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color confinement

Map of the internal 
structure of hadrons
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Parton Distribution 
Functions (PDFs)
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Functions (FFs)



Parton Distribution Functions (PDFs)
1D maps

Collinear framework

The only nonzero component of the 
quark momentum is the one in the same 
direction of the parent hadron

x : fraction of longitudinal momentum of the parent hadron carried by the internal quark
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Transverse-Momentum-Dependent PDFs (TMDs)
3D maps

Non-collinear framework

The quark momentum is characterised 
by an intrinsic component transverse to 
the parent hadron momentum

~kT = intrinsic (non-perturbative) transverse momentum of the quark
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g1

<latexit sha1_base64="b/7Sht49yzeQ2ThzKVcuouZsHeM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3TpZhN2N0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAqujet+O4W19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3n1BpnshHM07Rj2kkecgZNVZ6iPpev1xxq+4cZJV4OalAjka//NUbJCyLURomqNZdz02NP6HKcCZwWuplGlPKRjTCrqWSxqj9yfzUKTmzyoCEibIlDZmrvycmNNZ6HAe2M6ZmqJe9mfif181MeO1PuEwzg5ItFoWZICYhs7/JgCtkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6tenlfq9Rv8jiKcAKncA4eXEEd7qABTWAQwTO8wpsjnBfn3flYtBacfOYY/sD5/AH0U42X</latexit>

h1

<latexit sha1_base64="PhPhUBmZf4mysfrvPFsxlILUh3c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOp7/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVa9WvbyvVeo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AH12Y2Y</latexit>

Mulders-Tangerman, NPB 461 (1996) 
Boer-Mulders, PRD 57 (1998)8
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Transverse plane

�kT

k

<latexit sha1_base64="ZF80L+LQwuTY7T259ECZL2kH4Kk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5rhfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6Lq1aqXzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f1R2M9w==</latexit>
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<latexit sha1_base64="ke71FYNDdn/Emo9JVXVz0fQcrkY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh7Dv9csVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqlerXt7XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gDyzY2W</latexit>

g1

<latexit sha1_base64="b/7Sht49yzeQ2ThzKVcuouZsHeM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3TpZhN2N0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAqujet+O4W19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3n1BpnshHM07Rj2kkecgZNVZ6iPpev1xxq+4cZJV4OalAjka//NUbJCyLURomqNZdz02NP6HKcCZwWuplGlPKRjTCrqWSxqj9yfzUKTmzyoCEibIlDZmrvycmNNZ6HAe2M6ZmqJe9mfif181MeO1PuEwzg5ItFoWZICYhs7/JgCtkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6tenlfq9Rv8jiKcAKncA4eXEEd7qABTWAQwTO8wpsjnBfn3flYtBacfOYY/sD5/AH0U42X</latexit>

h1

<latexit sha1_base64="PhPhUBmZf4mysfrvPFsxlILUh3c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOp7/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVa9WvbyvVeo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AH12Y2Y</latexit>

h?
1T

<latexit sha1_base64="lFkUIWQC3qpZAaalgpK2i5ai2JE="></latexit>

h?
1L

<latexit sha1_base64="FW985L6aFi8KIPR38rPidkhSdPI=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4Kkmptt0V3bhwUcE+oB1LJk3b0ExmTDKFMsx3uHGhiFs/xp1/Y6atoKIHLhzOuZd77/FCwbVB6MPJrKyurW9kN3Nb2zu7e/n9g5YOIkVZkwYiUB2PaCa4ZE3DjWCdUDHie4K1vcll6renTGkeyFszC5nrk5HkQ06JsZI77sf4OrmLe15gkn6+gIoIIYwxTAmunCNLarVqCVchTi2LAlii0c+/9wYBjXwmDRVE6y5GoXFjogyngiW5XqRZSOiEjFjXUkl8pt14fnQCT6wygMNA2ZIGztXvEzHxtZ75nu30iRnr314q/uV1IzOsujGXYWSYpItFw0hAE8A0ATjgilEjZpYQqri9FdIxUYQam1POhvD1KfyftEpFXC6e3ZQL9YtlHFlwBI7BKcCgAurgCjRAE1BwDx7AE3h2ps6j8+K8LlozznLmEPyA8/YJOseSbQ==</latexit>

g1T

<latexit sha1_base64="SuKDYjDmfywiQF4IUy1jeYg+jfc=">AAACGHicdVBLSwMxGMzWV62vVY9egkXwIHVTqm1vRS8eK/QF22XJpmkbmn2QZIWy7M/w4l/x4kERr735b8z2ASo6EBhm5ku+jBdxJpVlfRq5tfWNza38dmFnd2//wDw86sgwFoS2SchD0fOwpJwFtK2Y4rQXCYp9j9OuN7nN/O4DFZKFQUtNI+r4eBSwISNYack1L5P+/BJbjDwnsUqWZSGELjKCqteWJvV6rYxq6chNUCtNXbO4CsFVCK5CEGWWRhEs0XTNWX8QktingSIcS2kjK1JOgoVihNO00I8ljTCZ4BG1NQ2wT6WTzHdK4ZlWBnAYCn0CBefq94kE+1JOfU8nfazG8reXiX95dqyGNSdhQRQrGpDFQ8OYQxXCrCU4YIISxaeaYCKY3hWSMRaYKN1lQZew+in8n3TKJVQpXd1Xio2bZR15cAJOwTlAoAoa4A40QRsQ8AiewSt4M56MF+Pd+FhEc8Zy5hj8gDH7AqMinGg=</latexit>

f?
1T

<latexit sha1_base64="Y4wn2mnjlimBp2kKU5zQzSSo3Hs=">AAACHXicbVA7T8MwGHR4lvIKMLJEVEgMqIpDaMtWwcJYpL6kNlSO67RWnYdsB6mK8kdY+CssDCDEwIL4NzhtBmg5ydLp7j7787kRo0Ka5re2srq2vrFZ2Cpu7+zu7esHh20RxhyTFg5ZyLsuEoTRgLQklYx0I06Q7zLScSc3md95IFzQMGjKaUQcH40C6lGMpJIGup30Z5f0+Mh1ErN8VatYduXcLJtmFVowI1bVvrBTb5DAZnrfd0OZDvRSFshgLBOYkxLI0Rjon/1hiGOfBBIzJEQPmpF0EsQlxYykxX4sSITwBI1IT9EA+UQ4yWyx1DhVytDwQq5OII2Z+nsiQb4QU99VSR/JsVj0MvE/rxdLr+YkNIhiSQI8f8iLmSFDI6vKGFJOsGRTRRDmVO1q4DHiCEtVaFGVABe/vEzaVhna5cs7u1S/zusogGNwAs4ABFVQB7egAVoAg0fwDF7Bm/akvWjv2sc8uqLlM0fgD7SvH3Lvnm4=</latexit>

h?
1

<latexit sha1_base64="265I+FR3Hbc2jya0zu/9JcUi5hk="></latexit>

Mulders-Tangerman, NPB 461 (1996) 
Boer-Mulders, PRD 57 (1998)8

↑

k+ = xP+

Transverse plane

�kT

k

<latexit sha1_base64="ZF80L+LQwuTY7T259ECZL2kH4Kk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5rhfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6Lq1aqXzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f1R2M9w==</latexit>
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f1

