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Introduction

• Studies of jets have been used as an important probe to test 
the fundamental properties of hadrons. Study 3D structure 
of hadrons (encoded in TMDPDFs) is one of the most 
important goals at the future electron ion collider (EIC) 

• In the process of , the hadron’s 
distribution inside jet (TMDJFFs) correlate with the parton 
distribution functions (TMDPDFs) of the initial proton 

 

      TMDJFFs are extremely useful for probing the 3D structure 
of protons at EIC

ep → e + jet(h) + X

⇓

@Fanyi_Zhao



3

Theoretical framework

• All  the  possible spin asymmetries in back-to-back electron-jet 
production with jet fragmentation process, , 
at the future electron ion collider (EIC) 

ep → e + jet(h) + X

ep → e + jet(h) + X
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Theoretical framework

• All  the  possible spin asymmetries in back-to-back electron-jet 
production with jet fragmentation process, , 
at the future electron ion collider (EIC)

ep → e + jet(h) + X

qT = pC,T + pD,T

pT =
pC,T − pD,T

2

ST

j?
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ep → e + jet(h) + X

z =
p�J
p�

, zh =
p�h
p�J

,

<latexit sha1_base64="JF8NArh219zHfEKkWj/6gIQ78N8="></latexit>
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Sh?

<latexit sha1_base64="RS9ybw2G2Ikrkae3Yvss+AHK4Vc=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRITFWCKsFYwcJYBH1ITRQ5jtNadezIdpCqKAu/wsIAQqx8Bht/g9NmgJYjWT46517de0+YMqq043xbK6tr6xubta369s7u3r59cNhTIpOYdLFgQg5CpAijnHQ11YwMUklQEjLSDyc3pd9/JFJRwR/0NCV+gkacxhQjbaTAPvZCwSI1TcyX3xdBPvZSItMisBtO05kBLhO3Ig1QoRPYX14kcJYQrjFDSg1dJ9V+jqSmmJGi7mWKpAhP0IgMDeUoIcrPZwcU8MwoEYyFNI9rOFN/d+QoUeWOpjJBeqwWvVL8zxtmOr7yc8rTTBOO54PijEEtYJkGjKgkWLOpIQhLanaFeIwkwtpkVjchuIsnL5PeRdNtNVt3rUb7uoqjBk7AKTgHLrgEbXALOqALMCjAM3gFb9aT9WK9Wx/z0hWr6jkCf2B9/gDxj5dI</latexit>

z =
p�J
p�

, zh =
p�h
p�J

,

<latexit sha1_base64="JF8NArh219zHfEKkWj/6gIQ78N8="></latexit>

�SA
<latexit sha1_base64="gOjjGqEF8WNOjXwddPXEijVlWdo=">AAAB8nicbZDLSsNAFIYn9VbjrerSTWgRXJVExcuu6sZlRdMW0hAm00k7dDITZiZCCV37BG5cKOLGhU/jzvfwAZykRdT6w8DH/5/DnHPChBKpbPvDKM3NLywulZfNldW19Y3K5lZL8lQg7CJOueiEUGJKGHYVURR3EoFhHFLcDocXed6+xUISzm7UKMF+DPuMRARBpS3P7CYDEmTXwdk4qNTsul3ImgVnCrVGNYruPt3XZlB57/Y4SmPMFKJQSs+xE+VnUCiCKB6b3VTiBKIh7GNPI4Mxln5WjDy2drXTsyIu9GPKKtyfHRmMpRzFoa6MoRrIv1lu/pd5qYpO/IywJFWYoclHUUotxa18f6tHBEaKjjRAJIie1UIDKCBS+kpmcYTTXEffK89Ca7/uHNQPr5xa4xxMVAY7oAr2gAOOQQNcgiZwAQIc3INH8GQo48F4Nl4mpSVj2rMNfsl4+wKr/JS0</latexit>

�̂Sh

<latexit sha1_base64="MV5cx/Pg1hWKCAkcU4w6WN5D6YU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Qc0IWy2m2bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MONMacf5tiobm1vbO9Xd2t7+weGRfXzSVWkuCe2QlKeyH2JFORO0o5nmtJ9JipOQ0144vpv7vQmViqXiSU8z6id4JFjECNZGCmzbi7EuvCxms6B4DOJZYNedhrMAWiduSepQoh3YX94wJXlChSYcKzVwnUz7BZaaEU5nNS9XNMNkjEd0YKjACVV+sbh8hi6MMkRRKk0JjRbq74kCJ0pNk9B0JljHatWbi/95g1xHN37BRJZrKshyUZRzpFM0jwENmaRE86khmEhmbkUkxhITbcKqmRDc1ZfXSfeq4TYbzYdmvXVbxlGFMziHS3DhGlpwD23oAIEJPMMrvFmF9WK9Wx/L1opVzpzCH1ifPw+Vk/E=</latexit>

�̂h

<latexit sha1_base64="pS1iGr4hOLxAf81n3HjD73fQask=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi8cK9gPaWDbbTbN0swm7E6WE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPTwTX6DjfVmltfWNzq7xd2dnd2z+oHh51dJwqyto0FrHq+UQzwSVrI0fBeoliJPIF6/qTm5nffWRK81je4zRhXkTGkgecEjTSwyAkmA2SkOfDLMyH1ZpTd+awV4lbkBoUaA2rX4NRTNOISaSCaN13nQS9jCjkVLC8Mkg1SwidkDHrGypJxLSXza/O7TOjjOwgVqYk2nP190RGIq2nkW86I4KhXvZm4n9eP8Xgysu4TFJkki4WBamwMbZnEdgjrhhFMTWEUMXNrTYNiSIUTVAVE4K7/PIq6VzU3Ua9cdeoNa+LOMpwAqdwDi5cQhNuoQVtoKDgGV7hzXqyXqx362PRWrKKmWP4A+vzBzQWkvo=</latexit>
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Transverse momentum dependent FFs/JFFs for quarks.  Here U, L, and T represent 
unpolarized, longitudinally, and transversely polarized state

h\ q U L T

U D
h/q
1 H

? h/q
1

L G
h/q
1L H

h/q
1L

T D
? h/q
1T G

h/q
1T H

h/q
1 , H? h/q

1T

<latexit sha1_base64="iWY6lBHwFRJv+MS4TsMrI2ALREQ="></latexit>

Leading TMDJFFs

Theoretical framework TMDJFFs

jet
<latexit sha1_base64="++WFYt0P/qAGsLwzrodeHHbOGas="></latexit>

q : quark
<latexit sha1_base64="XbRCGp+TqYr3yiRmEOmuzHNfp1E="></latexit>

h : hadron
<latexit sha1_base64="lHz0Letf5I0xgatCXTVo+ttImIk="></latexit>

(p, Sq)
<latexit sha1_base64="78L+9MnsHBhwtYU99x4QXvxaCjI="></latexit>

pJ
<latexit sha1_base64="Jti5Kd1OeFs/VoXhD8KVoH1MN2A="></latexit>

(ph, Sh)
<latexit sha1_base64="MLN7REIK3kd6E52mZ8qaqe0oOEI="></latexit>

�̂h
<latexit sha1_base64="vwXtDMmpTLAG2xUf8fsNdIuwymk="></latexit>

j?

<latexit sha1_base64="R6rG05HWmdXACM+5sHH9aVu/CGo=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBnocevE4wX3AWkqaZltcmoYkFUbtwX/FiwdFvPpvePO/Md160M0HIY/3fj/y8kLBqNKO821VVlbX1jeqm7Wt7Z3dPXv/oKuSVGLSwQlLZD9EijDKSUdTzUhfSILikJFeOLku/N4DkYom/E5PBfFjNOJ0SDHSRgrsIy9MWKSmsbmy+zzIPEGkyAO77jScGeAycUtSByXagf3lRQlOY8I1ZkipgesI7WdIaooZyWteqohAeIJGZGAoRzFRfjbLn8NTo0RwmEhzuIYz9fdGhmJVRDSTMdJjtegV4n/eINXDSz+jXKSacDx/aJgyqBNYlAEjKgnWbGoIwpKarBCPkURYm8pqpgR38cvLpHvecJuN5m2z3roq66iCY3ACzoALLkAL3IA26AAMHsEzeAVv1pP1Yr1bH/PRilXuHII/sD5/AElFlu0=</latexit>

z =
p�J
p�

, zh =
p�h
p�J

,

<latexit sha1_base64="JF8NArh219zHfEKkWj/6gIQ78N8="></latexit>

Leading TMDFFs

h/ q U L T
U D1 H !

1
L G1L H !

1L
T D !

1T G1T H1, H !
1T

<latexit sha1_base64="uFmgziBptmQdG/1S+6EBX3OKvlk="></latexit>

p(pA, SA) + e(pB) → (jet(! J, pJT, R) h(zh, j⊥, Sh)) + e(pD) + X

@Fanyi_Zhao
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d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + cos(#q − ̂#h)F
cos(#q− ̂#h)
UU,U

Acos(#q− ̂#h)
UU,U =

Fcos(#q− ̂#h)
UU,U
FUU,U

SA

<latexit sha1_base64="TQ/iYeWtFXUeQnCpt6a6e4bPFH4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj14rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPo3/VLZrbhzkFXi5aQMOer90ldvELM0QmmYoFp3PTcxfkaV4UzgtNhLNSaUjekQu5ZKGqH2s/mpU3JulQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtO0YbgLb+8SlqXFa9aqT5Uy7XbPI4CnMIZXIAHV1CDe6hDExgM4Rle4c0Rzovz7nwsWtecfOYE/sD5/AHtyY2S</latexit>

