp4bKmnItkdWaml5ZXUtvZ7Z2Nza3snu7lVNEGmBFRGoQNddMKikjxWSpLAeagTPVVhz+zdjv/aI2sjAv6dBiC0Per7sSgGUSO3sebOrQcTOMC4M+RU/nS1P+L9VO5uz8/YEfJE4U5JjU5Tb2c9mJxCRhz4JBcY0HDukVgyapFA4zDQjgyGIPvSwkVAfPDStePLfkB9FBijgIWouFZ+IODsRg2fMwHOTTg/owcx7Y/EvrxFR97IVSz+MCH0xXkRS4WSREVomwSHvSI1EML4cufS5AA1EqCUHIRIxSpLMJHk4898vkmoh7xTzZ3fFXOl6mkyaHbBDdswcdsFK7JaVWYUJ9sRe2Ct7s56td2tkffy0pqzpzD77BevrGwYlpgA=</latexit>

Sarà davvero 
così semplice?

Modello di Gell-Mann



Viaggio al centro del nucleo

European Muon Collaboration (EMC, Cern 1987 )

μ

U

U D

µ"p" ! µX

<latexit sha1_base64="eWpW0yQ5Z76E5kFDpNQHp3SyhvU=">AAACEnicbZDLSgMxFIYzXmu9jbp0EyyCbsqMVHRZdOOygr1AZyyZNNOGJpMhF6UMfQY3voobF4q4deXOtzFtB9TWHwIf/zmHk/NHKaNKe96Xs7C4tLyyWlgrrm9sbm27O7sNJYzEpI4FE7IVIUUYTUhdU81IK5UE8YiRZjS4HNebd0QqKpIbPUxJyFEvoTHFSFur4x4H3NwGJkVSinuY/mAgaa+vc+YGtjpuySt7E8F58HMogVy1jvsZdAU2nCQaM6RU2/dSHWZIaooZGRUDo0iK8AD1SNtigjhRYTY5aQQPrdOFsZD2JRpO3N8TGeJKDXlkOznSfTVbG5v/1dpGx+dhRpPUaJLg6aLYMKgFHOcDu1QSrNnQAsKS2r9C3EcSYW1TLNoQ/NmT56FxUvYr5dPrSql6kcdRAPvgABwBH5yBKrgCNVAHGDyAJ/ACXp1H59l5c96nrQtOPrMH/sj5+Ab8mZ5K</latexit>

Analisi sperimentale



Viaggio al centro del nucleo

European Muon Collaboration (EMC, Cern 1987 )

μ
µ"p" ! µX

<latexit sha1_base64="eWpW0yQ5Z76E5kFDpNQHp3SyhvU=">AAACEnicbZDLSgMxFIYzXmu9jbp0EyyCbsqMVHRZdOOygr1AZyyZNNOGJpMhF6UMfQY3voobF4q4deXOtzFtB9TWHwIf/zmHk/NHKaNKe96Xs7C4tLyyWlgrrm9sbm27O7sNJYzEpI4FE7IVIUUYTUhdU81IK5UE8YiRZjS4HNebd0QqKpIbPUxJyFEvoTHFSFur4x4H3NwGJkVSinuY/mAgaa+vc+YGtjpuySt7E8F58HMogVy1jvsZdAU2nCQaM6RU2/dSHWZIaooZGRUDo0iK8AD1SNtigjhRYTY5aQQPrdOFsZD2JRpO3N8TGeJKDXlkOznSfTVbG5v/1dpGx+dhRpPUaJLg6aLYMKgFHOcDu1QSrNnQAsKS2r9C3EcSYW1TLNoQ/NmT56FxUvYr5dPrSql6kcdRAPvgABwBH5yBKrgCNVAHGDyAJ/ACXp1H59l5c96nrQtOPrMH/sj5+Ab8mZ5K</latexit>

Analisi sperimentale



Viaggio al centro del nucleo

European Muon Collaboration (EMC, Cern 1987 )

μ
µ"p" ! µX

<latexit sha1_base64="eWpW0yQ5Z76E5kFDpNQHp3SyhvU=">AAACEnicbZDLSgMxFIYzXmu9jbp0EyyCbsqMVHRZdOOygr1AZyyZNNOGJpMhF6UMfQY3voobF4q4deXOtzFtB9TWHwIf/zmHk/NHKaNKe96Xs7C4tLyyWlgrrm9sbm27O7sNJYzEpI4FE7IVIUUYTUhdU81IK5UE8YiRZjS4HNebd0QqKpIbPUxJyFEvoTHFSFur4x4H3NwGJkVSinuY/mAgaa+vc+YGtjpuySt7E8F58HMogVy1jvsZdAU2nCQaM6RU2/dSHWZIaooZGRUDo0iK8AD1SNtigjhRYTY5aQQPrdOFsZD2JRpO3N8TGeJKDXlkOznSfTVbG5v/1dpGx+dhRpPUaJLg6aLYMKgFHOcDu1QSrNnQAsKS2r9C3EcSYW1TLNoQ/NmT56FxUvYr5dPrSql6kcdRAPvgABwBH5yBKrgCNVAHGDyAJ/ACXp1H59l5c96nrQtOPrMH/sj5+Ab8mZ5K</latexit>