<latexit sha1_base64="ke71FYNDdn/Emo9JVXVz0fQcrkY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh7Dv9csVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqlerXt7XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gDyzY2W</latexit>

g1

<latexit sha1_base64="b/7Sht49yzeQ2ThzKVcuouZsHeM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3TpZhN2N0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAqujet+O4W19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3n1BpnshHM07Rj2kkecgZNVZ6iPpev1xxq+4cZJV4OalAjka//NUbJCyLURomqNZdz02NP6HKcCZwWuplGlPKRjTCrqWSxqj9yfzUKTmzyoCEibIlDZmrvycmNNZ6HAe2M6ZmqJe9mfif181MeO1PuEwzg5ItFoWZICYhs7/JgCtkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6tenlfq9Rv8jiKcAKncA4eXEEd7qABTWAQwTO8wpsjnBfn3flYtBacfOYY/sD5/AH0U42X</latexit>

h1

<latexit sha1_base64="PhPhUBmZf4mysfrvPFsxlILUh3c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOp7/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVa9WvbyvVeo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AH12Y2Y</latexit>

h?
1T

<latexit sha1_base64="lFkUIWQC3qpZAaalgpK2i5ai2JE="></latexit>

h?
1L

<latexit sha1_base64="FW985L6aFi8KIPR38rPidkhSdPI=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4Kkmptt0V3bhwUcE+oB1LJk3b0ExmTDKFMsx3uHGhiFs/xp1/Y6atoKIHLhzOuZd77/FCwbVB6MPJrKyurW9kN3Nb2zu7e/n9g5YOIkVZkwYiUB2PaCa4ZE3DjWCdUDHie4K1vcll6renTGkeyFszC5nrk5HkQ06JsZI77sf4OrmLe15gkn6+gIoIIYwxTAmunCNLarVqCVchTi2LAlii0c+/9wYBjXwmDRVE6y5GoXFjogyngiW5XqRZSOiEjFjXUkl8pt14fnQCT6wygMNA2ZIGztXvEzHxtZ75nu30iRnr314q/uV1IzOsujGXYWSYpItFw0hAE8A0ATjgilEjZpYQqri9FdIxUYQam1POhvD1KfyftEpFXC6e3ZQL9YtlHFlwBI7BKcCgAurgCjRAE1BwDx7AE3h2ps6j8+K8LlozznLmEPyA8/YJOseSbQ==</latexit>

g1T

<latexit sha1_base64="SuKDYjDmfywiQF4IUy1jeYg+jfc=">AAACGHicdVBLSwMxGMzWV62vVY9egkXwIHVTqm1vRS8eK/QF22XJpmkbmn2QZIWy7M/w4l/x4kERr735b8z2ASo6EBhm5ku+jBdxJpVlfRq5tfWNza38dmFnd2//wDw86sgwFoS2SchD0fOwpJwFtK2Y4rQXCYp9j9OuN7nN/O4DFZKFQUtNI+r4eBSwISNYack1L5P+/BJbjDwnsUqWZSGELjKCqteWJvV6rYxq6chNUCtNXbO4CsFVCK5CEGWWRhEs0XTNWX8QktingSIcS2kjK1JOgoVihNO00I8ljTCZ4BG1NQ2wT6WTzHdK4ZlWBnAYCn0CBefq94kE+1JOfU8nfazG8reXiX95dqyGNSdhQRQrGpDFQ8OYQxXCrCU4YIISxaeaYCKY3hWSMRaYKN1lQZew+in8n3TKJVQpXd1Xio2bZR15cAJOwTlAoAoa4A40QRsQ8AiewSt4M56MF+Pd+FhEc8Zy5hj8gDH7AqMinGg=</latexit>

f?
1T

<latexit sha1_base64="Y4wn2mnjlimBp2kKU5zQzSSo3Hs=">AAACHXicbVA7T8MwGHR4lvIKMLJEVEgMqIpDaMtWwcJYpL6kNlSO67RWnYdsB6mK8kdY+CssDCDEwIL4NzhtBmg5ydLp7j7787kRo0Ka5re2srq2vrFZ2Cpu7+zu7esHh20RxhyTFg5ZyLsuEoTRgLQklYx0I06Q7zLScSc3md95IFzQMGjKaUQcH40C6lGMpJIGup30Z5f0+Mh1ErN8VatYduXcLJtmFVowI1bVvrBTb5DAZnrfd0OZDvRSFshgLBOYkxLI0Rjon/1hiGOfBBIzJEQPmpF0EsQlxYykxX4sSITwBI1IT9EA+UQ4yWyx1DhVytDwQq5OII2Z+nsiQb4QU99VSR/JsVj0MvE/rxdLr+YkNIhiSQI8f8iLmSFDI6vKGFJOsGRTRRDmVO1q4DHiCEtVaFGVABe/vEzaVhna5cs7u1S/zusogGNwAs4ABFVQB7egAVoAg0fwDF7Bm/akvWjv2sc8uqLlM0fgD7SvH3Lvnm4=</latexit>

h?
1

<latexit sha1_base64="265I+FR3Hbc2jya0zu/9JcUi5hk="></latexit>

Mulders-Tangerman, NPB 461 (1996) 
Boer-Mulders, PRD 57 (1998)8

↑

k+ = xP+

Transverse plane

�kT

k

<latexit sha1_base64="ZF80L+LQwuTY7T259ECZL2kH4Kk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5rhfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6Lq1aqXzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f1R2M9w==</latexit>

Time-reversal odd

Time-reversal even
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<latexit sha1_base64="ke71FYNDdn/Emo9JVXVz0fQcrkY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh7Dv9csVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqlerXt7XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gDyzY2W</latexit>

g1

<latexit sha1_base64="b/7Sht49yzeQ2ThzKVcuouZsHeM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3TpZhN2N0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAqujet+O4W19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCahGwSU2DTcCO6lCGgcC28Hodua3n1BpnshHM07Rj2kkecgZNVZ6iPpev1xxq+4cZJV4OalAjka//NUbJCyLURomqNZdz02NP6HKcCZwWuplGlPKRjTCrqWSxqj9yfzUKTmzyoCEibIlDZmrvycmNNZ6HAe2M6ZmqJe9mfif181MeO1PuEwzg5ItFoWZICYhs7/JgCtkRowtoUxxeythQ6ooMzadkg3BW355lbQuql6tenlfq9Rv8jiKcAKncA4eXEEd7qABTWAQwTO8wpsjnBfn3flYtBacfOYY/sD5/AH0U42X</latexit>

h1

<latexit sha1_base64="PhPhUBmZf4mysfrvPFsxlILUh3c=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOp7/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVa9WvbyvVeo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AH12Y2Y</latexit>

h?
1T

<latexit sha1_base64="lFkUIWQC3qpZAaalgpK2i5ai2JE="></latexit>

h?
1L

<latexit sha1_base64="FW985L6aFi8KIPR38rPidkhSdPI=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4Kkmptt0V3bhwUcE+oB1LJk3b0ExmTDKFMsx3uHGhiFs/xp1/Y6atoKIHLhzOuZd77/FCwbVB6MPJrKyurW9kN3Nb2zu7e/n9g5YOIkVZkwYiUB2PaCa4ZE3DjWCdUDHie4K1vcll6renTGkeyFszC5nrk5HkQ06JsZI77sf4OrmLe15gkn6+gIoIIYwxTAmunCNLarVqCVchTi2LAlii0c+/9wYBjXwmDRVE6y5GoXFjogyngiW5XqRZSOiEjFjXUkl8pt14fnQCT6wygMNA2ZIGztXvEzHxtZ75nu30iRnr314q/uV1IzOsujGXYWSYpItFw0hAE8A0ATjgilEjZpYQqri9FdIxUYQam1POhvD1KfyftEpFXC6e3ZQL9YtlHFlwBI7BKcCgAurgCjRAE1BwDx7AE3h2ps6j8+K8LlozznLmEPyA8/YJOseSbQ==</latexit>

g1T

<latexit sha1_base64="SuKDYjDmfywiQF4IUy1jeYg+jfc=">AAACGHicdVBLSwMxGMzWV62vVY9egkXwIHVTqm1vRS8eK/QF22XJpmkbmn2QZIWy7M/w4l/x4kERr735b8z2ASo6EBhm5ku+jBdxJpVlfRq5tfWNza38dmFnd2//wDw86sgwFoS2SchD0fOwpJwFtK2Y4rQXCYp9j9OuN7nN/O4DFZKFQUtNI+r4eBSwISNYack1L5P+/BJbjDwnsUqWZSGELjKCqteWJvV6rYxq6chNUCtNXbO4CsFVCK5CEGWWRhEs0XTNWX8QktingSIcS2kjK1JOgoVihNO00I8ljTCZ4BG1NQ2wT6WTzHdK4ZlWBnAYCn0CBefq94kE+1JOfU8nfazG8reXiX95dqyGNSdhQRQrGpDFQ8OYQxXCrCU4YIISxaeaYCKY3hWSMRaYKN1lQZew+in8n3TKJVQpXd1Xio2bZR15cAJOwTlAoAoa4A40QRsQ8AiewSt4M56MF+Pd+FhEc8Zy5hj8gDH7AqMinGg=</latexit>