! SA
<latexit sha1_base64="gOjjGqEF8WNOjXwddPXEijVlWdo=">AAAB8nicbZDLSsNAFIYn9VbjrerSTWgRXJVExcuu6sZlRdMW0hAm00k7dDITZiZCCV37BG5cKOLGhU/jzvfwAZykRdT6w8DH/5/DnHPChBKpbPvDKM3NLywulZfNldW19Y3K5lZL8lQg7CJOueiEUGJKGHYVURR3EoFhHFLcDocXed6+xUISzm7UKMF+DPuMRARBpS3P7CYDEmTXwdk4qNTsul3ImgVnCrVGNYruPt3XZlB57/Y4SmPMFKJQSs+xE+VnUCiCKB6b3VTiBKIh7GNPI4Mxln5WjDy2drXTsyIu9GPKKtyfHRmMpRzFoa6MoRrIv1lu/pd5qYpO/IywJFWYoclHUUotxa18f6tHBEaKjjRAJIie1UIDKCBS+kpmcYTTXEffK89Ca7/uHNQPr5xa4xxMVAY7oAr2gAOOQQNcgiZwAQIc3INH8GQo48F4Nl4mpSVj2rMNfsl4+wKr/JS0</latexit>

h
<latexit sha1_base64="o0PnW9Qu0oHR+bO/AIAJRGge31A=">AAAB6HicbZDLSsNAFIZPvNZ4q7p0M1gEVyVR8bIQi25ctmAv0IYymU7bsZNJmJkIJfQJ3LhQxK0+jHs34ts4SYuo9YeBj/8/hznn+BFnSjvOpzUzOze/sJhbspdXVtfW8xubNRXGktAqCXkoGz5WlDNBq5ppThuRpDjwOa37g8s0r99SqVgorvUwol6Ae4J1GcHaWJV+O19wik4mNA3uBArnb/ZZ9Pphl9v591YnJHFAhSYcK9V0nUh7CZaaEU5HditWNMJkgHu0aVDggCovyQYdoV3jdFA3lOYJjTL3Z0eCA6WGgW8qA6z76m+Wmv9lzVh3T7yEiSjWVJDxR92YIx2idGvUYZISzYcGMJHMzIpIH0tMtLmNnR3hNNXR98rTUNsvugfFw4pbKF3AWDnYhh3YAxeOoQRXUIYqEKBwBw/waN1Y99aT9TwunbEmPVvwS9bLF0b5kGI=</latexit>

Sh

<latexit sha1_base64="jrDYGJ0EuJXG9RGxLjL0krf/jEs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF4+V2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKzeZgPChX3Kq7AFknXk4qkKMxKH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbSvql6tWnuoVeq3eRxFOINzuAQPrqEO99CAFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AEo9I25</latexit>

zJ

<latexit sha1_base64="MpZsu57jNfdSVplhK3x+ktubTfw=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj0Ip4q2A9IQ9lsN+3SzW7YnYg19Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnH17nfeWDacCXvYZKwICZDySNOCVjJ7wF7hOxp2r8t9ytVt+bOgJeJV5AqKtDsV756A0XTmEmgghjje24CQUY0cCrYtNxLDUsIHZMh8y2VJGYmyGYnT/GpVQY4UtqWBDxTf09kJDZmEoe2MyYwMoteLv7n+SlEl0HGZZICk3S+KEoFBoXz//GAa0ZBTCwhVHN7K6YjogkFm1Iegrf48jJpn9e8eq1+V682roo4SugYnaAz5KEL1EA3qIlaiCKFntErenPAeXHenY9564pTzByhP3A+fwA2E5E1</latexit>

xJ

<latexit sha1_base64="DAKpGr4/ko36AAPO3SCYPRC5lBc=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj0Ip4q2A9IQ9lsN+3SzW7YnUhL6M/w4kERr/4ab/4bN20O2vpg4PHeDDPzwkRwA6777aytb2xubZd2yrt7+weHlaPjtlGppqxFlVC6GxLDBJesBRwE6yaakTgUrBOOb3O/88S04Uo+wjRhQUyGkkecErCS3wM2gWwy69+X+5WqW3PnwKvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsVu6lhiWEjsmQ+ZZKEjMTZPOTZ/jcKgMcKW1LAp6rvycyEhszjUPbGRMYmWUvF//z/BSi6yDjMkmBSbpYFKUCg8L5/3jANaMgppYQqrm9FdMR0YSCTSkPwVt+eZW0L2tevVZ/qFcbN0UcJXSKztAF8tAVaqA71EQtRJFCz+gVvTngvDjvzseidc0pZk7QHzifPzMDkTM=</latexit>

yJ

<latexit sha1_base64="2Z3Vgf/4WBLfzPC4mhOPCN0unKg=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeiF/FUwX5AG8pmu2mXbnbD7kQMoT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMC2LBDbjut1NaW9/Y3CpvV3Z29/YPqodHHaMSTVmbKqF0LyCGCS5ZGzgI1os1I1EgWDeY3uR+95Fpw5V8gDRmfkTGkoecErBSfwDsCbJ0NryrDKs1t+7OgVeJV5AaKtAaVr8GI0WTiEmgghjT99wY/Ixo4FSwWWWQGBYTOiVj1rdUkogZP5ufPMNnVhnhUGlbEvBc/T2RkciYNApsZ0RgYpa9XPzP6ycQXvkZl3ECTNLFojARGBTO/8cjrhkFkVpCqOb2VkwnRBMKNqU8BG/55VXSuah7jXrjvlFrXhdxlNEJOkXnyEOXqIluUQu1EUUKPaNX9OaA8+K8Ox+L1pJTzByjP3A+fwA0i5E0</latexit>

x

<latexit sha1_base64="qt4o6cXFMptE+aIX3nJAFlDDbZE=">AAAB73icbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj04rGC/YA2lM120i7dbOLuRFpC/4QXD4p49e9489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR03TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYxuZ37rCbQRsXrASQJ+xAZKhIIztFK7izDGbDztlcpuxZ2DrhIvJ2WSo94rfXX7MU8jUMglM6bjuQn6GdMouIRpsZsaSBgfsQF0LFUsAuNn83un9NwqfRrG2pZCOld/T2QsMmYSBbYzYjg0y95M/M/rpBhe+5lQSYqg+GJRmEqKMZ09T/tCA0c5sYRxLeytlA+ZZhxtREUbgrf88ippXla8aqV6Xy3XbvI4CuSUnJEL4pErUiN3pE4ahBNJnskreXMenRfn3flYtK45+cwJ+QPn8wepApBi</latexit>

y

<latexit sha1_base64="yROZwmE8+zxU+27vIONWJwVaqvU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ae0oWy2m3bpZhN3J2IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2ilTg/5E2aTab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHq1au2uVqlf53EU4QRO4Rw8uIQ63EIDmsBAwjO8wpvz4Lw4787HorXg5DPH8AfO5w+qh5Bj</latexit>

z

<latexit sha1_base64="W+TNK2M6NF1BZDNyl6nbBlVxvG0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj04rGC/YA2lM120y7dbOLuRKyhf8KLB0W8+ne8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR9dRvPXBtRKzucJxwP6IDJULBKFqp3UX+iNnTpFcquxV3BrJMvJyUIUe9V/rq9mOWRlwhk9SYjucm6GdUo2CST4rd1PCEshEd8I6likbc+Nns3gk5tUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTJ8nfaE5Qzm2hDIt7K2EDammDG1ERRuCt/jyMmmeV7xqpXpbLdeu8jgKcAwncAYeXEANbqAODWAg4Rle4c25d16cd+dj3rri5DNH8AfO5w+sDJBk</latexit>

ö! Sh

<latexit sha1_base64="MV5cx/Pg1hWKCAkcU4w6WN5D6YU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Qc0IWy2m2bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MONMacf5tiobm1vbO9Xd2t7+weGRfXzSVWkuCe2QlKeyH2JFORO0o5nmtJ9JipOQ0144vpv7vQmViqXiSU8z6id4JFjECNZGCmzbi7EuvCxms6B4DOJZYNedhrMAWiduSepQoh3YX94wJXlChSYcKzVwnUz7BZaaEU5nNS9XNMNkjEd0YKjACVV+sbh8hi6MMkRRKk0JjRbq74kCJ0pNk9B0JljHatWbi/95g1xHN37BRJZrKshyUZRzpFM0jwENmaRE86khmEhmbkUkxhITbcKqmRDc1ZfXSfeq4TYbzYdmvXVbxlGFMziHS3DhGlpwD23oAIEJPMMrvFmF9WK9Wx/L1opVzpzCH1ifPw+Vk/E=</latexit>

ö! h

<latexit sha1_base64="pS1iGr4hOLxAf81n3HjD73fQask=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi8cK9gPaWDbbTbN0swm7E6WE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPTwTX6DjfVmltfWNzq7xd2dnd2z+oHh51dJwqyto0FrHq+UQzwSVrI0fBeoliJPIF6/qTm5nffWRK81je4zRhXkTGkgecEjTSwyAkmA2SkOfDLMyH1ZpTd+awV4lbkBoUaA2rX4NRTNOISaSCaN13nQS9jCjkVLC8Mkg1SwidkDHrGypJxLSXza/O7TOjjOwgVqYk2nP190RGIq2nkW86I4KhXvZm4n9eP8Xgysu4TFJkki4WBamwMbZnEdgjrhhFMTWEUMXNrTYNiSIUTVAVE4K7/PIq6VzU3Ua9cdeoNa+LOMpwAqdwDi5cQhNuoQVtoKDgGV7hzXqyXqx362PRWrKKmWP4A+vzBzQWkvo=</latexit>

Sh!

<latexit sha1_base64="RS9ybw2G2Ikrkae3Yvss+AHK4Vc=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRITFWCKsFYwcJYBH1ITRQ5jtNadezIdpCqKAu/wsIAQqx8Bht/g9NmgJYjWT46517de0+YMqq043xbK6tr6xubta369s7u3r59cNhTIpOYdLFgQg5CpAijnHQ11YwMUklQEjLSDyc3pd9/JFJRwR/0NCV+gkacxhQjbaTAPvZCwSI1TcyX3xdBPvZSItMisBtO05kBLhO3Ig1QoRPYX14kcJYQrjFDSg1dJ9V+jqSmmJGi7mWKpAhP0IgMDeUoIcrPZwcU8MwoEYyFNI9rOFN/d+QoUeWOpjJBeqwWvVL8zxtmOr7yc8rTTBOO54PijEEtYJkGjKgkWLOpIQhLanaFeIwkwtpkVjchuIsnL5PeRdNtNVt3rUb7uoqjBk7AKTgHLrgEbXALOqALMCjAM3gFb9aT9WK9Wx/z0hWr6jkCf2B9/gDxj5dI</latexit>

j !