Misura del contributo dei quark 
allo spin del protone 

Analisi sperimentale



Viaggio al centro del nucleo

Risultato sperimentale



Viaggio al centro del nucleo
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Modello di Gell-Mann 1
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1

2

<latexit sha1_base64="5zU6fg/MDXai12Dy6x7VyOU5eho=">AAACKnicdVDJTgJBEO3BDXFDPXrpSExMjGSG4HIxIXrxiIksCRBS0xTYoWdJd40JmfAnfoJf4VVP3ojx5oc4IAcEfadX71Wlqp4bKmnItkdWaml5ZXUtvZ7Z2Nza3snu7lVNEGmBFRGoQNddMKikjxWSpLAeagTPVVhz+zdjv/aI2sjAv6dBiC0Per7sSgGUSO3sebOrQcTOMC4M+RU/nS1P+L9VO5uz8/YEfJE4U5JjU5Tb2c9mJxCRhz4JBcY0HDukVgyapFA4zDQjgyGIPvSwkVAfPDStePLfkB9FBijgIWouFZ+IODsRg2fMwHOTTg/owcx7Y/EvrxFR97IVSz+MCH0xXkRS4WSREVomwSHvSI1EML4cufS5AA1EqCUHIRIxSpLMJHk4898vkmoh7xTzZ3fFXOl6mkyaHbBDdswcdsFK7JaVWYUJ9sRe2Ct7s56td2tkffy0pqzpzD77BevrGwYlpgA=</latexit>

Risultato sperimentale



Viaggio al centro del nucleo

U
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D

Modello di Gell-Mann 1

2
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2

<latexit sha1_base64="5zU6fg/MDXai12Dy6x7VyOU5eho=">AAACKnicdVDJTgJBEO3BDXFDPXrpSExMjGSG4HIxIXrxiIksCRBS0xTYoWdJd40JmfAnfoJf4VVP3ojx5oc4IAcEfadX71Wlqp4bKmnItkdWaml5ZXUtvZ7Z2Nza3snu7lVNEGmBFRGoQNddMKikjxWSpLAeagTPVVhz+zdjv/aI2sjAv6dBiC0Per7sSgGUSO3sebOrQcTOMC4M+RU/nS1P+L9VO5uz8/YEfJE4U5JjU5Tb2c9mJxCRhz4JBcY0HDukVgyapFA4zDQjgyGIPvSwkVAfPDStePLfkB9FBijgIWouFZ+IODsRg2fMwHOTTg/owcx7Y/EvrxFR97IVSz+MCH0xXkRS4WSREVomwSHvSI1EML4cufS5AA1EqCUHIRIxSpLMJHk4898vkmoh7xTzZ3fFXOl6mkyaHbBDdswcdsFK7JaVWYUJ9sRe2Ct7s56td2tkffy0pqzpzD77BevrGwYlpgA=</latexit>

)

<latexit sha1_base64="BwttjCQqzrTbpCEpJtPXZhKYmPc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMV+wFpKJvtpl262Q27E6WU/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmFldW19o7hZ2tre2d0r7x80jco0ZQ2qhNLtiBgmuGQN5ChYO9WMJJFgrWh4M/Vbj0wbruQDjlIWJqQvecwpQSsFnXveHyDRWj11yxWv6s3gLhM/JxXIUe+Wvzo9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cU+s0nNjpW1JdGfq74kxSYwZJZHtTAgOzKI3Ff/zggzjq3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZeXSfOs6p9XL+7OK7XrPI4iHMExnIIPl1CDW6hDAygoeIZXeHPQeXHenY95a8HJZw7hD5zPH5OzkXU=</latexit>

contributo = 100%

Risultato sperimentale



Viaggio al centro del nucleo
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<latexit sha1_base64="5zU6fg/MDXai12Dy6x7VyOU5eho=">AAACKnicdVDJTgJBEO3BDXFDPXrpSExMjGSG4HIxIXrxiIksCRBS0xTYoWdJd40JmfAnfoJf4VVP3ojx5oc4IAcEfadX71Wlqp4bKmnItkdWaml5ZXUtvZ7Z2Nza3snu7lVNEGmBFRGoQNddMKikjxWSpLAeagTPVVhz+zdjv/aI2sjAv6dBiC0Per7sSgGUSO3sebOrQcTOMC4M+RU/nS1P+L9VO5uz8/YEfJE4U5JjU5Tb2c9mJxCRhz4JBcY0HDukVgyapFA4zDQjgyGIPvSwkVAfPDStePLfkB9FBijgIWouFZ+IODsRg2fMwHOTTg/owcx7Y/EvrxFR97IVSz+MCH0xXkRS4WSREVomwSHvSI1EML4cufS5AA1EqCUHIRIxSpLMJHk4898vkmoh7xTzZ3fFXOl6mkyaHbBDdswcdsFK7JaVWYUJ9sRe2Ct7s56td2tkffy0pqzpzD77BevrGwYlpgA=</latexit>