f?
1T

<latexit sha1_base64="Y4wn2mnjlimBp2kKU5zQzSSo3Hs=">AAACHXicbVA7T8MwGHR4lvIKMLJEVEgMqIpDaMtWwcJYpL6kNlSO67RWnYdsB6mK8kdY+CssDCDEwIL4NzhtBmg5ydLp7j7787kRo0Ka5re2srq2vrFZ2Cpu7+zu7esHh20RxhyTFg5ZyLsuEoTRgLQklYx0I06Q7zLScSc3md95IFzQMGjKaUQcH40C6lGMpJIGup30Z5f0+Mh1ErN8VatYduXcLJtmFVowI1bVvrBTb5DAZnrfd0OZDvRSFshgLBOYkxLI0Rjon/1hiGOfBBIzJEQPmpF0EsQlxYykxX4sSITwBI1IT9EA+UQ4yWyx1DhVytDwQq5OII2Z+nsiQb4QU99VSR/JsVj0MvE/rxdLr+YkNIhiSQI8f8iLmSFDI6vKGFJOsGRTRRDmVO1q4DHiCEtVaFGVABe/vEzaVhna5cs7u1S/zusogGNwAs4ABFVQB7egAVoAg0fwDF7Bm/akvWjv2sc8uqLlM0fgD7SvH3Lvnm4=</latexit>

h?
1

<latexit sha1_base64="265I+FR3Hbc2jya0zu/9JcUi5hk="></latexit>

Mulders-Tangerman, NPB 461 (1996) 
Boer-Mulders, PRD 57 (1998)8

.

↑

k+ = xP+

Transverse plane

�kT

k

<latexit sha1_base64="ZF80L+LQwuTY7T259ECZL2kH4Kk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5rhfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6Lq1aqXzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f1R2M9w==</latexit>

Time-reversal odd

Time-reversal even



TMD Factorization

If Q2 � M2

<latexit sha1_base64="o8hcn1BNr2YBLfShWxYCNILaGls=">AAAB/3icbVDLSgNBEJz1GeNrVfDiZTAInsJuiOgx6EUPQgLmAdkkzE5mN0NmH8z0imHNwV/x4kERr/6GN//GSbIHTSxoKKq66e5yY8EVWNa3sbS8srq2ntvIb25t7+yae/sNFSWSsjqNRCRbLlFM8JDVgYNgrVgyEriCNd3h1cRv3jOpeBTewShmnYD4Ifc4JaClnnnoAHuA9MbDY1zrlrDj+/i2W+qZBatoTYEXiZ2RAspQ7ZlfTj+iScBCoIIo1batGDopkcCpYOO8kygWEzokPmtrGpKAqU46vX+MT7TSx14kdYWAp+rviZQESo0CV3cGBAZq3puI/3ntBLyLTsrDOAEW0tkiLxEYIjwJA/e5ZBTESBNCJde3YjogklDQkeV1CPb8y4ukUSra5eJZrVyoXGZx5NAROkanyEbnqIKuURXVEUWP6Bm9ojfjyXgx3o2PWeuSkc0coD8wPn8A7BaUvw==</latexit>

Elementary cross section

Semi-Inclusive Deep Inelastic Scattering (SIDIS)

9

lepton

photon (q)

parton

d�̂(Q)

<latexit sha1_base64="BY/PTfvLwZiPcRsS6xvUXDsPggs=">AAAB+3icbVDLSsNAFJ3UV62vWJduBotQNyWRii6Lbly2YB/QhDKZTNqhM5MwMxFLyK+4caGIW3/EnX/jtM1CWw9cOJxzL/feEySMKu0431ZpY3Nre6e8W9nbPzg8so+rPRWnEpMujlksBwFShFFBuppqRgaJJIgHjPSD6d3c7z8SqWgsHvQsIT5HY0EjipE20siuht4E6cxTdMxRDuudCziya07DWQCuE7cgNVCgPbK/vDDGKSdCY4aUGrpOov0MSU0xI3nFSxVJEJ6iMRkaKhAnys8Wt+fw3CghjGJpSmi4UH9PZIgrNeOB6eRIT9SqNxf/84apjm78jIok1UTg5aIoZVDHcB4EDKkkWLOZIQhLam6FeIIkwtrEVTEhuKsvr5PeZcNtNq46zVrrtoijDE7BGagDF1yDFrgHbdAFGDyBZ/AK3qzcerHerY9la8kqZk7AH1ifP9s9k6s=</latexit>

d� ⇠ perturbative⌦ nonperturbative

<latexit sha1_base64="2GAl4owVSpBKaG0FBVzdyjYqg2c=">AAACKXicbVDLSgNBEJz1bXxFPXoZDIKnsCuKHoNePCoYDWRDmJ104uA8lpleMSz5HS/+ihcFRb36I07iHkxiwzBFVTXdXUkqhcMw/AxmZufmFxaXlksrq2vrG+XNrWtnMsuhzo00tpEwB1JoqKNACY3UAlOJhJvk7myo39yDdcLoK+yn0FKsp0VXcIaeapdrHRo70VNs+CkaIzxgnoLFzCbecg8DGhsUClyhaaPH5Ha5ElbDUdFpEBWgQoq6aJdf447hmQKNXDLnmlGYYitnFgWXMCjFmYOU8TvWg6aHmvnZrXx06YDueaZDu8b6p5GO2L8dOVPO9VXinYrhrZvUhuR/WjPD7kkrFzrNEDT/HdTNJEVDh7HRjrDAUfY9YNwKvyvlt8wyjj7ckg8hmjx5GlwfVKPD6tHlYaV2WsSxRHbILtknETkmNXJOLkidcPJInskbeQ+egpfgI/j6tc4ERc82Gavg+wfkdqjt</latexit>



If Q2 � M2

<latexit sha1_base64="o8hcn1BNr2YBLfShWxYCNILaGls=">AAAB/3icbVDLSgNBEJz1GeNrVfDiZTAInsJuiOgx6EUPQgLmAdkkzE5mN0NmH8z0imHNwV/x4kERr/6GN//GSbIHTSxoKKq66e5yY8EVWNa3sbS8srq2ntvIb25t7+yae/sNFSWSsjqNRCRbLlFM8JDVgYNgrVgyEriCNd3h1cRv3jOpeBTewShmnYD4Ifc4JaClnnnoAHuA9MbDY1zrlrDj+/i2W+qZBatoTYEXiZ2RAspQ7ZlfTj+iScBCoIIo1batGDopkcCpYOO8kygWEzokPmtrGpKAqU46vX+MT7TSx14kdYWAp+rviZQESo0CV3cGBAZq3puI/3ntBLyLTsrDOAEW0tkiLxEYIjwJA/e5ZBTESBNCJde3YjogklDQkeV1CPb8y4ukUSra5eJZrVyoXGZx5NAROkanyEbnqIKuURXVEUWP6Bm9ojfjyXgx3o2PWeuSkc0coD8wPn8A7BaUvw==</latexit>