<latexit sha1_base64="R6rG05HWmdXACM+5sHH9aVu/CGo=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBnocevE4wX3AWkqaZltcmoYkFUbtwX/FiwdFvPpvePO/Md160M0HIY/3fj/y8kLBqNKO821VVlbX1jeqm7Wt7Z3dPXv/oKuSVGLSwQlLZD9EijDKSUdTzUhfSILikJFeOLku/N4DkYom/E5PBfFjNOJ0SDHSRgrsIy9MWKSmsbmy+zzIPEGkyAO77jScGeAycUtSByXagf3lRQlOY8I1ZkipgesI7WdIaooZyWteqohAeIJGZGAoRzFRfjbLn8NTo0RwmEhzuIYz9fdGhmJVRDSTMdJjtegV4n/eINXDSz+jXKSacDx/aJgyqBNYlAEjKgnWbGoIwpKarBCPkURYm8pqpgR38cvLpHvecJuN5m2z3roq66iCY3ACzoALLkAL3IA26AAMHsEzeAVv1pP1Yr1bH/PRilXuHII/sD5/AElFlu0=</latexit>

ST

<latexit sha1_base64="VYhKseuvPbgIFYnpL6gXUNvLPI8=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQy0OPQi8eJ+4KtlDRNt7A0KUkqjtJ/xYsHRbz6j3jzvzHdetDNByGP934/8vKChFGlHefbqmxsbm3vVHdre/sHh0f2cb2vRCox6WHBhBwGSBFGOelpqhkZJpKgOGBkEMxuC3/wSKSignf1PCFejCacRhQjbSTfro8DwUI1j82VPeR+1s19u+E0nQXgOnFL0gAlOr79NQ4FTmPCNWZIqZHrJNrLkNQUM5LXxqkiCcIzNCEjQzmKifKyRfYcnhslhJGQ5nANF+rvjQzFqohnJmOkp2rVK8T/vFGqo2svozxJNeF4+VCUMqgFLIqAIZUEazY3BGFJTVaIp0girE1dNVOCu/rlddK/bLqtZuu+1WjflHVUwSk4AxfABVegDe5AB/QABk/gGbyCNyu3Xqx362M5WrHKnRPwB9bnD8qnlO8=</latexit>

e(pB )

P(pA )

e(pD )

jet( pC )
<latexit sha1_base64="mdXaZ1FrlZoftlqJSHBmkK7ufA4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgKeyKqMegF48R8pJkCbOTTjJkZnadmQ2EJV/hxYMiXv0cb/6Nk2QPmljQUFR1090Vxpxp43nfTm5tfWNzK79d2Nnd2z8oHh41dJQoinUa8Ui1QqKRM4l1wwzHVqyQiJBjMxzdzfzmGJVmkayZSYyBIAPJ+owSY6XHzhhp+jTt1rrFklf25nBXiZ+REmSodotfnV5EE4HSUE60bvtebIKUKMMox2mhk2iMCR2RAbYtlUSgDtL5wVP3zCo9tx8pW9K4c/X3REqE1hMR2k5BzFAvezPxP6+dmP5NkDIZJwYlXSzqJ9w1kTv73u0xhdTwiSWEKmZvdemQKEKNzahgQ/CXX14ljYuyf1X2Hy5LldssjjycwCmcgw/XUIF7qEIdKAh4hld4c5Tz4rw7H4vWnJPNHMMfOJ8/COmQkA==</latexit>

!qT
<latexit sha1_base64="ll3Nc7LRKjxy6n7MLucQOygWcuo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOa3WTIeo+9csWv+jOgZRLkpAI56r3yV7evSCqotIRjYzqBn9gww9oywumk1E0NTTAZ4QHtOCqxoCbMZtdO0IlT+ihW2pW0aKb+nsiwMGYsItcpsB2aRW8q/ud1UhtfhRmTSWqpJPNFccqRVWj6OuozTYnlY0cw0czdisgQa0ysC6jkQggWX14mzbNqcFEN7s4rtes8jiIcwTGcQgCXUINbqEMDCDzAM7zCm6e8F+/d+5i3Frx85hD+wPv8AZ4+jyk=</latexit>

�q

incoming 
proton

incoming 
electron

Final 
hadron

+⋯

@Fanyi_Zhao

ep → e + jet(h) + X

Example
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TMDJFFs for quarks. 

h\ q U L T

U D
h/q
1 H

? h/q
1

L G
h/q
1L H

h/q
1L

T D
? h/q
1T G

h/q
1T H

h/q
1 , H? h/q

1T

<latexit sha1_base64="iWY6lBHwFRJv+MS4TsMrI2ALREQ="></latexit>

d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + cos(#q − ̂#h)F
cos(#q− ̂#h)
UU,U

Acos(#q− ̂#h)
UU,U =

Fcos(#q− ̂#h)
UU,U
FUU,U

SA

<latexit sha1_base64="TQ/iYeWtFXUeQnCpt6a6e4bPFH4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj14rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPo3/VLZrbhzkFXi5aQMOer90ldvELM0QmmYoFp3PTcxfkaV4UzgtNhLNSaUjekQu5ZKGqH2s/mpU3JulQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtO0YbgLb+8SlqXFa9aqT5Uy7XbPI4CnMIZXIAHV1CDe6hDExgM4Rle4c0Rzovz7nwsWtecfOYE/sD5/AHtyY2S</latexit>

! SA
<latexit sha1_base64="gOjjGqEF8WNOjXwddPXEijVlWdo=">AAAB8nicbZDLSsNAFIYn9VbjrerSTWgRXJVExcuu6sZlRdMW0hAm00k7dDITZiZCCV37BG5cKOLGhU/jzvfwAZykRdT6w8DH/5/DnHPChBKpbPvDKM3NLywulZfNldW19Y3K5lZL8lQg7CJOueiEUGJKGHYVURR3EoFhHFLcDocXed6+xUISzm7UKMF+DPuMRARBpS3P7CYDEmTXwdk4qNTsul3ImgVnCrVGNYruPt3XZlB57/Y4SmPMFKJQSs+xE+VnUCiCKB6b3VTiBKIh7GNPI4Mxln5WjDy2drXTsyIu9GPKKtyfHRmMpRzFoa6MoRrIv1lu/pd5qYpO/IywJFWYoclHUUotxa18f6tHBEaKjjRAJIie1UIDKCBS+kpmcYTTXEffK89Ca7/uHNQPr5xa4xxMVAY7oAr2gAOOQQNcgiZwAQIc3INH8GQo48F4Nl4mpSVj2rMNfsl4+wKr/JS0</latexit>

h
<latexit sha1_base64="o0PnW9Qu0oHR+bO/AIAJRGge31A=">AAAB6HicbZDLSsNAFIZPvNZ4q7p0M1gEVyVR8bIQi25ctmAv0IYymU7bsZNJmJkIJfQJ3LhQxK0+jHs34ts4SYuo9YeBj/8/hznn+BFnSjvOpzUzOze/sJhbspdXVtfW8xubNRXGktAqCXkoGz5WlDNBq5ppThuRpDjwOa37g8s0r99SqVgorvUwol6Ae4J1GcHaWJV+O19wik4mNA3uBArnb/ZZ9Pphl9v591YnJHFAhSYcK9V0nUh7CZaaEU5HditWNMJkgHu0aVDggCovyQYdoV3jdFA3lOYJjTL3Z0eCA6WGgW8qA6z76m+Wmv9lzVh3T7yEiSjWVJDxR92YIx2idGvUYZISzYcGMJHMzIpIH0tMtLmNnR3hNNXR98rTUNsvugfFw4pbKF3AWDnYhh3YAxeOoQRXUIYqEKBwBw/waN1Y99aT9TwunbEmPVvwS9bLF0b5kGI=</latexit>

Sh

<latexit sha1_base64="jrDYGJ0EuJXG9RGxLjL0krf/jEs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF4+V2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKzeZgPChX3Kq7AFknXk4qkKMxKH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbSvql6tWnuoVeq3eRxFOINzuAQPrqEO99CAFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AEo9I25</latexit>

zJ

<latexit sha1_base64="MpZsu57jNfdSVplhK3x+ktubTfw=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj0Ip4q2A9IQ9lsN+3SzW7YnYg19Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnH17nfeWDacCXvYZKwICZDySNOCVjJ7wF7hOxp2r8t9ytVt+bOgJeJV5AqKtDsV756A0XTmEmgghjje24CQUY0cCrYtNxLDUsIHZMh8y2VJGYmyGYnT/GpVQY4UtqWBDxTf09kJDZmEoe2MyYwMoteLv7n+SlEl0HGZZICk3S+KEoFBoXz//GAa0ZBTCwhVHN7K6YjogkFm1Iegrf48jJpn9e8eq1+V682roo4SugYnaAz5KEL1EA3qIlaiCKFntErenPAeXHenY9564pTzByhP3A+fwA2E5E1</latexit>

xJ

<latexit sha1_base64="DAKpGr4/ko36AAPO3SCYPRC5lBc=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj0Ip4q2A9IQ9lsN+3SzW7YnUhL6M/w4kERr/4ab/4bN20O2vpg4PHeDDPzwkRwA6777aytb2xubZd2yrt7+weHlaPjtlGppqxFlVC6GxLDBJesBRwE6yaakTgUrBOOb3O/88S04Uo+wjRhQUyGkkecErCS3wM2gWwy69+X+5WqW3PnwKvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsVu6lhiWEjsmQ+ZZKEjMTZPOTZ/jcKgMcKW1LAp6rvycyEhszjUPbGRMYmWUvF//z/BSi6yDjMkmBSbpYFKUCg8L5/3jANaMgppYQqrm9FdMR0YSCTSkPwVt+eZW0L2tevVZ/qFcbN0UcJXSKztAF8tAVaqA71EQtRJFCz+gVvTngvDjvzseidc0pZk7QHzifPzMDkTM=</latexit>

yJ

<latexit sha1_base64="2Z3Vgf/4WBLfzPC4mhOPCN0unKg=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeiF/FUwX5AG8pmu2mXbnbD7kQMoT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMC2LBDbjut1NaW9/Y3CpvV3Z29/YPqodHHaMSTVmbKqF0LyCGCS5ZGzgI1os1I1EgWDeY3uR+95Fpw5V8gDRmfkTGkoecErBSfwDsCbJ0NryrDKs1t+7OgVeJV5AaKtAaVr8GI0WTiEmgghjT99wY/Ixo4FSwWWWQGBYTOiVj1rdUkogZP5ufPMNnVhnhUGlbEvBc/T2RkciYNApsZ0RgYpa9XPzP6ycQXvkZl3ECTNLFojARGBTO/8cjrhkFkVpCqOb2VkwnRBMKNqU8BG/55VXSuah7jXrjvlFrXhdxlNEJOkXnyEOXqIluUQu1EUUKPaNX9OaA8+K8Ox+L1pJTzByjP3A+fwA0i5E0</latexit>