)

<latexit sha1_base64="BwttjCQqzrTbpCEpJtPXZhKYmPc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMV+wFpKJvtpl262Q27E6WU/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmFldW19o7hZ2tre2d0r7x80jco0ZQ2qhNLtiBgmuGQN5ChYO9WMJJFgrWh4M/Vbj0wbruQDjlIWJqQvecwpQSsFnXveHyDRWj11yxWv6s3gLhM/JxXIUe+Wvzo9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cU+s0nNjpW1JdGfq74kxSYwZJZHtTAgOzKI3Ff/zggzjq3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZeXSfOs6p9XL+7OK7XrPI4iHMExnIIPl1CDW6hDAygoeIZXeHPQeXHenY95a8HJZw7hD5zPH5OzkXU=</latexit>

contributo = 100%

d

<latexit sha1_base64="kvwsalUuunaIOduuVuYs2WObWHY=">AAAB83icdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUOZSOQhJVZ0vmzCKeeH7tZIkZUvoIWKDtHyQRT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92lfm9O1BahMENziNwfTYNxERwhqnUHo/KFct0HMty6jQjNec8Iw373LmwqW1aOSpkidao/D4chzz2IUAumdYD24rQTZhCwSUsSsNYQ8T4jE1hkNKA+aDdJA+6oCexZhjSCBQVkuYifN9ImK/13PfSSZ/hrf7tZeJf3iDGScNNRBDFCAHPDqGQkB/SXIm0AaBjoQCRZcmBioByphgiKEEZ56kYp5WU0j6+nqb/k+6ZaVfNWrtaaV4umymSI3JMTolN6qRJrkmLdAgnQO7JA3k0YuPJeDZePkcLxnLnkPyA8foBBU6R3Q==</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

Esperimento EMC

Risultato sperimentale
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<latexit sha1_base64="5zU6fg/MDXai12Dy6x7VyOU5eho=">AAACKnicdVDJTgJBEO3BDXFDPXrpSExMjGSG4HIxIXrxiIksCRBS0xTYoWdJd40JmfAnfoJf4VVP3ojx5oc4IAcEfadX71Wlqp4bKmnItkdWaml5ZXUtvZ7Z2Nza3snu7lVNEGmBFRGoQNddMKikjxWSpLAeagTPVVhz+zdjv/aI2sjAv6dBiC0Per7sSgGUSO3sebOrQcTOMC4M+RU/nS1P+L9VO5uz8/YEfJE4U5JjU5Tb2c9mJxCRhz4JBcY0HDukVgyapFA4zDQjgyGIPvSwkVAfPDStePLfkB9FBijgIWouFZ+IODsRg2fMwHOTTg/owcx7Y/EvrxFR97IVSz+MCH0xXkRS4WSREVomwSHvSI1EML4cufS5AA1EqCUHIRIxSpLMJHk4898vkmoh7xTzZ3fFXOl6mkyaHbBDdswcdsFK7JaVWYUJ9sRe2Ct7s56td2tkffy0pqzpzD77BevrGwYlpgA=</latexit>

)

<latexit sha1_base64="BwttjCQqzrTbpCEpJtPXZhKYmPc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMV+wFpKJvtpl262Q27E6WU/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmFldW19o7hZ2tre2d0r7x80jco0ZQ2qhNLtiBgmuGQN5ChYO9WMJJFgrWh4M/Vbj0wbruQDjlIWJqQvecwpQSsFnXveHyDRWj11yxWv6s3gLhM/JxXIUe+Wvzo9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cU+s0nNjpW1JdGfq74kxSYwZJZHtTAgOzKI3Ff/zggzjq3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZeXSfOs6p9XL+7OK7XrPI4iHMExnIIPl1CDW6hDAygoeIZXeHPQeXHenY95a8HJZw7hD5zPH5OzkXU=</latexit>

contributo = 100%

d

<latexit sha1_base64="kvwsalUuunaIOduuVuYs2WObWHY=">AAAB83icdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUOZSOQhJVZ0vmzCKeeH7tZIkZUvoIWKDtHyQRT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92lfm9O1BahMENziNwfTYNxERwhqnUHo/KFct0HMty6jQjNec8Iw373LmwqW1aOSpkidao/D4chzz2IUAumdYD24rQTZhCwSUsSsNYQ8T4jE1hkNKA+aDdJA+6oCexZhjSCBQVkuYifN9ImK/13PfSSZ/hrf7tZeJf3iDGScNNRBDFCAHPDqGQkB/SXIm0AaBjoQCRZcmBioByphgiKEEZ56kYp5WU0j6+nqb/k+6ZaVfNWrtaaV4umymSI3JMTolN6qRJrkmLdAgnQO7JA3k0YuPJeDZePkcLxnLnkPyA8foBBU6R3Q==</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

Esperimento EMC
)