and Q2 � P 2
hT

<latexit sha1_base64="UPE9PWbjOzRkxDN4GgVZ6EUn0LY=">AAACBnicbVDLSgNBEJyNrxhfUY8iDAbBU9gNET0GvXhMIC/IbpbZySQZMju7zPSKYcnJi7/ixYMiXv0Gb/6Nk8dBEwsaiqpuuruCWHANtv1tZdbWNza3stu5nd29/YP84VFTR4mirEEjEal2QDQTXLIGcBCsHStGwkCwVjC6nfqte6Y0j2QdxjHzQjKQvM8pASP5+VMX2AOkRPYm2MW1bgm7gwGu+umwPumW/HzBLtoz4FXiLEgBLVD1819uL6JJyCRQQbTuOHYMXkoUcCrYJOcmmsWEjsiAdQyVJGTaS2dvTPC5UXq4HylTEvBM/T2RklDrcRiYzpDAUC97U/E/r5NA/9pLuYwTYJLOF/UTgSHC00xwjytGQYwNIVRxcyumQ6IIBZNczoTgLL+8SpqlolMuXtbKhcrNIo4sOkFn6AI56ApV0B2qogai6BE9o1f0Zj1ZL9a79TFvzViLmWP0B9bnD69Nl/s=</latexit>

d� ⇠ perturbative⌦ nonperturbative

<latexit sha1_base64="2GAl4owVSpBKaG0FBVzdyjYqg2c=">AAACKXicbVDLSgNBEJz1bXxFPXoZDIKnsCuKHoNePCoYDWRDmJ104uA8lpleMSz5HS/+ihcFRb36I07iHkxiwzBFVTXdXUkqhcMw/AxmZufmFxaXlksrq2vrG+XNrWtnMsuhzo00tpEwB1JoqKNACY3UAlOJhJvk7myo39yDdcLoK+yn0FKsp0VXcIaeapdrHRo70VNs+CkaIzxgnoLFzCbecg8DGhsUClyhaaPH5Ha5ElbDUdFpEBWgQoq6aJdf447hmQKNXDLnmlGYYitnFgWXMCjFmYOU8TvWg6aHmvnZrXx06YDueaZDu8b6p5GO2L8dOVPO9VXinYrhrZvUhuR/WjPD7kkrFzrNEDT/HdTNJEVDh7HRjrDAUfY9YNwKvyvlt8wyjj7ckg8hmjx5GlwfVKPD6tHlYaV2WsSxRHbILtknETkmNXJOLkidcPJInskbeQ+egpfgI/j6tc4ERc82Gavg+wfkdqjt</latexit>

Elementary cross section

TMD partonic densities

TMD Factorization

Semi-Inclusive Deep Inelastic Scattering (SIDIS)

10

PDF

FF

lepton

photon (q)

proton

}
parton

}remnants

Ph

<latexit sha1_base64="giGJgO6J9YZoXKFyrxWuDJWysU8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5zX4+mvarNbfuzkFWiVeQGhRo9qtfvUHCshilYYJq3fXc1AQ5VYYzgdNKL9OYUjamQ+xaKmmMOsjnx07JmVUGJEqULWnIXP09kdNY60kc2s6YmpFe9mbif143M9FNkHOZZgYlWyyKMkFMQmafkwFXyIyYWEKZ4vZWwkZUUWZsPhUbgrf88ippXdS9y/rVw2WtcVvEUYYTOIVz8OAaGnAPTfCBAYdneIU3RzovzrvzsWgtOcXMMfyB8/kD6TGOww==</latexit>

PhT

<latexit sha1_base64="cbW1S6aP/SSC3ViVj0dhOKfMnAg=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKRY9FLx4rtLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHtzP/4Ylpw5Vs2knCgpgMJY84JdZJ7UY/GzWn/XLFq3pz4FXi56QCORr98ldvoGgaM2mpIMZ0fS+xQUa05VSwaamXGpYQOiZD1nVUkpiZIJtfO8VnThngSGlX0uK5+nsiI7Exkzh0nTGxI7PszcT/vG5qo+sg4zJJLZN0sShKBbYKz17HA64ZtWLiCKGau1sxHRFNqHUBlVwI/vLLq6R9UfVr1cv7WqV+k8dRhBM4hXPw4QrqcAcNaAGFR3iGV3hDCr2gd/SxaC2gfOYY/gB9/gCPYo8h</latexit>

kT

<latexit sha1_base64="L3lLj/KN6HKFEm4VYI6hEo8erv0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48VmrbQhrLZTtulm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJS8epYuizWMSqE1KNgkv0DTcCO4lCGoUC2+Hkfu63n1BpHsummSYYRHQk+ZAzaqzkT/pZc9YvV9yquwBZJ15OKpCj0S9/9QYxSyOUhgmqdddzExNkVBnOBM5KvVRjQtmEjrBrqaQR6iBbHDsjF1YZkGGsbElDFurviYxGWk+j0HZG1Iz1qjcX//O6qRneBhmXSWpQsuWiYSqIicn8czLgCpkRU0soU9zeStiYKsqMzadkQ/BWX14nrauqV6teP9Yq9bs8jiKcwTlcggc3UIcHaIAPDDg8wyu8OdJ5cd6dj2VrwclnTuEPnM8f9CWOyg==</latexit>



TMD Factorization
Factorization theorems for several processes:

H1 +H2 ! l
� + l

+ +X

<latexit sha1_base64="Z29C9sj0eAOIfGvsPCSiktX9qPA=">AAACDHicbVDLSgMxFL3js9ZX1aWbYBGEYpkpFV0W3XRZwT6gnQ6ZNG1DM5khyShl6Ae48VfcuFDErR/gzr8xbWehrQcSDuecS3KPH3GmtG1/Wyura+sbm5mt7PbO7t5+7uCwocJYElonIQ9ly8eKciZoXTPNaSuSFAc+p01/dDP1m/dUKhaKOz2OqBvggWB9RrA2kpfLVz0HFVDVK6GOZIOhxlKGD4h3z43KuwVzt0zKLtozoGXipCQPKWpe7qvTC0kcUKEJx0q1HTvSboKlZoTTSbYTKxphMsID2jZU4IAqN5ktM0GnRumhfijNERrN1N8TCQ6UGge+SQZYD9WiNxX/89qx7l+5CRNRrKkg84f6MUc6RNNmUI9JSjQfG4KJZOaviAyxxESb/rKmBGdx5WXSKBWdcvHitpyvXKd1ZOAYTuAMHLiEClShBnUg8AjP8Apv1pP1Yr1bH/PoipXOHMEfWJ8/mcOYLA==</latexit>

H1 +H2 ! W/Z +X

<latexit sha1_base64="oa4Nkt+Biu1VmgjdF75hQ7jEekQ=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgCHWmVHRZdNNlBfvAdhgyaaYNzSRDklHK0JUbf8WNC0Xc+g3u/BvTdhbaeuDC4Zx7ufeeIGZUacf5tnJLyyura/n1wsbm1vaOvbvXVCKRmDSwYEK2A6QIo5w0NNWMtGNJUBQw0gqG1xO/dU+kooLf6lFMvAj1OQ0pRtpIvn1Y8114Cmt+GXYl7Q80klI8wNbZnVHbvl10Ss4UcJG4GSmCDHXf/ur2BE4iwjVmSKmO68TaS5HUFDMyLnQTRWKEh6hPOoZyFBHlpdM3xvDYKD0YCmmKazhVf0+kKFJqFAWmM0J6oOa9ifif10l0eOmllMeJJhzPFoUJg1rASSawRyXBmo0MQVhScyvEAyQR1ia5ggnBnX95kTTLJbdSOr+pFKtXWRx5cACOwAlwwQWoghqogwbA4BE8g1fwZj1ZL9a79TFrzVnZzD74A+vzB0jTlnk=</latexit>

H1 +H2 ! jet +X

<latexit sha1_base64="MF3Z4VqoBiQpYsjNMrLeZExXymw=">AAACDXicbVDJSgNBEO2JW4xb1KOXxigIQpgJET0GveQYwSyQhKGnU0na9Cx016hhyA948Ve8eFDEq3dv/o2d5aCJDwoe71VRVc+LpNBo299Waml5ZXUtvZ7Z2Nza3snu7tV0GCsOVR7KUDU8pkGKAKooUEIjUsB8T0LdG1yN/fodKC3C4AaHEbR91gtEV3CGRnKzR2XXoae07BZoS4leH5lS4T1tITxgcgs4MmbDzebsvD0BXSTOjOTIDBU3+9XqhDz2IUAumdZNx46wnTCFgksYZVqxhojxAetB09CA+aDbyeSbET02Sod2Q2UqQDpRf08kzNd66Hum02fY1/PeWPzPa8bYvWgnIohihIBPF3VjSTGk42hoRyjgKIeGMK6EuZXyPlOMowkwY0Jw5l9eJLVC3inmz66LudLlLI40OSCH5IQ45JyUSJlUSJVw8kieySt5s56sF+vd+pi2pqzZzD75A+vzB+cZmjs=</latexit>