x

<latexit sha1_base64="qt4o6cXFMptE+aIX3nJAFlDDbZE=">AAAB73icbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj04rGC/YA2lM120i7dbOLuRFpC/4QXD4p49e9489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR03TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYxuZ37rCbQRsXrASQJ+xAZKhIIztFK7izDGbDztlcpuxZ2DrhIvJ2WSo94rfXX7MU8jUMglM6bjuQn6GdMouIRpsZsaSBgfsQF0LFUsAuNn83un9NwqfRrG2pZCOld/T2QsMmYSBbYzYjg0y95M/M/rpBhe+5lQSYqg+GJRmEqKMZ09T/tCA0c5sYRxLeytlA+ZZhxtREUbgrf88ippXla8aqV6Xy3XbvI4CuSUnJEL4pErUiN3pE4ahBNJnskreXMenRfn3flYtK45+cwJ+QPn8wepApBi</latexit>

y

<latexit sha1_base64="yROZwmE8+zxU+27vIONWJwVaqvU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ae0oWy2m3bpZhN3J2IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2ilTg/5E2aTab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHq1au2uVqlf53EU4QRO4Rw8uIQ63EIDmsBAwjO8wpvz4Lw4787HorXg5DPH8AfO5w+qh5Bj</latexit>

z

<latexit sha1_base64="W+TNK2M6NF1BZDNyl6nbBlVxvG0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj04rGC/YA2lM120y7dbOLuRKyhf8KLB0W8+ne8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR9dRvPXBtRKzucJxwP6IDJULBKFqp3UX+iNnTpFcquxV3BrJMvJyUIUe9V/rq9mOWRlwhk9SYjucm6GdUo2CST4rd1PCEshEd8I6likbc+Nns3gk5tUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTJ8nfaE5Qzm2hDIt7K2EDammDG1ERRuCt/jyMmmeV7xqpXpbLdeu8jgKcAwncAYeXEANbqAODWAg4Rle4c25d16cd+dj3rri5DNH8AfO5w+sDJBk</latexit>

ö! Sh

<latexit sha1_base64="MV5cx/Pg1hWKCAkcU4w6WN5D6YU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Qc0IWy2m2bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MONMacf5tiobm1vbO9Xd2t7+weGRfXzSVWkuCe2QlKeyH2JFORO0o5nmtJ9JipOQ0144vpv7vQmViqXiSU8z6id4JFjECNZGCmzbi7EuvCxms6B4DOJZYNedhrMAWiduSepQoh3YX94wJXlChSYcKzVwnUz7BZaaEU5nNS9XNMNkjEd0YKjACVV+sbh8hi6MMkRRKk0JjRbq74kCJ0pNk9B0JljHatWbi/95g1xHN37BRJZrKshyUZRzpFM0jwENmaRE86khmEhmbkUkxhITbcKqmRDc1ZfXSfeq4TYbzYdmvXVbxlGFMziHS3DhGlpwD23oAIEJPMMrvFmF9WK9Wx/L1opVzpzCH1ifPw+Vk/E=</latexit>

ö! h

<latexit sha1_base64="pS1iGr4hOLxAf81n3HjD73fQask=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi8cK9gPaWDbbTbN0swm7E6WE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPTwTX6DjfVmltfWNzq7xd2dnd2z+oHh51dJwqyto0FrHq+UQzwSVrI0fBeoliJPIF6/qTm5nffWRK81je4zRhXkTGkgecEjTSwyAkmA2SkOfDLMyH1ZpTd+awV4lbkBoUaA2rX4NRTNOISaSCaN13nQS9jCjkVLC8Mkg1SwidkDHrGypJxLSXza/O7TOjjOwgVqYk2nP190RGIq2nkW86I4KhXvZm4n9eP8Xgysu4TFJkki4WBamwMbZnEdgjrhhFMTWEUMXNrTYNiSIUTVAVE4K7/PIq6VzU3Ua9cdeoNa+LOMpwAqdwDi5cQhNuoQVtoKDgGV7hzXqyXqx362PRWrKKmWP4A+vzBzQWkvo=</latexit>

Sh!

<latexit sha1_base64="RS9ybw2G2Ikrkae3Yvss+AHK4Vc=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRITFWCKsFYwcJYBH1ITRQ5jtNadezIdpCqKAu/wsIAQqx8Bht/g9NmgJYjWT46517de0+YMqq043xbK6tr6xubta369s7u3r59cNhTIpOYdLFgQg5CpAijnHQ11YwMUklQEjLSDyc3pd9/JFJRwR/0NCV+gkacxhQjbaTAPvZCwSI1TcyX3xdBPvZSItMisBtO05kBLhO3Ig1QoRPYX14kcJYQrjFDSg1dJ9V+jqSmmJGi7mWKpAhP0IgMDeUoIcrPZwcU8MwoEYyFNI9rOFN/d+QoUeWOpjJBeqwWvVL8zxtmOr7yc8rTTBOO54PijEEtYJkGjKgkWLOpIQhLanaFeIwkwtpkVjchuIsnL5PeRdNtNVt3rUb7uoqjBk7AKTgHLrgEbXALOqALMCjAM3gFb9aT9WK9Wx/z0hWr6jkCf2B9/gDxj5dI</latexit>

j !

<latexit sha1_base64="R6rG05HWmdXACM+5sHH9aVu/CGo=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBnocevE4wX3AWkqaZltcmoYkFUbtwX/FiwdFvPpvePO/Md160M0HIY/3fj/y8kLBqNKO821VVlbX1jeqm7Wt7Z3dPXv/oKuSVGLSwQlLZD9EijDKSUdTzUhfSILikJFeOLku/N4DkYom/E5PBfFjNOJ0SDHSRgrsIy9MWKSmsbmy+zzIPEGkyAO77jScGeAycUtSByXagf3lRQlOY8I1ZkipgesI7WdIaooZyWteqohAeIJGZGAoRzFRfjbLn8NTo0RwmEhzuIYz9fdGhmJVRDSTMdJjtegV4n/eINXDSz+jXKSacDx/aJgyqBNYlAEjKgnWbGoIwpKarBCPkURYm8pqpgR38cvLpHvecJuN5m2z3roq66iCY3ACzoALLkAL3IA26AAMHsEzeAVv1pP1Yr1bH/PRilXuHII/sD5/AElFlu0=</latexit>

ST

<latexit sha1_base64="VYhKseuvPbgIFYnpL6gXUNvLPI8=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQy0OPQi8eJ+4KtlDRNt7A0KUkqjtJ/xYsHRbz6j3jzvzHdetDNByGP934/8vKChFGlHefbqmxsbm3vVHdre/sHh0f2cb2vRCox6WHBhBwGSBFGOelpqhkZJpKgOGBkEMxuC3/wSKSignf1PCFejCacRhQjbSTfro8DwUI1j82VPeR+1s19u+E0nQXgOnFL0gAlOr79NQ4FTmPCNWZIqZHrJNrLkNQUM5LXxqkiCcIzNCEjQzmKifKyRfYcnhslhJGQ5nANF+rvjQzFqohnJmOkp2rVK8T/vFGqo2svozxJNeF4+VCUMqgFLIqAIZUEazY3BGFJTVaIp0girE1dNVOCu/rlddK/bLqtZuu+1WjflHVUwSk4AxfABVegDe5AB/QABk/gGbyCNyu3Xqx362M5WrHKnRPwB9bnD8qnlO8=</latexit>

e(pB )

P(pA )

e(pD )

jet( pC )
<latexit sha1_base64="mdXaZ1FrlZoftlqJSHBmkK7ufA4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgKeyKqMegF48R8pJkCbOTTjJkZnadmQ2EJV/hxYMiXv0cb/6Nk2QPmljQUFR1090Vxpxp43nfTm5tfWNzK79d2Nnd2z8oHh41dJQoinUa8Ui1QqKRM4l1wwzHVqyQiJBjMxzdzfzmGJVmkayZSYyBIAPJ+owSY6XHzhhp+jTt1rrFklf25nBXiZ+REmSodotfnV5EE4HSUE60bvtebIKUKMMox2mhk2iMCR2RAbYtlUSgDtL5wVP3zCo9tx8pW9K4c/X3REqE1hMR2k5BzFAvezPxP6+dmP5NkDIZJwYlXSzqJ9w1kTv73u0xhdTwiSWEKmZvdemQKEKNzahgQ/CXX14ljYuyf1X2Hy5LldssjjycwCmcgw/XUIF7qEIdKAh4hld4c5Tz4rw7H4vWnJPNHMMfOJ8/COmQkA==</latexit>

!qT

ep → e + jet(h) + X
<latexit sha1_base64="ll3Nc7LRKjxy6n7MLucQOygWcuo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOa3WTIeo+9csWv+jOgZRLkpAI56r3yV7evSCqotIRjYzqBn9gww9oywumk1E0NTTAZ4QHtOCqxoCbMZtdO0IlT+ihW2pW0aKb+nsiwMGYsItcpsB2aRW8q/ud1UhtfhRmTSWqpJPNFccqRVWj6OuozTYnlY0cw0czdisgQa0ysC6jkQggWX14mzbNqcFEN7s4rtes8jiIcwTGcQgCXUINbqEMDCDzAM7zCm6e8F+/d+5i3Frx85hD+wPv8AZ4+jyk=</latexit>

�q

Boer-Mulders 
function

Collins 
function

match!
 to

FUU,U ! f a " f b " H c
ab " D! /c

1

<latexit sha1_base64="WrRHq8SyYbGLcXJUmLWmuJd0EnY="></latexit>

Fcos(#q− ̂#h)
UU,U

<latexit sha1_base64="CU8aId7nukrOH41aRSggGKC22Zk=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiuaqaIuiy66bJCX9CkYTKdtEMnD2cmQgn5Dzf+ihsXirgSXPg3TtostPXAhcM593LvPV7MmVSW9W2srK6tb2yWtsrbO7t7++bBYUdGiSC0TSIeiZ6HJeUspG3FFKe9WFAceJx2vclt7ncfqJAsCltqGlMnwKOQ+YxgpSXXrNmSBdB3U9TKBnZMRWxHigVU2gFWY4J52shcNEjnFhyf32euWbGq1gxwmaCCVECBpmt+2sOIJAENFeFYyj6yYuWkWChGOM3KdiJpjMkEj2hf0xDr9U46+y2Dp1oZQj8SukIFZ+rviRQHUk4DT3fmF8tFLxf/8/qJ8q+dlIVxomhI5ov8hEMVwTwoOGSCEsWnmmAimL4VkjEWmCgdZ1mHgBZfXiadWhVdVtHdRaV+U8RRAsfgBJwBBK5AHTRAE7QBAY/gGbyCN+PJeDHejY9564pRzByBPzC+fgD2LKH9</latexit>