<latexit sha1_base64="BwttjCQqzrTbpCEpJtPXZhKYmPc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMV+wFpKJvtpl262Q27E6WU/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmFldW19o7hZ2tre2d0r7x80jco0ZQ2qhNLtiBgmuGQN5ChYO9WMJJFgrWh4M/Vbj0wbruQDjlIWJqQvecwpQSsFnXveHyDRWj11yxWv6s3gLhM/JxXIUe+Wvzo9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cU+s0nNjpW1JdGfq74kxSYwZJZHtTAgOzKI3Ff/zggzjq3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZeXSfOs6p9XL+7OK7XrPI4iHMExnIIPl1CDW6hDAygoeIZXeHPQeXHenY95a8HJZw7hD5zPH5OzkXU=</latexit>

contributo = 30%

Risultato sperimentale
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<latexit sha1_base64="5zU6fg/MDXai12Dy6x7VyOU5eho=">AAACKnicdVDJTgJBEO3BDXFDPXrpSExMjGSG4HIxIXrxiIksCRBS0xTYoWdJd40JmfAnfoJf4VVP3ojx5oc4IAcEfadX71Wlqp4bKmnItkdWaml5ZXUtvZ7Z2Nza3snu7lVNEGmBFRGoQNddMKikjxWSpLAeagTPVVhz+zdjv/aI2sjAv6dBiC0Per7sSgGUSO3sebOrQcTOMC4M+RU/nS1P+L9VO5uz8/YEfJE4U5JjU5Tb2c9mJxCRhz4JBcY0HDukVgyapFA4zDQjgyGIPvSwkVAfPDStePLfkB9FBijgIWouFZ+IODsRg2fMwHOTTg/owcx7Y/EvrxFR97IVSz+MCH0xXkRS4WSREVomwSHvSI1EML4cufS5AA1EqCUHIRIxSpLMJHk4898vkmoh7xTzZ3fFXOl6mkyaHbBDdswcdsFK7JaVWYUJ9sRe2Ct7s56td2tkffy0pqzpzD77BevrGwYlpgA=</latexit>

)

<latexit sha1_base64="BwttjCQqzrTbpCEpJtPXZhKYmPc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMV+wFpKJvtpl262Q27E6WU/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmFldW19o7hZ2tre2d0r7x80jco0ZQ2qhNLtiBgmuGQN5ChYO9WMJJFgrWh4M/Vbj0wbruQDjlIWJqQvecwpQSsFnXveHyDRWj11yxWv6s3gLhM/JxXIUe+Wvzo9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cU+s0nNjpW1JdGfq74kxSYwZJZHtTAgOzKI3Ff/zggzjq3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZeXSfOs6p9XL+7OK7XrPI4iHMExnIIPl1CDW6hDAygoeIZXeHPQeXHenY95a8HJZw7hD5zPH5OzkXU=</latexit>

contributo = 100%

d

<latexit sha1_base64="kvwsalUuunaIOduuVuYs2WObWHY=">AAAB83icdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUOZSOQhJVZ0vmzCKeeH7tZIkZUvoIWKDtHyQRT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92lfm9O1BahMENziNwfTYNxERwhqnUHo/KFct0HMty6jQjNec8Iw373LmwqW1aOSpkidao/D4chzz2IUAumdYD24rQTZhCwSUsSsNYQ8T4jE1hkNKA+aDdJA+6oCexZhjSCBQVkuYifN9ImK/13PfSSZ/hrf7tZeJf3iDGScNNRBDFCAHPDqGQkB/SXIm0AaBjoQCRZcmBioByphgiKEEZ56kYp5WU0j6+nqb/k+6ZaVfNWrtaaV4umymSI3JMTolN6qRJrkmLdAgnQO7JA3k0YuPJeDZePkcLxnLnkPyA8foBBU6R3Q==</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

Esperimento EMC
)

<latexit sha1_base64="BwttjCQqzrTbpCEpJtPXZhKYmPc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMV+wFpKJvtpl262Q27E6WU/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmFldW19o7hZ2tre2d0r7x80jco0ZQ2qhNLtiBgmuGQN5ChYO9WMJJFgrWh4M/Vbj0wbruQDjlIWJqQvecwpQSsFnXveHyDRWj11yxWv6s3gLhM/JxXIUe+Wvzo9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cU+s0nNjpW1JdGfq74kxSYwZJZHtTAgOzKI3Ff/zggzjq3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZeXSfOs6p9XL+7OK7XrPI4iHMExnIIPl1CDW6hDAygoeIZXeHPQeXHenY95a8HJZw7hD5zPH5OzkXU=</latexit>

contributo = 30%

Risultato sperimentale
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<latexit sha1_base64="5zU6fg/MDXai12Dy6x7VyOU5eho=">AAACKnicdVDJTgJBEO3BDXFDPXrpSExMjGSG4HIxIXrxiIksCRBS0xTYoWdJd40JmfAnfoJf4VVP3ojx5oc4IAcEfadX71Wlqp4bKmnItkdWaml5ZXUtvZ7Z2Nza3snu7lVNEGmBFRGoQNddMKikjxWSpLAeagTPVVhz+zdjv/aI2sjAv6dBiC0Per7sSgGUSO3sebOrQcTOMC4M+RU/nS1P+L9VO5uz8/YEfJE4U5JjU5Tb2c9mJxCRhz4JBcY0HDukVgyapFA4zDQjgyGIPvSwkVAfPDStePLfkB9FBijgIWouFZ+IODsRg2fMwHOTTg/owcx7Y/EvrxFR97IVSz+MCH0xXkRS4WSREVomwSHvSI1EML4cufS5AA1EqCUHIRIxSpLMJHk4898vkmoh7xTzZ3fFXOl6mkyaHbBDdswcdsFK7JaVWYUJ9sRe2Ct7s56td2tkffy0pqzpzD77BevrGwYlpgA=</latexit>