H1 +H2 ! heavy quark +X

<latexit sha1_base64="9H+XelPw+nOV9K3+HIUYUajYVAA=">AAACFXicbVDLSgNBEJz1GeMr6tHLYBAEJewGRY9BLzkqGA0kYemddJIhsw9netWw5Ce8+CtePCjiVfDm3ziJOfgqGCiqqunpChIlDbnuhzM1PTM7N59byC8uLa+sFtbWL0ycaoE1EatY1wMwqGSENZKksJ5ohDBQeBn0T0b+5TVqI+PonAYJtkLoRrIjBZCV/MJe1ff4Lq/6Zd7Ustsj0Dq+4U3CW8p6CNcDfpWC7g9tqO4Xim7JHYP/Jd6EFNkEp37hvdmORRpiREKBMQ3PTaiVgSYpFA7zzdRgAqIPXWxYGkGIppWNrxrybau0eSfW9kXEx+r3iQxCYwZhYJMhUM/89kbif14jpc5RK5NRkhJG4mtRJ1WcYj6qiLelRkFqYAkILe1fueiBBkG2yLwtwft98l9yUS55+6WDs/1i5XhSR45tsi22wzx2yCqsyk5ZjQl2xx7YE3t27p1H58V5/YpOOZOZDfYDztsnPGudqQ==</latexit>

SIDIS

DIA

Drell Yan

Drell Yan

l +N ! l0 + h+X

<latexit sha1_base64="lSNQlM5P1FH1CggnbolEQ7kECU4=">AAACBXicbVBNS8NAEJ3Ur1q/oh71sFhEQSiJVPRY9OJJKtgPaEPZbDft0k027G6UEnrx4l/x4kERr/4Hb/4bt20O2vpg4PHeDDPz/JgzpR3n28otLC4tr+RXC2vrG5tb9vZOXYlEElojggvZ9LGinEW0ppnmtBlLikOf04Y/uBr7jXsqFRPRnR7G1AtxL2IBI1gbqWPvc3SCblBbsl5fYynFA+JHRuqbanbsolNyJkDzxM1IETJUO/ZXuytIEtJIE46VarlOrL0US80Ip6NCO1E0xmSAe7RlaIRDqrx08sUIHRqliwIhTUUaTdTfEykOlRqGvukMse6rWW8s/ue1Eh1ceCmL4kTTiEwXBQlHWqBxJKjLJCWaDw3BRDJzKyJ9LDHRJriCCcGdfXme1E9Lbrl0dlsuVi6zOPKwBwdwDC6cQwWuoQo1IPAIz/AKb9aT9WK9Wx/T1pyVzezCH1ifP3XOlf4=</latexit>

e+ + e� ! h1 + h2 +X

<latexit sha1_base64="/gRkJHmaQ3r6m+ATi2tuL3Jyn+g=">AAACDHicbVDLSgMxFM3UV62vqks3wSIIxTJTKrosunFZwT6gnQ6Z9E4nNPMgyShl6Ae48VfcuFDErR/gzr8xbWehrQcSDuecS3KPG3MmlWl+G7mV1bX1jfxmYWt7Z3evuH/QklEiKDRpxCPRcYkEzkJoKqY4dGIBJHA5tN3R9dRv34OQLArv1DgGOyDDkHmMEqUlp1iCfhmXMfTPcE+woa+IENED9h1Lq75T1XdHp8yKOQNeJlZGSihDwyl+9QYRTQIIFeVEyq5lxspOiVCMcpgUeomEmNARGUJX05AEIO10tswEn2hlgL1I6BMqPFN/T6QkkHIcuDoZEOXLRW8q/ud1E+Vd2ikL40RBSOcPeQnHKsLTZvCACaCKjzUhVDD9V0x9IghVur+CLsFaXHmZtKoVq1Y5v62V6ldZHXl0hI7RKbLQBaqjG9RATUTRI3pGr+jNeDJejHfjYx7NGdnMIfoD4/MH6x+YXg==</latexit>
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Recent Global Analyses

Accuracy SIDIS DY Z production N of points χ2/Npoints

Pavia 2017 
arXiv:1703.10157 NLL ✔ ✔ ✔ 8059 1.55

SV 2019 
arXiv:1912.06532 N3LL ✔ ✔ ✔ 1039 1.06

Pavia 2019 
arXiv:1912.07550 N3LL ✘ ✔ ✔ 353 1.02
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http://arxiv.org/abs/arXiv:1703.10157
http://arxiv.org/abs/arXiv:1912.07550
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A new Global Fit: MAPTMD22

Accuracy SIDIS DY Z production N of points χ2/Ndata

Pavia 2017 
arXiv:1703.10157 NLL ✔ ✔ ✔ 8059 1.55

SV 2019 
arXiv:1912.06532 N3LL ✔ ✔ ✔ 1039 1.06

Pavia 2019 
arXiv:1912.07550 N3LL ✘ ✔ ✔ 353 1.02

MAPTMD22 N3LL ✔ ✔ ✔ 2031 1.06
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Bacchetta, Bertone, Bissolotti, Bozzi, MC, Piacenza, Radici, Signori arXiv: 2206.07598

http://arxiv.org/abs/arXiv:1703.10157
http://arxiv.org/abs/arXiv:1912.07550
https://arxiv.org/abs/2206.07598
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<latexit sha1_base64="uP+vVjApVdIpKps7OrC3PIAXqpI=">AAAB/XicdVDLSgMxFM3Ud33Vx85NsAiuhnTaUrsR0YUuFWwV2lIy6a0NzTxI7oh1KP6KGxeKuPU/3Pk3prWCih4IHM45l3tz/FhJg4y9O5mp6ZnZufmF7OLS8spqbm29bqJEC6iJSEX60ucGlAyhhhIVXMYaeOAruPD7RyP/4hq0kVF4joMYWgG/CmVXCo5Wauc2z+g+LbhF2qRNhBtMj6E+bOfyzGVehVX3KHO9IitWq5aUvHLZK9k0GyNPJjht596anUgkAYQoFDemUWAxtlKuUQoFw2wzMRBz0edX0LA05AGYVjq+fkh3rNKh3UjbFyIdq98nUh4YMwh8mww49sxvbyT+5TUS7O61UhnGCUIoPhd1E0UxoqMqaEdqEKgGlnChpb2Vih7XXKAtLGtL+Pop/Z/UPbdQcstnpfzB4aSOebJFtskuKZAKOSAn5JTUiCC35J48kifnznlwnp2Xz2jGmcxskB9wXj8AQU+T3Q==</latexit>

0.2 < z < 0.7

<latexit sha1_base64="++QyZdDSlQC9Wy5Onhl9Y/pn9/U=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjLTKW3BRdGNywr2Ae1QMmmmDc1kxiRTqKXf4caFIm79GHf+jelDUNEDF07OuZd7c4KEM6UR+rAya+sbm1vZ7dzO7t7+Qf7wqKniVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHQ191tjKhWLxa2eJNSP8ECwkBGsjeQj24UX8N4Ussu9fAHZyC2jasU83SIqVquGeG6p5HrQsdECBbBCvZd/7/ZjkkZUaMKxUh0HJdqfYqkZ4XSW66aKJpiM8IB2DBU4osqfLo6ewTOj9GEYS1NCw4X6fWKKI6UmUWA6I6yH6rc3F//yOqkOK/6UiSTVVJDlojDlUMdwngDsM0mJ5hNDMJHM3ArJEEtMtMkpZ0L4+in8nzRd2/Hs0o1XqF2u4siCE3AKzoEDyqAGrkEdNAABd+ABPIFna2w9Wi/W67I1Y61mjsEPWG+fVcmP5Q==</latexit>