! f !
1T " H ! h/q

1

<latexit sha1_base64="ON9cpwJNf3KCKI9A+hMIzleivkQ=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmkiAEjBUwMBaJPqQmRI7rtFZtJ9gOUhXlB1j4FRYGEGJlZ+NvcNoO0HKkKx2dc6/uvSdMGFXacb6tufmFxaXl0kp5dW19Y9Pe2m6qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ4uC7/1QKSisbjVw4T4HPUEjShG2kiBve8pymEUZG7uxZpyojyOdB8jll3lgXuX9Y/u88CuOFVnBDhL3AmpgAnqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe9VJEE4QHqkY6hApm9fjb6JocHRunCKJamhIYj9fdEhrhSQx6azuJUNe0V4n9eJ9XRuZ9RkaSaCDxeFKUM6hgW0cAulQRrNjQEYUnNrRD3kURYmwDLJgR3+uVZ0jyuuqdV9+akUruYxFECu2APHAIXnIEauAZ10AAYPIJn8ArerCfrxXq3Psatc9ZkZgf8gfX5A+oxnBk=</latexit>

! f 1 " Dh/q
1

∼ h⊥
1

arXiv: [0912.5194]

@Fanyi_Zhao

Example

arXiv: [1505.05589]
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d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + cos(#q − ̂#h)F
cos(#q− ̂#h)
UU,U

Acos(#q− ̂#h)
UU,U =

Fcos(#q− ̂#h)
UU,U
FUU,U FUU,U ! f a " f b " H c

ab " D! /c
1

<latexit sha1_base64="WrRHq8SyYbGLcXJUmLWmuJd0EnY="></latexit>

Fcos(#q− ̂#h)
UU,U

<latexit sha1_base64="CU8aId7nukrOH41aRSggGKC22Zk=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiuaqaIuiy66bJCX9CkYTKdtEMnD2cmQgn5Dzf+ihsXirgSXPg3TtostPXAhcM593LvPV7MmVSW9W2srK6tb2yWtsrbO7t7++bBYUdGiSC0TSIeiZ6HJeUspG3FFKe9WFAceJx2vclt7ncfqJAsCltqGlMnwKOQ+YxgpSXXrNmSBdB3U9TKBnZMRWxHigVU2gFWY4J52shcNEjnFhyf32euWbGq1gxwmaCCVECBpmt+2sOIJAENFeFYyj6yYuWkWChGOM3KdiJpjMkEj2hf0xDr9U46+y2Dp1oZQj8SukIFZ+rviRQHUk4DT3fmF8tFLxf/8/qJ8q+dlIVxomhI5ov8hEMVwTwoOGSCEsWnmmAimL4VkjEWmCgdZ1mHgBZfXiadWhVdVtHdRaV+U8RRAsfgBJwBBK5AHTRAE7QBAY/gGbyCN+PJeDHejY9564pRzByBPzC+fgD2LKH9</latexit>

! f !
1T " H ! h/q

1

<latexit sha1_base64="ON9cpwJNf3KCKI9A+hMIzleivkQ=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmkiAEjBUwMBaJPqQmRI7rtFZtJ9gOUhXlB1j4FRYGEGJlZ+NvcNoO0HKkKx2dc6/uvSdMGFXacb6tufmFxaXl0kp5dW19Y9Pe2m6qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ4uC7/1QKSisbjVw4T4HPUEjShG2kiBve8pymEUZG7uxZpyojyOdB8jll3lgXuX9Y/u88CuOFVnBDhL3AmpgAnqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe9VJEE4QHqkY6hApm9fjb6JocHRunCKJamhIYj9fdEhrhSQx6azuJUNe0V4n9eJ9XRuZ9RkaSaCDxeFKUM6hgW0cAulQRrNjQEYUnNrRD3kURYmwDLJgR3+uVZ0jyuuqdV9+akUruYxFECu2APHAIXnIEauAZ10AAYPIJn8ArerCfrxXq3Psatc9ZkZgf8gfX5A+oxnBk=</latexit>

! f 1 " Dh/q
1

∼ h⊥
1

$−

$+

Fcos(#q− ̂#h)
UU,U FUU,U Acos(#q− ̂#h)

UU,U

Example
@Fanyi_Zhao
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d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + cos(#q − ̂#h)F
cos(#q− ̂#h)
UU,U

Acos(#q− ̂#h)
UU,U =

Fcos(#q− ̂#h)
UU,U
FUU,U

$−

$+

FUU,U ! f a " f b " H c
ab " D! /c

1

<latexit sha1_base64="WrRHq8SyYbGLcXJUmLWmuJd0EnY="></latexit>

Fcos(#q− ̂#h)
UU,U

<latexit sha1_base64="CU8aId7nukrOH41aRSggGKC22Zk=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiuaqaIuiy66bJCX9CkYTKdtEMnD2cmQgn5Dzf+ihsXirgSXPg3TtostPXAhcM593LvPV7MmVSW9W2srK6tb2yWtsrbO7t7++bBYUdGiSC0TSIeiZ6HJeUspG3FFKe9WFAceJx2vclt7ncfqJAsCltqGlMnwKOQ+YxgpSXXrNmSBdB3U9TKBnZMRWxHigVU2gFWY4J52shcNEjnFhyf32euWbGq1gxwmaCCVECBpmt+2sOIJAENFeFYyj6yYuWkWChGOM3KdiJpjMkEj2hf0xDr9U46+y2Dp1oZQj8SukIFZ+rviRQHUk4DT3fmF8tFLxf/8/qJ8q+dlIVxomhI5ov8hEMVwTwoOGSCEsWnmmAimL4VkjEWmCgdZ1mHgBZfXiadWhVdVtHdRaV+U8RRAsfgBJwBBK5AHTRAE7QBAY/gGbyCN+PJeDHejY9564pRzByBPzC+fgD2LKH9</latexit>

! f !
1T " H ! h/q

1

<latexit sha1_base64="ON9cpwJNf3KCKI9A+hMIzleivkQ=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmkiAEjBUwMBaJPqQmRI7rtFZtJ9gOUhXlB1j4FRYGEGJlZ+NvcNoO0HKkKx2dc6/uvSdMGFXacb6tufmFxaXl0kp5dW19Y9Pe2m6qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ4uC7/1QKSisbjVw4T4HPUEjShG2kiBve8pymEUZG7uxZpyojyOdB8jll3lgXuX9Y/u88CuOFVnBDhL3AmpgAnqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe9VJEE4QHqkY6hApm9fjb6JocHRunCKJamhIYj9fdEhrhSQx6azuJUNe0V4n9eJ9XRuZ9RkaSaCDxeFKUM6hgW0cAulQRrNjQEYUnNrRD3kURYmwDLJgR3+uVZ0jyuuqdV9+akUruYxFECu2APHAIXnIEauAZ10AAYPIJn8ArerCfrxXq3Psatc9ZkZgf8gfX5A+oxnBk=</latexit>

! f 1 " Dh/q
1

∼ h⊥
1

Fcos(#q− ̂#h)
UU,U FUU,U Acos(#q− ̂#h)

UU,U

Example
@Fanyi_Zhao



14

d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + cos(#q − ̂#h)F
cos(#q− ̂#h)
UU,U

Acos(#q− ̂#h)
UU,U =

Fcos(#q− ̂#h)
UU,U
FUU,U

$−

$+

FUU,U ! f a " f b " H c
ab " D! /c

1

<latexit sha1_base64="WrRHq8SyYbGLcXJUmLWmuJd0EnY="></latexit>

Fcos(#q− ̂#h)
UU,U

<latexit sha1_base64="CU8aId7nukrOH41aRSggGKC22Zk=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiuaqaIuiy66bJCX9CkYTKdtEMnD2cmQgn5Dzf+ihsXirgSXPg3TtostPXAhcM593LvPV7MmVSW9W2srK6tb2yWtsrbO7t7++bBYUdGiSC0TSIeiZ6HJeUspG3FFKe9WFAceJx2vclt7ncfqJAsCltqGlMnwKOQ+YxgpSXXrNmSBdB3U9TKBnZMRWxHigVU2gFWY4J52shcNEjnFhyf32euWbGq1gxwmaCCVECBpmt+2sOIJAENFeFYyj6yYuWkWChGOM3KdiJpjMkEj2hf0xDr9U46+y2Dp1oZQj8SukIFZ+rviRQHUk4DT3fmF8tFLxf/8/qJ8q+dlIVxomhI5ov8hEMVwTwoOGSCEsWnmmAimL4VkjEWmCgdZ1mHgBZfXiadWhVdVtHdRaV+U8RRAsfgBJwBBK5AHTRAE7QBAY/gGbyCN+PJeDHejY9564pRzByBPzC+fgD2LKH9</latexit>

! f !
1T " H ! h/q

1

<latexit sha1_base64="ON9cpwJNf3KCKI9A+hMIzleivkQ=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmkiAEjBUwMBaJPqQmRI7rtFZtJ9gOUhXlB1j4FRYGEGJlZ+NvcNoO0HKkKx2dc6/uvSdMGFXacb6tufmFxaXl0kp5dW19Y9Pe2m6qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ4uC7/1QKSisbjVw4T4HPUEjShG2kiBve8pymEUZG7uxZpyojyOdB8jll3lgXuX9Y/u88CuOFVnBDhL3AmpgAnqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe9VJEE4QHqkY6hApm9fjb6JocHRunCKJamhIYj9fdEhrhSQx6azuJUNe0V4n9eJ9XRuZ9RkaSaCDxeFKUM6hgW0cAulQRrNjQEYUnNrRD3kURYmwDLJgR3+uVZ0jyuuqdV9+akUruYxFECu2APHAIXnIEauAZ10AAYPIJn8ArerCfrxXq3Psatc9ZkZgf8gfX5A+oxnBk=</latexit>

! f 1 " Dh/q
1

∼ h⊥
1

Fcos(#q− ̂#h)
UU,U FUU,U Acos(#q− ̂#h)

UU,U

Example
@Fanyi_Zhao
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d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + cos(#q − ̂#h)F
cos(#q− ̂#h)
UU,U