)

<latexit sha1_base64="BwttjCQqzrTbpCEpJtPXZhKYmPc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMV+wFpKJvtpl262Q27E6WU/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmFldW19o7hZ2tre2d0r7x80jco0ZQ2qhNLtiBgmuGQN5ChYO9WMJJFgrWh4M/Vbj0wbruQDjlIWJqQvecwpQSsFnXveHyDRWj11yxWv6s3gLhM/JxXIUe+Wvzo9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cU+s0nNjpW1JdGfq74kxSYwZJZHtTAgOzKI3Ff/zggzjq3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZeXSfOs6p9XL+7OK7XrPI4iHMExnIIPl1CDW6hDAygoeIZXeHPQeXHenY95a8HJZw7hD5zPH5OzkXU=</latexit>

contributo = 100%

d

<latexit sha1_base64="kvwsalUuunaIOduuVuYs2WObWHY=">AAAB83icdVC7TsNAEDyHVwivACXNiQiJyrIhIXEXQUOZSOQhJVZ0vmzCKeeH7tZIkZUvoIWKDtHyQRT8C7YJEiCYajSzq50dL5JCo2W9GYWV1bX1jeJmaWt7Z3evvH/Q1WGsOHR4KEPV95gGKQLooEAJ/UgB8z0JPW92lfm9O1BahMENziNwfTYNxERwhqnUHo/KFct0HMty6jQjNec8Iw373LmwqW1aOSpkidao/D4chzz2IUAumdYD24rQTZhCwSUsSsNYQ8T4jE1hkNKA+aDdJA+6oCexZhjSCBQVkuYifN9ImK/13PfSSZ/hrf7tZeJf3iDGScNNRBDFCAHPDqGQkB/SXIm0AaBjoQCRZcmBioByphgiKEEZ56kYp5WU0j6+nqb/k+6ZaVfNWrtaaV4umymSI3JMTolN6qRJrkmLdAgnQO7JA3k0YuPJeDZePkcLxnLnkPyA8foBBU6R3Q==</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

u

<latexit sha1_base64="KoKCpFrZ/uEQtNGNb1fmRM0MzBA=">AAAB83icdVDLTgJBEJzFF+IL9ehlIjHxtNlVEPZG9OIREnkkQMjs0OCE2UdmekzIhi/wqidvxqsf5MF/cRcxUaN1qlR1p6vLj6XQ6DhvVm5ldW19I79Z2Nre2d0r7h+0dWQUhxaPZKS6PtMgRQgtFCihGytggS+h40+vMr9zB0qLKLzBWQyDgE1CMRacYSo1zbBYcmzPcxyvSjNS8c4zUnPPvQuXurazQIks0RgW3/ujiJsAQuSSad1znRgHCVMouIR5oW80xIxP2QR6KQ1ZAHqQLILO6YnRDCMag6JC0oUI3zcSFmg9C/x0MmB4q397mfiX1zM4rg0SEcYGIeTZIRQSFoc0VyJtAOhIKEBkWXKgIqScKYYISlDGeSqatJJC2sfX0/R/0j6z3bJdaZZL9ctlM3lyRI7JKXFJldTJNWmQFuEEyD15II+WsZ6sZ+vlczRnLXcOyQ9Yrx8fzZHu</latexit>

Esperimento EMC
)

<latexit sha1_base64="BwttjCQqzrTbpCEpJtPXZhKYmPc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMV+wFpKJvtpl262Q27E6WU/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmFldW19o7hZ2tre2d0r7x80jco0ZQ2qhNLtiBgmuGQN5ChYO9WMJJFgrWh4M/Vbj0wbruQDjlIWJqQvecwpQSsFnXveHyDRWj11yxWv6s3gLhM/JxXIUe+Wvzo9RbOESaSCGBP4XorhmGjkVLBJqZMZlhI6JH0WWCpJwkw4np08cU+s0nNjpW1JdGfq74kxSYwZJZHtTAgOzKI3Ff/zggzjq3DMZZohk3S+KM6Ei8qd/u/2uGYUxcgSQjW3t7p0QDShaFMq2RD8xZeXSfOs6p9XL+7OK7XrPI4iHMExnIIPl1CDW6hDAygoeIZXeHPQeXHenY95a8HJZw7hD5zPH5OzkXU=</latexit>

contributo = 30%

Risultato sperimentale

Solo il 30% dello spin 
del protone viene 

dallo spin dei quark!!