PhT |max = min[min[0.2Q, 0.5zQ] + 0.3 GeV, zQ]

<latexit sha1_base64="dxdZVbT6pBaLLy4vwtJiLIr86kI="></latexit>

484 experimental points 1547 experimental points
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484 experimental points

1547 experimental points
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Total: 2031 fitted experimental points
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SIDIS multiplicities at NLL
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<latexit sha1_base64="YFU2KWw3ruVmBcz24vpcrGAPEaw=">AAACAnicbVDJSgNBEO1xjXEb9SReGoPgKcyEiB6DHvQYIRskY+jpVJImPQvdNWIYghd/xYsHRbz6Fd78GzvLQRMfFLx+r4quen4shUbH+baWlldW19YzG9nNre2dXXtvv6ajRHGo8khGquEzDVKEUEWBEhqxAhb4Eur+4Grs1+9BaRGFFRzG4AWsF4qu4AyN1LYPy+20XxndFWiLNlsID5heQ828vbadc/LOBHSRuDOSIzOU2/ZXqxPxJIAQuWRaN10nRi9lCgWXMMq2Eg0x4wPWg6ahIQtAe+nkhBE9MUqHdiNlKkQ6UX9PpCzQehj4pjNg2Nfz3lj8z2sm2L3wUhHGCULIpx91E0kxouM8aEco4CiHhjCuhNmV8j5TjKNJLWtCcOdPXiS1Qt4t5s9ui7nS5SyODDkix+SUuOSclMgNKZMq4eSRPJNX8mY9WS/Wu/UxbV2yZjMH5A+szx8duJaf</latexit>

Preliminary

HERMES

COMPASS

P 2
hT [GeV2]

<latexit sha1_base64="YFU2KWw3ruVmBcz24vpcrGAPEaw=">AAACAnicbVDJSgNBEO1xjXEb9SReGoPgKcyEiB6DHvQYIRskY+jpVJImPQvdNWIYghd/xYsHRbz6Fd78GzvLQRMfFLx+r4quen4shUbH+baWlldW19YzG9nNre2dXXtvv6ajRHGo8khGquEzDVKEUEWBEhqxAhb4Eur+4Grs1+9BaRGFFRzG4AWsF4qu4AyN1LYPy+20XxndFWiLNlsID5heQ828vbadc/LOBHSRuDOSIzOU2/ZXqxPxJIAQuWRaN10nRi9lCgWXMMq2Eg0x4wPWg6ahIQtAe+nkhBE9MUqHdiNlKkQ6UX9PpCzQehj4pjNg2Nfz3lj8z2sm2L3wUhHGCULIpx91E0kxouM8aEco4CiHhjCuhNmV8j5TjKNJLWtCcOdPXiS1Qt4t5s9ui7nS5SyODDkix+SUuOSclMgNKZMq4eSRPJNX8mY9WS/Wu/UxbV2yZjMH5A+szx8duJaf</latexit>
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High-Energy Drell-Yan at NLLSIDIS multiplicities at NLL
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<latexit sha1_base64="YFU2KWw3ruVmBcz24vpcrGAPEaw=">AAACAnicbVDJSgNBEO1xjXEb9SReGoPgKcyEiB6DHvQYIRskY+jpVJImPQvdNWIYghd/xYsHRbz6Fd78GzvLQRMfFLx+r4quen4shUbH+baWlldW19YzG9nNre2dXXtvv6ajRHGo8khGquEzDVKEUEWBEhqxAhb4Eur+4Grs1+9BaRGFFRzG4AWsF4qu4AyN1LYPy+20XxndFWiLNlsID5heQ828vbadc/LOBHSRuDOSIzOU2/ZXqxPxJIAQuWRaN10nRi9lCgWXMMq2Eg0x4wPWg6ahIQtAe+nkhBE9MUqHdiNlKkQ6UX9PpCzQehj4pjNg2Nfz3lj8z2sm2L3wUhHGCULIpx91E0kxouM8aEco4CiHhjCuhNmV8j5TjKNJLWtCcOdPXiS1Qt4t5s9ui7nS5SyODDkix+SUuOSclMgNKZMq4eSRPJNX8mY9WS/Wu/UxbV2yZjMH5A+szx8duJaf</latexit>

Preliminary

HERMES

COMPASS

P 2
hT [GeV2]

<latexit sha1_base64="YFU2KWw3ruVmBcz24vpcrGAPEaw=">AAACAnicbVDJSgNBEO1xjXEb9SReGoPgKcyEiB6DHvQYIRskY+jpVJImPQvdNWIYghd/xYsHRbz6Fd78GzvLQRMfFLx+r4quen4shUbH+baWlldW19YzG9nNre2dXXtvv6ajRHGo8khGquEzDVKEUEWBEhqxAhb4Eur+4Grs1+9BaRGFFRzG4AWsF4qu4AyN1LYPy+20XxndFWiLNlsID5heQ828vbadc/LOBHSRuDOSIzOU2/ZXqxPxJIAQuWRaN10nRi9lCgWXMMq2Eg0x4wPWg6ahIQtAe+nkhBE9MUqHdiNlKkQ6UX9PpCzQehj4pjNg2Nfz3lj8z2sm2L3wUhHGCULIpx91E0kxouM8aEco4CiHhjCuhNmV8j5TjKNJLWtCcOdPXiS1Qt4t5s9ui7nS5SyODDkix+SUuOSclMgNKZMq4eSRPJNX8mY9WS/Wu/UxbV2yZjMH5A+szx8duJaf</latexit>

M
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ity
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tip
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ity

CMS 7 TeV

D0 Run II muons

Preliminary

Preliminary

qT [GeV]

<latexit sha1_base64="yf80UD0Fmqg1ZsNAKgPpIV/LqEA=">AAAB+3icbVDJSgNBEO2JW4xbjEcvjUHwFGZE0WPQgx4jZIPMMPR0KkmTnsXuGkkY8itePCji1R/x5t/YWQ6a+KDg8V4VVfWCRAqNtv1t5dbWNza38tuFnd29/YPiYamp41RxaPBYxqodMA1SRNBAgRLaiQIWBhJawfB26reeQGkRR3UcJ+CFrB+JnuAMjeQXS49+nbq04yKMMLuD5sTzi2W7Ys9AV4mzIGWyQM0vfrndmKchRMgl07rj2Al6GVMouIRJwU01JIwPWR86hkYsBO1ls9sn9NQoXdqLlakI6Uz9PZGxUOtxGJjOkOFAL3tT8T+vk2Lv2stElKQIEZ8v6qWSYkynQdCuUMBRjg1hXAlzK+UDphhHE1fBhOAsv7xKmucV56Jy+XBRrt4s4siTY3JCzohDrkiV3JMaaRBORuSZvJI3a2K9WO/Wx7w1Zy1mjsgfWJ8/S6eT+g==</latexit>

qT [GeV]

<latexit sha1_base64="yf80UD0Fmqg1ZsNAKgPpIV/LqEA=">AAAB+3icbVDJSgNBEO2JW4xbjEcvjUHwFGZE0WPQgx4jZIPMMPR0KkmTnsXuGkkY8itePCji1R/x5t/YWQ6a+KDg8V4VVfWCRAqNtv1t5dbWNza38tuFnd29/YPiYamp41RxaPBYxqodMA1SRNBAgRLaiQIWBhJawfB26reeQGkRR3UcJ+CFrB+JnuAMjeQXS49+nbq04yKMMLuD5sTzi2W7Ys9AV4mzIGWyQM0vfrndmKchRMgl07rj2Al6GVMouIRJwU01JIwPWR86hkYsBO1ls9sn9NQoXdqLlakI6Uz9PZGxUOtxGJjOkOFAL3tT8T+vk2Lv2stElKQIEZ8v6qWSYkynQdCuUMBRjg1hXAlzK+UDphhHE1fBhOAsv7xKmucV56Jy+XBRrt4s4siTY3JCzohDrkiV3JMaaRBORuSZvJI3a2K9WO/Wx7w1Zy1mjsgfWJ8/S6eT+g==</latexit>