Acos(#q− ̂#h)
UU,U =

Fcos(#q− ̂#h)
UU,U
FUU,U

$−

$+

FUU,U ! f a " f b " H c
ab " D! /c

1

<latexit sha1_base64="WrRHq8SyYbGLcXJUmLWmuJd0EnY="></latexit>

Fcos(#q− ̂#h)
UU,U

<latexit sha1_base64="CU8aId7nukrOH41aRSggGKC22Zk=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiuaqaIuiy66bJCX9CkYTKdtEMnD2cmQgn5Dzf+ihsXirgSXPg3TtostPXAhcM593LvPV7MmVSW9W2srK6tb2yWtsrbO7t7++bBYUdGiSC0TSIeiZ6HJeUspG3FFKe9WFAceJx2vclt7ncfqJAsCltqGlMnwKOQ+YxgpSXXrNmSBdB3U9TKBnZMRWxHigVU2gFWY4J52shcNEjnFhyf32euWbGq1gxwmaCCVECBpmt+2sOIJAENFeFYyj6yYuWkWChGOM3KdiJpjMkEj2hf0xDr9U46+y2Dp1oZQj8SukIFZ+rviRQHUk4DT3fmF8tFLxf/8/qJ8q+dlIVxomhI5ov8hEMVwTwoOGSCEsWnmmAimL4VkjEWmCgdZ1mHgBZfXiadWhVdVtHdRaV+U8RRAsfgBJwBBK5AHTRAE7QBAY/gGbyCN+PJeDHejY9564pRzByBPzC+fgD2LKH9</latexit>

! f !
1T " H ! h/q

1

<latexit sha1_base64="ON9cpwJNf3KCKI9A+hMIzleivkQ=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmkiAEjBUwMBaJPqQmRI7rtFZtJ9gOUhXlB1j4FRYGEGJlZ+NvcNoO0HKkKx2dc6/uvSdMGFXacb6tufmFxaXl0kp5dW19Y9Pe2m6qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ4uC7/1QKSisbjVw4T4HPUEjShG2kiBve8pymEUZG7uxZpyojyOdB8jll3lgXuX9Y/u88CuOFVnBDhL3AmpgAnqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe9VJEE4QHqkY6hApm9fjb6JocHRunCKJamhIYj9fdEhrhSQx6azuJUNe0V4n9eJ9XRuZ9RkaSaCDxeFKUM6hgW0cAulQRrNjQEYUnNrRD3kURYmwDLJgR3+uVZ0jyuuqdV9+akUruYxFECu2APHAIXnIEauAZ10AAYPIJn8ArerCfrxXq3Psatc9ZkZgf8gfX5A+oxnBk=</latexit>

! f 1 " Dh/q
1

∼ h⊥
1

Acos(#q− ̂#h)
UU,U

Example
@Fanyi_Zhao
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d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + cos(#q − ̂#h)F
cos(#q− ̂#h)
UU,U

Acos(#q− ̂#h)
UU,U =

Fcos(#q− ̂#h)
UU,U
FUU,U

$−

$+

FUU,U ! f a " f b " H c
ab " D! /c

1

<latexit sha1_base64="WrRHq8SyYbGLcXJUmLWmuJd0EnY="></latexit>

Fcos(#q− ̂#h)
UU,U

<latexit sha1_base64="CU8aId7nukrOH41aRSggGKC22Zk=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiuaqaIuiy66bJCX9CkYTKdtEMnD2cmQgn5Dzf+ihsXirgSXPg3TtostPXAhcM593LvPV7MmVSW9W2srK6tb2yWtsrbO7t7++bBYUdGiSC0TSIeiZ6HJeUspG3FFKe9WFAceJx2vclt7ncfqJAsCltqGlMnwKOQ+YxgpSXXrNmSBdB3U9TKBnZMRWxHigVU2gFWY4J52shcNEjnFhyf32euWbGq1gxwmaCCVECBpmt+2sOIJAENFeFYyj6yYuWkWChGOM3KdiJpjMkEj2hf0xDr9U46+y2Dp1oZQj8SukIFZ+rviRQHUk4DT3fmF8tFLxf/8/qJ8q+dlIVxomhI5ov8hEMVwTwoOGSCEsWnmmAimL4VkjEWmCgdZ1mHgBZfXiadWhVdVtHdRaV+U8RRAsfgBJwBBK5AHTRAE7QBAY/gGbyCN+PJeDHejY9564pRzByBPzC+fgD2LKH9</latexit>

! f !
1T " H ! h/q

1

<latexit sha1_base64="ON9cpwJNf3KCKI9A+hMIzleivkQ=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmkiAEjBUwMBaJPqQmRI7rtFZtJ9gOUhXlB1j4FRYGEGJlZ+NvcNoO0HKkKx2dc6/uvSdMGFXacb6tufmFxaXl0kp5dW19Y9Pe2m6qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ4uC7/1QKSisbjVw4T4HPUEjShG2kiBve8pymEUZG7uxZpyojyOdB8jll3lgXuX9Y/u88CuOFVnBDhL3AmpgAnqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe9VJEE4QHqkY6hApm9fjb6JocHRunCKJamhIYj9fdEhrhSQx6azuJUNe0V4n9eJ9XRuZ9RkaSaCDxeFKUM6hgW0cAulQRrNjQEYUnNrRD3kURYmwDLJgR3+uVZ0jyuuqdV9+akUruYxFECu2APHAIXnIEauAZ10AAYPIJn8ArerCfrxXq3Psatc9ZkZgf8gfX5A+oxnBk=</latexit>

! f 1 " Dh/q
1

∼ h⊥
1

Fcos(#q− ̂#h)
UU,U FUU,U Acos(#q− ̂#h)

UU,U

Example
@Fanyi_Zhao
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d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + cos(#q − ̂#h)F
cos(#q− ̂#h)
UU,U

Acos(#q− ̂#h)
UU,U =

Fcos(#q− ̂#h)
UU,U
FUU,U

$−

$+

FUU,U ! f a " f b " H c
ab " D! /c

1

<latexit sha1_base64="WrRHq8SyYbGLcXJUmLWmuJd0EnY="></latexit>

Fcos(#q− ̂#h)
UU,U

<latexit sha1_base64="CU8aId7nukrOH41aRSggGKC22Zk=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiuaqaIuiy66bJCX9CkYTKdtEMnD2cmQgn5Dzf+ihsXirgSXPg3TtostPXAhcM593LvPV7MmVSW9W2srK6tb2yWtsrbO7t7++bBYUdGiSC0TSIeiZ6HJeUspG3FFKe9WFAceJx2vclt7ncfqJAsCltqGlMnwKOQ+YxgpSXXrNmSBdB3U9TKBnZMRWxHigVU2gFWY4J52shcNEjnFhyf32euWbGq1gxwmaCCVECBpmt+2sOIJAENFeFYyj6yYuWkWChGOM3KdiJpjMkEj2hf0xDr9U46+y2Dp1oZQj8SukIFZ+rviRQHUk4DT3fmF8tFLxf/8/qJ8q+dlIVxomhI5ov8hEMVwTwoOGSCEsWnmmAimL4VkjEWmCgdZ1mHgBZfXiadWhVdVtHdRaV+U8RRAsfgBJwBBK5AHTRAE7QBAY/gGbyCN+PJeDHejY9564pRzByBPzC+fgD2LKH9</latexit>

! f !
1T " H ! h/q

1

<latexit sha1_base64="ON9cpwJNf3KCKI9A+hMIzleivkQ=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmkiAEjBUwMBaJPqQmRI7rtFZtJ9gOUhXlB1j4FRYGEGJlZ+NvcNoO0HKkKx2dc6/uvSdMGFXacb6tufmFxaXl0kp5dW19Y9Pe2m6qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ4uC7/1QKSisbjVw4T4HPUEjShG2kiBve8pymEUZG7uxZpyojyOdB8jll3lgXuX9Y/u88CuOFVnBDhL3AmpgAnqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe9VJEE4QHqkY6hApm9fjb6JocHRunCKJamhIYj9fdEhrhSQx6azuJUNe0V4n9eJ9XRuZ9RkaSaCDxeFKUM6hgW0cAulQRrNjQEYUnNrRD3kURYmwDLJgR3+uVZ0jyuuqdV9+akUruYxFECu2APHAIXnIEauAZ10AAYPIJn8ArerCfrxXq3Psatc9ZkZgf8gfX5A+oxnBk=</latexit>

! f 1 " Dh/q
1

∼ h⊥
1

Fcos(#q− ̂#h)
UU,U FUU,U Acos(#q− ̂#h)

UU,U

Example
@Fanyi_Zhao
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d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + cos(#q − ̂#h)F
cos(#q− ̂#h)
UU,U

Acos(#q− ̂#h)
UU,U =

Fcos(#q− ̂#h)
UU,U
FUU,U

$−

$+

FUU,U ! f a " f b " H c
ab " D! /c

1

<latexit sha1_base64="WrRHq8SyYbGLcXJUmLWmuJd0EnY="></latexit>

Fcos(#q− ̂#h)
UU,U

<latexit sha1_base64="CU8aId7nukrOH41aRSggGKC22Zk=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiuaqaIuiy66bJCX9CkYTKdtEMnD2cmQgn5Dzf+ihsXirgSXPg3TtostPXAhcM593LvPV7MmVSW9W2srK6tb2yWtsrbO7t7++bBYUdGiSC0TSIeiZ6HJeUspG3FFKe9WFAceJx2vclt7ncfqJAsCltqGlMnwKOQ+YxgpSXXrNmSBdB3U9TKBnZMRWxHigVU2gFWY4J52shcNEjnFhyf32euWbGq1gxwmaCCVECBpmt+2sOIJAENFeFYyj6yYuWkWChGOM3KdiJpjMkEj2hf0xDr9U46+y2Dp1oZQj8SukIFZ+rviRQHUk4DT3fmF8tFLxf/8/qJ8q+dlIVxomhI5ov8hEMVwTwoOGSCEsWnmmAimL4VkjEWmCgdZ1mHgBZfXiadWhVdVtHdRaV+U8RRAsfgBJwBBK5AHTRAE7QBAY/gGbyCN+PJeDHejY9564pRzByBPzC+fgD2LKH9</latexit>

! f !
1T " H ! h/q

1

<latexit sha1_base64="ON9cpwJNf3KCKI9A+hMIzleivkQ=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmkiAEjBUwMBaJPqQmRI7rtFZtJ9gOUhXlB1j4FRYGEGJlZ+NvcNoO0HKkKx2dc6/uvSdMGFXacb6tufmFxaXl0kp5dW19Y9Pe2m6qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ4uC7/1QKSisbjVw4T4HPUEjShG2kiBve8pymEUZG7uxZpyojyOdB8jll3lgXuX9Y/u88CuOFVnBDhL3AmpgAnqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe9VJEE4QHqkY6hApm9fjb6JocHRunCKJamhIYj9fdEhrhSQx6azuJUNe0V4n9eJ9XRuZ9RkaSaCDxeFKUM6hgW0cAulQRrNjQEYUnNrRD3kURYmwDLJgR3+uVZ0jyuuqdV9+akUruYxFECu2APHAIXnIEauAZ10AAYPIJn8ArerCfrxXq3Psatc9ZkZgf8gfX5A+oxnBk=</latexit>