Viaggio al centro del nucleo

=

<latexit sha1_base64="NULZghUWQqgwnPkqe2W3Rk9z3bU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUL+uVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP49ljMk=</latexit>

U

U
D

Sq

<latexit sha1_base64="9i0/TB/48jGdt9W5U4Z/3CweJ8Y=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xyCOBDZkdemHC7Ow6M2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1FipXu899oolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlC/vK6XqTRZHHk7gFM7Bgyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ANuqNww==</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

La “crisi dello spin”



Viaggio al centro del nucleo

=

<latexit sha1_base64="NULZghUWQqgwnPkqe2W3Rk9z3bU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUL+uVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP49ljMk=</latexit>

U

U
D

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

Sq

<latexit sha1_base64="9i0/TB/48jGdt9W5U4Z/3CweJ8Y=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xyCOBDZkdemHC7Ow6M2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1FipXu899oolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlC/vK6XqTRZHHk7gFM7Bgyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ANuqNww==</latexit>

Sg

<latexit sha1_base64="5V4aMuVTI58Z4DBkPmG0p+Jpr68=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8dK7Qe0oWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GdzO//cS1EYl6xHHK/ZhGSoSCUbRSo9GP+uWKW3XnIKvEy0kFctT75a/eIGFZzBUySY3pem6K/oRqFEzyaamXGZ5SNqIR71qqaMyNP5mfOiVnVhmQMNG2FJK5+ntiQmNjxnFgO2OKQ7PszcT/vG6G4Y0/ESrNkCu2WBRmkmBCZn+TgdCcoRxbQpkW9lbChlRThjadkg3BW355lbQuqt5l9erhslK7zeMowgmcwjl4cA01uIc6NIFBBM/wCm+OdF6cd+dj0Vpw8plj+APn8wcnwo25</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

La “crisi dello spin”



Viaggio al centro del nucleo

=

<latexit sha1_base64="NULZghUWQqgwnPkqe2W3Rk9z3bU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUL+uVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP49ljMk=</latexit>

U

U
D

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

Sq

<latexit sha1_base64="9i0/TB/48jGdt9W5U4Z/3CweJ8Y=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xyCOBDZkdemHC7Ow6M2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1FipXu899oolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlC/vK6XqTRZHHk7gFM7Bgyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ANuqNww==</latexit>

Sg

<latexit sha1_base64="5V4aMuVTI58Z4DBkPmG0p+Jpr68=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8dK7Qe0oWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GdzO//cS1EYl6xHHK/ZhGSoSCUbRSo9GP+uWKW3XnIKvEy0kFctT75a/eIGFZzBUySY3pem6K/oRqFEzyaamXGZ5SNqIR71qqaMyNP5mfOiVnVhmQMNG2FJK5+ntiQmNjxnFgO2OKQ7PszcT/vG6G4Y0/ESrNkCu2WBRmkmBCZn+TgdCcoRxbQpkW9lbChlRThjadkg3BW355lbQuqt5l9erhslK7zeMowgmcwjl4cA01uIc6NIFBBM/wCm+OdF6cd+dj0Vpw8plj+APn8wcnwo25</latexit>

Lq

<latexit sha1_base64="s/y82qdYn+bUrlLNnGhHTJay8wM=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4komXQxsIiovmA5Ah7m0myZG/v3N0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXhALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6HrqN59QaR7JBzOO0Q/pQPI+Z9RY6f62+9gtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjbOyVymf31VK1assjjwcwTGcggcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+ACxAjbw=</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

La “crisi dello spin”

U



Lg

<latexit sha1_base64="Ck9pfvAO4QhTQ3heY+Al+YVHgt4=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0TJoY2ER0XxAcoS9zd5lyd7esTsnhJCfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpBKYdB1v53Cyura+kZxs7S1vbO7V94/aJok04w3WCIT3Q6o4VIo3kCBkrdTzWkcSN4KhjdTv/XEtRGJesRRyv2YRkqEglG00sNdL+qVK27VnYEsEy8nFchR75W/uv2EZTFXyCQ1puO5KfpjqlEwySelbmZ4StmQRrxjqaIxN/54duqEnFilT8JE21JIZurviTGNjRnFge2MKQ7MojcV//M6GYZX/lioNEOu2HxRmEmCCZn+TfpCc4ZyZAllWthbCRtQTRnadEo2BG/x5WXSPKt659WL+/NK7TqPowhHcAyn4MEl1OAW6tAABhE8wyu8OdJ5cd6dj3lrwclnDuEPnM8fHRiNsg==</latexit>

Viaggio al centro del nucleo

=

<latexit sha1_base64="NULZghUWQqgwnPkqe2W3Rk9z3bU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUL+uVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP49ljMk=</latexit>

U

U
D

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

Sq

<latexit sha1_base64="9i0/TB/48jGdt9W5U4Z/3CweJ8Y=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xyCOBDZkdemHC7Ow6M2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1FipXu899oolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlC/vK6XqTRZHHk7gFM7Bgyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ANuqNww==</latexit>