1 �
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[G
eV

�
1
]

<latexit sha1_base64="pvouqklBqfTT3Gu6B5XLDHX8Ugo="></latexit>

1 �

d� dq
T

[G
eV

�
1
]

<latexit sha1_base64="pvouqklBqfTT3Gu6B5XLDHX8Ugo="></latexit>
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Bacchetta, Bertone, Bissolotti, Bozzi, Delcarro, Piacenza, Radici, arXiv:1912.07550

Q ⇠ 100 GeV

<latexit sha1_base64="hQx0FdiXAJBcdkvS+b0S//gicME=">AAACCHicbVA9SwNBEN2LXzF+RS0tXAyCVbiTiJZBCy0TMB+QC2FvM0mW7H2wOycJR0ob/4qNhSK2/gQ7/42b5ApNfDDweG+GmXleJIVG2/62Miura+sb2c3c1vbO7l5+/6Cuw1hxqPFQhqrpMQ1SBFBDgRKakQLmexIa3vBm6jceQGkRBvc4jqDts34geoIzNFInf+x64Qi6SZW6WvjUsW3qUhdhhMkt1CeTTr5gF+0Z6DJxUlIgKSqd/JfbDXnsQ4BcMq1bjh1hO2EKBZcwybmxhojxIetDy9CA+aDbyeyRCT01Spf2QmUqQDpTf08kzNd67Hum02c40IveVPzPa8XYu2onIohihIDPF/ViSTGk01RoVyjgKMeGMK6EuZXyAVOMo8kuZ0JwFl9eJvXzolMqXlRLhfJ1GkeWHJETckYccknK5I5USI1w8kieySt5s56sF+vd+pi3Zqx05pD8gfX5AyZtmM0=</latexit>

High-Energy Drell-Yan beyond NLL

http://arxiv.org/abs/arXiv:1912.07550
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Bacchetta, Bertone, Bissolotti, Bozzi, Delcarro, Piacenza, Radici, arXiv:1912.07550

Q ⇠ 100 GeV

<latexit sha1_base64="hQx0FdiXAJBcdkvS+b0S//gicME=">AAACCHicbVA9SwNBEN2LXzF+RS0tXAyCVbiTiJZBCy0TMB+QC2FvM0mW7H2wOycJR0ob/4qNhSK2/gQ7/42b5ApNfDDweG+GmXleJIVG2/62Miura+sb2c3c1vbO7l5+/6Cuw1hxqPFQhqrpMQ1SBFBDgRKakQLmexIa3vBm6jceQGkRBvc4jqDts34geoIzNFInf+x64Qi6SZW6WvjUsW3qUhdhhMkt1CeTTr5gF+0Z6DJxUlIgKSqd/JfbDXnsQ4BcMq1bjh1hO2EKBZcwybmxhojxIetDy9CA+aDbyeyRCT01Spf2QmUqQDpTf08kzNd67Hum02c40IveVPzPa8XYu2onIohihIDPF/ViSTGk01RoVyjgKMeGMK6EuZXyAVOMo8kuZ0JwFl9eJvXzolMqXlRLhfJ1GkeWHJETckYccknK5I5USI1w8kieySt5s56sF+vd+pi3Zqx05pD8gfX5AyZtmM0=</latexit>

SIDIS multiplicities beyond NLL High-Energy Drell-Yan beyond NLL

http://arxiv.org/abs/arXiv:1912.07550
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Bacchetta, Bertone, Bissolotti, Bozzi, Delcarro, Piacenza, Radici, arXiv:1912.07550

Q ⇠ 100 GeV

<latexit sha1_base64="hQx0FdiXAJBcdkvS+b0S//gicME=">AAACCHicbVA9SwNBEN2LXzF+RS0tXAyCVbiTiJZBCy0TMB+QC2FvM0mW7H2wOycJR0ob/4qNhSK2/gQ7/42b5ApNfDDweG+GmXleJIVG2/62Miura+sb2c3c1vbO7l5+/6Cuw1hxqPFQhqrpMQ1SBFBDgRKakQLmexIa3vBm6jceQGkRBvc4jqDts34geoIzNFInf+x64Qi6SZW6WvjUsW3qUhdhhMkt1CeTTr5gF+0Z6DJxUlIgKSqd/JfbDXnsQ4BcMq1bjh1hO2EKBZcwybmxhojxIetDy9CA+aDbyeyRCT01Spf2QmUqQDpTf08kzNd67Hum02c40IveVPzPa8XYu2onIohihIDPF/ViSTGk01RoVyjgKMeGMK6EuZXyAVOMo8kuZ0JwFl9eJvXzolMqXlRLhfJ1GkeWHJETckYccknK5I5USI1w8kieySt5s56sF+vd+pi3Zqx05pD8gfX5AyZtmM0=</latexit>

SIDIS multiplicities beyond NLL High-Energy Drell-Yan beyond NLL

Q ⇠ 2 GeV

<latexit sha1_base64="XcxvkZSMScqDkvQuo9LhuAXjuoo=">AAACBnicbVDJSgNBEO1xjXEb9ShCYxA8hZkQ0WPQgx4TMAtkQujpVJImPQvdNZIw5OTFX/HiQRGvfoM3/8bOctDEBwWP96qoqufHUmh0nG9rZXVtfWMzs5Xd3tnd27cPDms6ShSHKo9kpBo+0yBFCFUUKKERK2CBL6HuD24mfv0BlBZReI+jGFoB64WiKzhDI7XtE8+PhtBJK9TTIqAF6lEPYYjpLdTG47adc/LOFHSZuHOSI3OU2/aX14l4EkCIXDKtm64TYytlCgWXMM56iYaY8QHrQdPQkAWgW+n0jTE9M0qHdiNlKkQ6VX9PpCzQehT4pjNg2NeL3kT8z2sm2L1qpSKME4SQzxZ1E0kxopNMaEco4ChHhjCuhLmV8j5TjKNJLmtCcBdfXia1Qt4t5i8qxVzpeh5HhhyTU3JOXHJJSuSOlEmVcPJInskrebOerBfr3fqYta5Y85kj8gfW5w876Jha</latexit>

http://arxiv.org/abs/arXiv:1912.07550
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20

Bacchetta, Bertone, Bissolotti, Bozzi, Delcarro, Piacenza, Radici, arXiv:1912.07550

Q ⇠ 100 GeV

<latexit sha1_base64="hQx0FdiXAJBcdkvS+b0S//gicME=">AAACCHicbVA9SwNBEN2LXzF+RS0tXAyCVbiTiJZBCy0TMB+QC2FvM0mW7H2wOycJR0ob/4qNhSK2/gQ7/42b5ApNfDDweG+GmXleJIVG2/62Miura+sb2c3c1vbO7l5+/6Cuw1hxqPFQhqrpMQ1SBFBDgRKakQLmexIa3vBm6jceQGkRBvc4jqDts34geoIzNFInf+x64Qi6SZW6WvjUsW3qUhdhhMkt1CeTTr5gF+0Z6DJxUlIgKSqd/JfbDXnsQ4BcMq1bjh1hO2EKBZcwybmxhojxIetDy9CA+aDbyeyRCT01Spf2QmUqQDpTf08kzNd67Hum02c40IveVPzPa8XYu2onIohihIDPF/ViSTGk01RoVyjgKMeGMK6EuZXyAVOMo8kuZ0JwFl9eJvXzolMqXlRLhfJ1GkeWHJETckYccknK5I5USI1w8kieySt5s56sF+vd+pi3Zqx05pD8gfX5AyZtmM0=</latexit>