! f 1 " Dh/q
1

∼ h⊥
1

Fcos(#q− ̂#h)
UU,U FUU,U Acos(#q− ̂#h)

UU,U

Example
@Fanyi_Zhao
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d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + cos(#q − ̂#h)F
cos(#q− ̂#h)
UU,U

Acos(#q− ̂#h)
UU,U =

Fcos(#q− ̂#h)
UU,U
FUU,U

$− $−

$+

FUU,U ! f a " f b " H c
ab " D! /c

1

<latexit sha1_base64="WrRHq8SyYbGLcXJUmLWmuJd0EnY="></latexit>

Fcos(#q− ̂#h)
UU,U

<latexit sha1_base64="CU8aId7nukrOH41aRSggGKC22Zk=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiuaqaIuiy66bJCX9CkYTKdtEMnD2cmQgn5Dzf+ihsXirgSXPg3TtostPXAhcM593LvPV7MmVSW9W2srK6tb2yWtsrbO7t7++bBYUdGiSC0TSIeiZ6HJeUspG3FFKe9WFAceJx2vclt7ncfqJAsCltqGlMnwKOQ+YxgpSXXrNmSBdB3U9TKBnZMRWxHigVU2gFWY4J52shcNEjnFhyf32euWbGq1gxwmaCCVECBpmt+2sOIJAENFeFYyj6yYuWkWChGOM3KdiJpjMkEj2hf0xDr9U46+y2Dp1oZQj8SukIFZ+rviRQHUk4DT3fmF8tFLxf/8/qJ8q+dlIVxomhI5ov8hEMVwTwoOGSCEsWnmmAimL4VkjEWmCgdZ1mHgBZfXiadWhVdVtHdRaV+U8RRAsfgBJwBBK5AHTRAE7QBAY/gGbyCN+PJeDHejY9564pRzByBPzC+fgD2LKH9</latexit>

! f !
1T " H ! h/q

1

<latexit sha1_base64="ON9cpwJNf3KCKI9A+hMIzleivkQ=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmkiAEjBUwMBaJPqQmRI7rtFZtJ9gOUhXlB1j4FRYGEGJlZ+NvcNoO0HKkKx2dc6/uvSdMGFXacb6tufmFxaXl0kp5dW19Y9Pe2m6qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ4uC7/1QKSisbjVw4T4HPUEjShG2kiBve8pymEUZG7uxZpyojyOdB8jll3lgXuX9Y/u88CuOFVnBDhL3AmpgAnqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe9VJEE4QHqkY6hApm9fjb6JocHRunCKJamhIYj9fdEhrhSQx6azuJUNe0V4n9eJ9XRuZ9RkaSaCDxeFKUM6hgW0cAulQRrNjQEYUnNrRD3kURYmwDLJgR3+uVZ0jyuuqdV9+akUruYxFECu2APHAIXnIEauAZ10AAYPIJn8ArerCfrxXq3Psatc9ZkZgf8gfX5A+oxnBk=</latexit>

! f 1 " Dh/q
1

∼ h⊥
1

Acos(#q− ̂#h)
UU,U

Example
@Fanyi_Zhao



Summary & Outlook
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• In summary, we have developed the theoretical framework for all 
spin  asymmetries in  back-to-back jet  productions. 

• Sizable asymmetry can be measured with EIC kinematics. 

• Open new and exciting opportunities in the direction of studying 
spin-dependent hadron structures

e+ (h)

<latexit sha1_base64="ll3Nc7LRKjxy6n7MLucQOygWcuo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOa3WTIeo+9csWv+jOgZRLkpAI56r3yV7evSCqotIRjYzqBn9gww9oywumk1E0NTTAZ4QHtOCqxoCbMZtdO0IlT+ihW2pW0aKb+nsiwMGYsItcpsB2aRW8q/ud1UhtfhRmTSWqpJPNFccqRVWj6OuozTYnlY0cw0czdisgQa0ysC6jkQggWX14mzbNqcFEN7s4rtes8jiIcwTGcQgCXUINbqEMDCDzAM7zCm6e8F+/d+5i3Frx85hD+wPv8AZ4+jyk=</latexit>

�q
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ep → e + jet(h↑) + X

22

A sin( ̂#h− ̂#Sh)
UU,T =

F sin( ̂#h− ̂#Sh)
UU,T
FUU,U

SA

<latexit sha1_base64="TQ/iYeWtFXUeQnCpt6a6e4bPFH4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj14rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPo3/VLZrbhzkFXi5aQMOer90ldvELM0QmmYoFp3PTcxfkaV4UzgtNhLNSaUjekQu5ZKGqH2s/mpU3JulQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtO0YbgLb+8SlqXFa9aqT5Uy7XbPI4CnMIZXIAHV1CDe6hDExgM4Rle4c0Rzovz7nwsWtecfOYE/sD5/AHtyY2S</latexit>

! SA
<latexit sha1_base64="gOjjGqEF8WNOjXwddPXEijVlWdo=">AAAB8nicbZDLSsNAFIYn9VbjrerSTWgRXJVExcuu6sZlRdMW0hAm00k7dDITZiZCCV37BG5cKOLGhU/jzvfwAZykRdT6w8DH/5/DnHPChBKpbPvDKM3NLywulZfNldW19Y3K5lZL8lQg7CJOueiEUGJKGHYVURR3EoFhHFLcDocXed6+xUISzm7UKMF+DPuMRARBpS3P7CYDEmTXwdk4qNTsul3ImgVnCrVGNYruPt3XZlB57/Y4SmPMFKJQSs+xE+VnUCiCKB6b3VTiBKIh7GNPI4Mxln5WjDy2drXTsyIu9GPKKtyfHRmMpRzFoa6MoRrIv1lu/pd5qYpO/IywJFWYoclHUUotxa18f6tHBEaKjjRAJIie1UIDKCBS+kpmcYTTXEffK89Ca7/uHNQPr5xa4xxMVAY7oAr2gAOOQQNcgiZwAQIc3INH8GQo48F4Nl4mpSVj2rMNfsl4+wKr/JS0</latexit>

h
<latexit sha1_base64="o0PnW9Qu0oHR+bO/AIAJRGge31A=">AAAB6HicbZDLSsNAFIZPvNZ4q7p0M1gEVyVR8bIQi25ctmAv0IYymU7bsZNJmJkIJfQJ3LhQxK0+jHs34ts4SYuo9YeBj/8/hznn+BFnSjvOpzUzOze/sJhbspdXVtfW8xubNRXGktAqCXkoGz5WlDNBq5ppThuRpDjwOa37g8s0r99SqVgorvUwol6Ae4J1GcHaWJV+O19wik4mNA3uBArnb/ZZ9Pphl9v591YnJHFAhSYcK9V0nUh7CZaaEU5HditWNMJkgHu0aVDggCovyQYdoV3jdFA3lOYJjTL3Z0eCA6WGgW8qA6z76m+Wmv9lzVh3T7yEiSjWVJDxR92YIx2idGvUYZISzYcGMJHMzIpIH0tMtLmNnR3hNNXR98rTUNsvugfFw4pbKF3AWDnYhh3YAxeOoQRXUIYqEKBwBw/waN1Y99aT9TwunbEmPVvwS9bLF0b5kGI=</latexit>

Sh

<latexit sha1_base64="jrDYGJ0EuJXG9RGxLjL0krf/jEs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF4+V2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKzeZgPChX3Kq7AFknXk4qkKMxKH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbSvql6tWnuoVeq3eRxFOINzuAQPrqEO99CAFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AEo9I25</latexit>

zJ

<latexit sha1_base64="MpZsu57jNfdSVplhK3x+ktubTfw=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj0Ip4q2A9IQ9lsN+3SzW7YnYg19Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnH17nfeWDacCXvYZKwICZDySNOCVjJ7wF7hOxp2r8t9ytVt+bOgJeJV5AqKtDsV756A0XTmEmgghjje24CQUY0cCrYtNxLDUsIHZMh8y2VJGYmyGYnT/GpVQY4UtqWBDxTf09kJDZmEoe2MyYwMoteLv7n+SlEl0HGZZICk3S+KEoFBoXz//GAa0ZBTCwhVHN7K6YjogkFm1Iegrf48jJpn9e8eq1+V682roo4SugYnaAz5KEL1EA3qIlaiCKFntErenPAeXHenY9564pTzByhP3A+fwA2E5E1</latexit>

xJ

<latexit sha1_base64="DAKpGr4/ko36AAPO3SCYPRC5lBc=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj0Ip4q2A9IQ9lsN+3SzW7YnUhL6M/w4kERr/4ab/4bN20O2vpg4PHeDDPzwkRwA6777aytb2xubZd2yrt7+weHlaPjtlGppqxFlVC6GxLDBJesBRwE6yaakTgUrBOOb3O/88S04Uo+wjRhQUyGkkecErCS3wM2gWwy69+X+5WqW3PnwKvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsVu6lhiWEjsmQ+ZZKEjMTZPOTZ/jcKgMcKW1LAp6rvycyEhszjUPbGRMYmWUvF//z/BSi6yDjMkmBSbpYFKUCg8L5/3jANaMgppYQqrm9FdMR0YSCTSkPwVt+eZW0L2tevVZ/qFcbN0UcJXSKztAF8tAVaqA71EQtRJFCz+gVvTngvDjvzseidc0pZk7QHzifPzMDkTM=</latexit>

yJ

<latexit sha1_base64="2Z3Vgf/4WBLfzPC4mhOPCN0unKg=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeiF/FUwX5AG8pmu2mXbnbD7kQMoT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMC2LBDbjut1NaW9/Y3CpvV3Z29/YPqodHHaMSTVmbKqF0LyCGCS5ZGzgI1os1I1EgWDeY3uR+95Fpw5V8gDRmfkTGkoecErBSfwDsCbJ0NryrDKs1t+7OgVeJV5AaKtAaVr8GI0WTiEmgghjT99wY/Ixo4FSwWWWQGBYTOiVj1rdUkogZP5ufPMNnVhnhUGlbEvBc/T2RkciYNApsZ0RgYpa9XPzP6ycQXvkZl3ECTNLFojARGBTO/8cjrhkFkVpCqOb2VkwnRBMKNqU8BG/55VXSuah7jXrjvlFrXhdxlNEJOkXnyEOXqIluUQu1EUUKPaNX9OaA8+K8Ox+L1pJTzByjP3A+fwA0i5E0</latexit>