Sg

<latexit sha1_base64="5V4aMuVTI58Z4DBkPmG0p+Jpr68=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8dK7Qe0oWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GdzO//cS1EYl6xHHK/ZhGSoSCUbRSo9GP+uWKW3XnIKvEy0kFctT75a/eIGFZzBUySY3pem6K/oRqFEzyaamXGZ5SNqIR71qqaMyNP5mfOiVnVhmQMNG2FJK5+ntiQmNjxnFgO2OKQ7PszcT/vG6G4Y0/ESrNkCu2WBRmkmBCZn+TgdCcoRxbQpkW9lbChlRThjadkg3BW355lbQuqt5l9erhslK7zeMowgmcwjl4cA01uIc6NIFBBM/wCm+OdF6cd+dj0Vpw8plj+APn8wcnwo25</latexit>

Lq

<latexit sha1_base64="s/y82qdYn+bUrlLNnGhHTJay8wM=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4komXQxsIiovmA5Ah7m0myZG/v3N0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXhALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6HrqN59QaR7JBzOO0Q/pQPI+Z9RY6f62+9gtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjbOyVymf31VK1assjjwcwTGcggcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+ACxAjbw=</latexit>

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

La “crisi dello spin”

U



Lg

<latexit sha1_base64="Ck9pfvAO4QhTQ3heY+Al+YVHgt4=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0TJoY2ER0XxAcoS9zd5lyd7esTsnhJCfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpBKYdB1v53Cyura+kZxs7S1vbO7V94/aJok04w3WCIT3Q6o4VIo3kCBkrdTzWkcSN4KhjdTv/XEtRGJesRRyv2YRkqEglG00sNdL+qVK27VnYEsEy8nFchR75W/uv2EZTFXyCQ1puO5KfpjqlEwySelbmZ4StmQRrxjqaIxN/54duqEnFilT8JE21JIZurviTGNjRnFge2MKQ7MojcV//M6GYZX/lioNEOu2HxRmEmCCZn+TfpCc4ZyZAllWthbCRtQTRnadEo2BG/x5WXSPKt659WL+/NK7TqPowhHcAyn4MEl1OAW6tAABhE8wyu8OdJ5cd6dj3lrwclnDuEPnM8fHRiNsg==</latexit>

Viaggio al centro del nucleo

=

<latexit sha1_base64="NULZghUWQqgwnPkqe2W3Rk9z3bU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUL+uVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP49ljMk=</latexit>

U

U
D

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

Sq

<latexit sha1_base64="9i0/TB/48jGdt9W5U4Z/3CweJ8Y=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xyCOBDZkdemHC7Ow6M2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1FipXu899oolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlC/vK6XqTRZHHk7gFM7Bgyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ANuqNww==</latexit>

Sg

<latexit sha1_base64="5V4aMuVTI58Z4DBkPmG0p+Jpr68=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8dK7Qe0oWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GdzO//cS1EYl6xHHK/ZhGSoSCUbRSo9GP+uWKW3XnIKvEy0kFctT75a/eIGFZzBUySY3pem6K/oRqFEzyaamXGZ5SNqIR71qqaMyNP5mfOiVnVhmQMNG2FJK5+ntiQmNjxnFgO2OKQ7PszcT/vG6G4Y0/ESrNkCu2WBRmkmBCZn+TgdCcoRxbQpkW9lbChlRThjadkg3BW355lbQuqt5l9erhslK7zeMowgmcwjl4cA01uIc6NIFBBM/wCm+OdF6cd+dj0Vpw8plj+APn8wcnwo25</latexit>

Lq

<latexit sha1_base64="s/y82qdYn+bUrlLNnGhHTJay8wM=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4komXQxsIiovmA5Ah7m0myZG/v3N0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXhALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6HrqN59QaR7JBzOO0Q/pQPI+Z9RY6f62+9gtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjbOyVymf31VK1assjjwcwTGcggcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+ACxAjbw=</latexit>

Nuove idee
Contributo del momento angolare L dei quark
Contributo del gluone
Contributo di coppie qq

p

<latexit sha1_base64="sUepwrkaidH/tWPhai+hn79V2Is=">AAAB+nicdVC7TsNAEDyHVwivACXNiQiJKrJJQuIugoYySOQhJVZ0vmzCKeeH7taIyOQnaKGiQ7T8DAX/gm2CBAimGs3samfHDaXQaJpvRm5peWV1Lb9e2Njc2t4p7u51dBApDm0eyED1XKZBCh/aKFBCL1TAPFdC152ep373BpQWgX+FsxAcj018MRacYSL1Bgi3GIfzYbFklm3bNO06TUnNrqSkYVXsU4taZTNDiSzQGhbfB6OARx74yCXTum+ZIToxUyi4hHlhEGkIGZ+yCfQT6jMPtBNneef0KNIMAxqCokLSTITvGzHztJ55bjLpMbzWv71U/MvrRzhuOLHwwwjB5+khFBKyQ5orkRQBdCQUILI0OVDhU84UQwQlKOM8EaOkmULSx9fT9H/SOSlb1XLtslpqni2ayZMDckiOiUXqpEkuSIu0CSeS3JMH8mjcGU/Gs/HyOZozFjv75AeM1w/6zpVI</latexit>

La “crisi dello spin”