SIDIS multiplicities beyond NLL High-Energy Drell-Yan beyond NLL

HERMES

Q ⇠ 2 GeV

<latexit sha1_base64="XcxvkZSMScqDkvQuo9LhuAXjuoo=">AAACBnicbVDJSgNBEO1xjXEb9ShCYxA8hZkQ0WPQgx4TMAtkQujpVJImPQvdNZIw5OTFX/HiQRGvfoM3/8bOctDEBwWP96qoqufHUmh0nG9rZXVtfWMzs5Xd3tnd27cPDms6ShSHKo9kpBo+0yBFCFUUKKERK2CBL6HuD24mfv0BlBZReI+jGFoB64WiKzhDI7XtE8+PhtBJK9TTIqAF6lEPYYjpLdTG47adc/LOFHSZuHOSI3OU2/aX14l4EkCIXDKtm64TYytlCgWXMM56iYaY8QHrQdPQkAWgW+n0jTE9M0qHdiNlKkQ6VX9PpCzQehT4pjNg2NeL3kT8z2sm2L1qpSKME4SQzxZ1E0kxopNMaEco4ChHhjCuhLmV8j5TjKNJLmtCcBdfXia1Qt4t5i8qxVzpeh5HhhyTU3JOXHJJSuSOlEmVcPJInskrebOerBfr3fqYta5Y85kj8gfW5w876Jha</latexit>

Preliminary

http://arxiv.org/abs/arXiv:1912.07550
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20

Bacchetta, Bertone, Bissolotti, Bozzi, Delcarro, Piacenza, Radici, arXiv:1912.07550

Q ⇠ 100 GeV

<latexit sha1_base64="hQx0FdiXAJBcdkvS+b0S//gicME=">AAACCHicbVA9SwNBEN2LXzF+RS0tXAyCVbiTiJZBCy0TMB+QC2FvM0mW7H2wOycJR0ob/4qNhSK2/gQ7/42b5ApNfDDweG+GmXleJIVG2/62Miura+sb2c3c1vbO7l5+/6Cuw1hxqPFQhqrpMQ1SBFBDgRKakQLmexIa3vBm6jceQGkRBvc4jqDts34geoIzNFInf+x64Qi6SZW6WvjUsW3qUhdhhMkt1CeTTr5gF+0Z6DJxUlIgKSqd/JfbDXnsQ4BcMq1bjh1hO2EKBZcwybmxhojxIetDy9CA+aDbyeyRCT01Spf2QmUqQDpTf08kzNd67Hum02c40IveVPzPa8XYu2onIohihIDPF/ViSTGk01RoVyjgKMeGMK6EuZXyAVOMo8kuZ0JwFl9eJvXzolMqXlRLhfJ1GkeWHJETckYccknK5I5USI1w8kieySt5s56sF+vd+pi3Zqx05pD8gfX5AyZtmM0=</latexit>

SIDIS multiplicities beyond NLL High-Energy Drell-Yan beyond NLL

HERMES

Q ⇠ 2 GeV

<latexit sha1_base64="XcxvkZSMScqDkvQuo9LhuAXjuoo=">AAACBnicbVDJSgNBEO1xjXEb9ShCYxA8hZkQ0WPQgx4TMAtkQujpVJImPQvdNZIw5OTFX/HiQRGvfoM3/8bOctDEBwWP96qoqufHUmh0nG9rZXVtfWMzs5Xd3tnd27cPDms6ShSHKo9kpBo+0yBFCFUUKKERK2CBL6HuD24mfv0BlBZReI+jGFoB64WiKzhDI7XtE8+PhtBJK9TTIqAF6lEPYYjpLdTG47adc/LOFHSZuHOSI3OU2/aX14l4EkCIXDKtm64TYytlCgWXMM56iYaY8QHrQdPQkAWgW+n0jTE9M0qHdiNlKkQ6VX9PpCzQehT4pjNg2NeL3kT8z2sm2L1qpSKME4SQzxZ1E0kxopNMaEco4ChHhjCuhLmV8j5TjKNJLmtCcBdfXia1Qt4t5i8qxVzpeh5HhhyTU3JOXHJJSuSOlEmVcPJInskrebOerBfr3fqYta5Y85kj8gfW5w876Jha</latexit>

Preliminary

The description considerably worsens at higher orders!!

http://arxiv.org/abs/arXiv:1912.07550
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Preliminary
COMPASS multiplicities (one of many bins)

J.O. Gonzalez-Hernandez, PoS DIS2019 (2019) 176 
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Preliminary
COMPASS multiplicities (one of many bins)

The discrepancy amounts to an almost constant factor!! 

J.O. Gonzalez-Hernandez, PoS DIS2019 (2019) 176 
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MAPTMD22 —Normalization of SIDIS
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SIDIS multiplicity M(x, z, PhT , Q) =
d�

dxdQdzdPhT

�
d�

dxdQ
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No problems of normalization!!

Khalek, Bertone, Nocera, arXiv: 2105.08725

MAPTMD22 —Normalization of SIDIS

https://inspirehep.net/literature/1864155
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Khalek, Bertone, Nocera, arXiv: 2105.08725

MAPTMD22 —Normalization of SIDIS

https://inspirehep.net/literature/1864155
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MAPTMD22 —Normalization of SIDIS

https://inspirehep.net/literature/1864155
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Independent of the fitting 
parameters!!

Khalek, Bertone, Nocera, arXiv: 2105.08725

MAPTMD22 —Normalization of SIDIS
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Visualisation of TMD PDFs
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Collins-Soper kernel
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Collins-Soper kernel

Kernel of the rapidity evolution equation

@ ln f̂1(x, bT ;µ, ⇣)

@ ln
p
⇣

= K(bT , µ)

<latexit sha1_base64="nd3mjMPd7jLminmJPWsbiVo4WGY="></latexit>

K(bT , µb) = Kpert + gK(bT )
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Collins-Soper kernel

Kernel of the rapidity evolution equation

@ ln f̂1(x, bT ;µ, ⇣)

@ ln
p
⇣

= K(bT , µ)
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perturbatively calculable

K(bT , µb) = Kpert + gK(bT )
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Collins-Soper kernel

Kernel of the rapidity evolution equation

@ ln f̂1(x, bT ;µ, ⇣)

@ ln
p
⇣

= K(bT , µ)
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perturbatively calculable
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Collins-Soper kernel
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Kernel of the rapidity evolution equation

@ ln f̂1(x, bT ;µ, ⇣)

@ ln
p
⇣

= K(bT , µ)

<latexit sha1_base64="nd3mjMPd7jLminmJPWsbiVo4WGY="></latexit>

perturbatively calculable

to be fitted

MAPTMD22

Martinez, Vladimirov, arXiv:2206.01105

K(bT , µb) = Kpert + gK(bT )

<latexit sha1_base64="4w23KHnZKWxklgkujTW5cdIB3NA=">AAACFHicbVC7SgNBFJ31bXxFLW0Gg5AQCbsS0UYQbQQbhbwgCcvs5CYOmX0wc1cMy36Ejb9iY6GIrYWdf+PkUWjigYHDOedy5x4vkkKjbX9bc/MLi0vLK6uZtfWNza3s9k5Nh7HiUOWhDFXDYxqkCKCKAiU0IgXM9yTUvf7l0K/fg9IiDCo4iKDts14guoIzNJKbLV7nPbdy2PJjN/HSAj2j127SQnjAJAKFaUqLtOeOQgU3m7NL9gh0ljgTkiMT3LjZr1Yn5LEPAXLJtG46doTthCkUXEKaacUaIsb7rAdNQwPmg24no6NSemCUDu2GyrwA6Uj9PZEwX+uB75mkz/BOT3tD8T+vGWP3tJ2IIIoRAj5e1I0lxZAOG6IdoYCjHBjCuBLmr5TfMcU4mh4zpgRn+uRZUjsqOeXS8W05d34xqWOF7JF9kicOOSHn5IrckCrh5JE8k1fyZj1ZL9a79TGOzlmTmV3yB9bnDzHznQo=</latexit>

https://inspirehep.net/literature/2090818
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MAPTMD22 is the most recent 
extraction of TMDs through 
global fits

The EIC machine will provide 
us a large amount of 
experimental data which will 
allow us to better constrain 
TMDs

To build a map of the internal structure of hadrons we need to study TMDs
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Present… MAPTMD22 + EIC
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