U



Lg

<latexit sha1_base64="Ck9pfvAO4QhTQ3heY+Al+YVHgt4=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0TJoY2ER0XxAcoS9zd5lyd7esTsnhJCfYGOhiK2/yM5/4ya5QhMfDDzem2FmXpBKYdB1v53Cyura+kZxs7S1vbO7V94/aJok04w3WCIT3Q6o4VIo3kCBkrdTzWkcSN4KhjdTv/XEtRGJesRRyv2YRkqEglG00sNdL+qVK27VnYEsEy8nFchR75W/uv2EZTFXyCQ1puO5KfpjqlEwySelbmZ4StmQRrxjqaIxN/54duqEnFilT8JE21JIZurviTGNjRnFge2MKQ7MojcV//M6GYZX/lioNEOu2HxRmEmCCZn+TfpCc4ZyZAllWthbCRtQTRnadEo2BG/x5WXSPKt659WL+/NK7TqPowhHcAyn4MEl1OAW6tAABhE8wyu8OdJ5cd6dj3lrwclnDuEPnM8fHRiNsg==</latexit>

Viaggio al centro del nucleo

=

<latexit sha1_base64="NULZghUWQqgwnPkqe2W3Rk9z3bU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRC9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZF2auUL+uVUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP49ljMk=</latexit>

U
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D

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

+

<latexit sha1_base64="3DnS3vImeIO9jz1IyYjxDR65oEU=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXInoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5XyVb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3QdjLc=</latexit>

Sq

<latexit sha1_base64="9i0/TB/48jGdt9W5U4Z/3CweJ8Y=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNRo9ELx4xyCOBDZkdemHC7Ow6M2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1FipXu899oolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmRdmrlC/vK6XqTRZHHk7gFM7Bgyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ANuqNww==</latexit>

Sg

<latexit sha1_base64="5V4aMuVTI58Z4DBkPmG0p+Jpr68=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8dK7Qe0oWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GdzO//cS1EYl6xHHK/ZhGSoSCUbRSo9GP+uWKW3XnIKvEy0kFctT75a/eIGFZzBUySY3pem6K/oRqFEzyaamXGZ5SNqIR71qqaMyNP5mfOiVnVhmQMNG2FJK5+ntiQmNjxnFgO2OKQ7PszcT/vG6G4Y0/ESrNkCu2WBRmkmBCZn+TgdCcoRxbQpkW9lbChlRThjadkg3BW355lbQuqt5l9erhslK7zeMowgmcwjl4cA01uIc6NIFBBM/wCm+OdF6cd+dj0Vpw8plj+APn8wcnwo25</latexit>

Lq
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Alcuni risultati recenti

Figure 2: The density distribution ⇢a
p"

of an unpolarized quark with flavor a in a proton polarized along the +y direction and moving towards the

reader, as a function of (kx, ky) at Q2 = 4 GeV2. Left panels for the up quark, right panels for the down quark. Upper panels for results at x = 0.1,
lower panels at x = 0.01. For each panel, lower ancillary plots represent the 68% uncertainty band of the distribution at ky = 0 (where the e↵ect
of the distortion due to the Sivers function is maximal) while left ancillary plots at kx = 0 (where the distribution is the same as for an unpolarized
proton). Results in the contour plots and the solid lines in the projections correspond to replica 105.

towards the reader and is polarized along the +y direction. Since the up Sivers function is negative, the induced
distortion is positive along the +x direction for the up quark (left panels), and opposite for the down quark (right
panels).

At x = 0.1 the distortion due to the Sivers e↵ect is evident, since we are close to the maximum value of the
function shown in Fig. 1. The distortion is opposite for up and down quarks, reflecting the opposite sign of the
Sivers function. It is more pronounced for down quarks, because the Sivers function is larger and at the same time
the unpolarized TMD is smaller. At lower values of x, the distortion disappears. These plots suggest that a virtual
photon hitting a transversely polarized proton e↵ectively “sees” more up quarks to its right and more down quarks
to its left in momentum space. The peak positions are approximately (kx)max ⇡ 0.1 GeV for up quarks and �0.15
GeV for down quarks. To have a feeling of the order of magnitude of this distortion, we can estimate the expression
eq/(kx)max ⇡ 2⇥10�34C⇥m ⇡ 0.6⇥10�4 debye, which is about 3⇥10�5 times the electric dipole of a water molecule.

The existence of this distortion requires two ingredients. First of all, the wavefunction describing quarks inside the
proton must have a component with nonvanishing angular momentum. Secondly, e↵ects due to final state interactions
should be present [37], which in Feynman gauge can be described as the exchange of Coulomb gluons between the
quark and the rest of the proton [38]. In simplified models [39], it is possible to separate these two ingredients and
obtain an estimate of the angular momentum carried by each quark [40]. It turns out that up quarks give almost
50% contribution to the proton’s spin, while all other quarks and antiquarks give less than 10% [14]. We will leave
this model-dependent study to a future publication. A model-independent estimate of quark angular momentum
requires the determination of parton distributions that depend simultaneously on momentum and position [41, 42].
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