x

<latexit sha1_base64="qt4o6cXFMptE+aIX3nJAFlDDbZE=">AAAB73icbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj04rGC/YA2lM120i7dbOLuRFpC/4QXD4p49e9489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR03TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYxuZ37rCbQRsXrASQJ+xAZKhIIztFK7izDGbDztlcpuxZ2DrhIvJ2WSo94rfXX7MU8jUMglM6bjuQn6GdMouIRpsZsaSBgfsQF0LFUsAuNn83un9NwqfRrG2pZCOld/T2QsMmYSBbYzYjg0y95M/M/rpBhe+5lQSYqg+GJRmEqKMZ09T/tCA0c5sYRxLeytlA+ZZhxtREUbgrf88ippXla8aqV6Xy3XbvI4CuSUnJEL4pErUiN3pE4ahBNJnskreXMenRfn3flYtK45+cwJ+QPn8wepApBi</latexit>

y

<latexit sha1_base64="yROZwmE8+zxU+27vIONWJwVaqvU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ae0oWy2m3bpZhN3J2IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2ilTg/5E2aTab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHq1au2uVqlf53EU4QRO4Rw8uIQ63EIDmsBAwjO8wpvz4Lw4787HorXg5DPH8AfO5w+qh5Bj</latexit>

z

<latexit sha1_base64="W+TNK2M6NF1BZDNyl6nbBlVxvG0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj04rGC/YA2lM120y7dbOLuRKyhf8KLB0W8+ne8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR9dRvPXBtRKzucJxwP6IDJULBKFqp3UX+iNnTpFcquxV3BrJMvJyUIUe9V/rq9mOWRlwhk9SYjucm6GdUo2CST4rd1PCEshEd8I6likbc+Nns3gk5tUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTJ8nfaE5Qzm2hDIt7K2EDammDG1ERRuCt/jyMmmeV7xqpXpbLdeu8jgKcAwncAYeXEANbqAODWAg4Rle4c25d16cd+dj3rri5DNH8AfO5w+sDJBk</latexit>

ö! Sh

<latexit sha1_base64="MV5cx/Pg1hWKCAkcU4w6WN5D6YU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Qc0IWy2m2bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MONMacf5tiobm1vbO9Xd2t7+weGRfXzSVWkuCe2QlKeyH2JFORO0o5nmtJ9JipOQ0144vpv7vQmViqXiSU8z6id4JFjECNZGCmzbi7EuvCxms6B4DOJZYNedhrMAWiduSepQoh3YX94wJXlChSYcKzVwnUz7BZaaEU5nNS9XNMNkjEd0YKjACVV+sbh8hi6MMkRRKk0JjRbq74kCJ0pNk9B0JljHatWbi/95g1xHN37BRJZrKshyUZRzpFM0jwENmaRE86khmEhmbkUkxhITbcKqmRDc1ZfXSfeq4TYbzYdmvXVbxlGFMziHS3DhGlpwD23oAIEJPMMrvFmF9WK9Wx/L1opVzpzCH1ifPw+Vk/E=</latexit>

ö! h

<latexit sha1_base64="pS1iGr4hOLxAf81n3HjD73fQask=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi8cK9gPaWDbbTbN0swm7E6WE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPTwTX6DjfVmltfWNzq7xd2dnd2z+oHh51dJwqyto0FrHq+UQzwSVrI0fBeoliJPIF6/qTm5nffWRK81je4zRhXkTGkgecEjTSwyAkmA2SkOfDLMyH1ZpTd+awV4lbkBoUaA2rX4NRTNOISaSCaN13nQS9jCjkVLC8Mkg1SwidkDHrGypJxLSXza/O7TOjjOwgVqYk2nP190RGIq2nkW86I4KhXvZm4n9eP8Xgysu4TFJkki4WBamwMbZnEdgjrhhFMTWEUMXNrTYNiSIUTVAVE4K7/PIq6VzU3Ua9cdeoNa+LOMpwAqdwDi5cQhNuoQVtoKDgGV7hzXqyXqx362PRWrKKmWP4A+vzBzQWkvo=</latexit>

Sh!

<latexit sha1_base64="RS9ybw2G2Ikrkae3Yvss+AHK4Vc=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRITFWCKsFYwcJYBH1ITRQ5jtNadezIdpCqKAu/wsIAQqx8Bht/g9NmgJYjWT46517de0+YMqq043xbK6tr6xubta369s7u3r59cNhTIpOYdLFgQg5CpAijnHQ11YwMUklQEjLSDyc3pd9/JFJRwR/0NCV+gkacxhQjbaTAPvZCwSI1TcyX3xdBPvZSItMisBtO05kBLhO3Ig1QoRPYX14kcJYQrjFDSg1dJ9V+jqSmmJGi7mWKpAhP0IgMDeUoIcrPZwcU8MwoEYyFNI9rOFN/d+QoUeWOpjJBeqwWvVL8zxtmOr7yc8rTTBOO54PijEEtYJkGjKgkWLOpIQhLanaFeIwkwtpkVjchuIsnL5PeRdNtNVt3rUb7uoqjBk7AKTgHLrgEbXALOqALMCjAM3gFb9aT9WK9Wx/z0hWr6jkCf2B9/gDxj5dI</latexit>

j !

<latexit sha1_base64="R6rG05HWmdXACM+5sHH9aVu/CGo=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBnocevE4wX3AWkqaZltcmoYkFUbtwX/FiwdFvPpvePO/Md160M0HIY/3fj/y8kLBqNKO821VVlbX1jeqm7Wt7Z3dPXv/oKuSVGLSwQlLZD9EijDKSUdTzUhfSILikJFeOLku/N4DkYom/E5PBfFjNOJ0SDHSRgrsIy9MWKSmsbmy+zzIPEGkyAO77jScGeAycUtSByXagf3lRQlOY8I1ZkipgesI7WdIaooZyWteqohAeIJGZGAoRzFRfjbLn8NTo0RwmEhzuIYz9fdGhmJVRDSTMdJjtegV4n/eINXDSz+jXKSacDx/aJgyqBNYlAEjKgnWbGoIwpKarBCPkURYm8pqpgR38cvLpHvecJuN5m2z3roq66iCY3ACzoALLkAL3IA26AAMHsEzeAVv1pP1Yr1bH/PRilXuHII/sD5/AElFlu0=</latexit>

ST

<latexit sha1_base64="VYhKseuvPbgIFYnpL6gXUNvLPI8=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQy0OPQi8eJ+4KtlDRNt7A0KUkqjtJ/xYsHRbz6j3jzvzHdetDNByGP934/8vKChFGlHefbqmxsbm3vVHdre/sHh0f2cb2vRCox6WHBhBwGSBFGOelpqhkZJpKgOGBkEMxuC3/wSKSignf1PCFejCacRhQjbSTfro8DwUI1j82VPeR+1s19u+E0nQXgOnFL0gAlOr79NQ4FTmPCNWZIqZHrJNrLkNQUM5LXxqkiCcIzNCEjQzmKifKyRfYcnhslhJGQ5nANF+rvjQzFqohnJmOkp2rVK8T/vFGqo2svozxJNeF4+VCUMqgFLIqAIZUEazY3BGFJTVaIp0girE1dNVOCu/rlddK/bLqtZuu+1WjflHVUwSk4AxfABVegDe5AB/QABk/gGbyCNyu3Xqx362M5WrHKnRPwB9bnD8qnlO8=</latexit>

e(pB )

P(pA )

e(pD )

jet( pC )
<latexit sha1_base64="mdXaZ1FrlZoftlqJSHBmkK7ufA4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgKeyKqMegF48R8pJkCbOTTjJkZnadmQ2EJV/hxYMiXv0cb/6Nk2QPmljQUFR1090Vxpxp43nfTm5tfWNzK79d2Nnd2z8oHh41dJQoinUa8Ui1QqKRM4l1wwzHVqyQiJBjMxzdzfzmGJVmkayZSYyBIAPJ+owSY6XHzhhp+jTt1rrFklf25nBXiZ+REmSodotfnV5EE4HSUE60bvtebIKUKMMox2mhk2iMCR2RAbYtlUSgDtL5wVP3zCo9tx8pW9K4c/X3REqE1hMR2k5BzFAvezPxP6+dmP5NkDIZJwYlXSzqJ9w1kTv73u0xhdTwiSWEKmZvdemQKEKNzahgQ/CXX14ljYuyf1X2Hy5LldssjjycwCmcgw/XUIF7qEIdKAh4hld4c5Tz4rw7H4vWnJPNHMMfOJ8/COmQkA==</latexit>

!qT
<latexit sha1_base64="ll3Nc7LRKjxy6n7MLucQOygWcuo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOa3WTIeo+9csWv+jOgZRLkpAI56r3yV7evSCqotIRjYzqBn9gww9oywumk1E0NTTAZ4QHtOCqxoCbMZtdO0IlT+ihW2pW0aKb+nsiwMGYsItcpsB2aRW8q/ud1UhtfhRmTSWqpJPNFccqRVWj6OuozTYnlY0cw0czdisgQa0ysC6jkQggWX14mzbNqcFEN7s4rtes8jiIcwTGcQgCXUINbqEMDCDzAM7zCm6e8F+/d+5i3Frx85hD+wPv8AZ4+jyk=</latexit>

�q

incoming 
proton

incoming 
electron

Final 
hadron

Example 2
@Fanyi_Zhao

Fanyi Zhao

d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + ⋯ + Sh⊥{
sin( ̂#h − ̂#Sh

)F sin( ̂#h− ̂#Sh)
UU,T + ⋯



SA

<latexit sha1_base64="TQ/iYeWtFXUeQnCpt6a6e4bPFH4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj14rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPo3/VLZrbhzkFXi5aQMOer90ldvELM0QmmYoFp3PTcxfkaV4UzgtNhLNSaUjekQu5ZKGqH2s/mpU3JulQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtO0YbgLb+8SlqXFa9aqT5Uy7XbPI4CnMIZXIAHV1CDe6hDExgM4Rle4c0Rzovz7nwsWtecfOYE/sD5/AHtyY2S</latexit>

! SA
<latexit sha1_base64="gOjjGqEF8WNOjXwddPXEijVlWdo=">AAAB8nicbZDLSsNAFIYn9VbjrerSTWgRXJVExcuu6sZlRdMW0hAm00k7dDITZiZCCV37BG5cKOLGhU/jzvfwAZykRdT6w8DH/5/DnHPChBKpbPvDKM3NLywulZfNldW19Y3K5lZL8lQg7CJOueiEUGJKGHYVURR3EoFhHFLcDocXed6+xUISzm7UKMF+DPuMRARBpS3P7CYDEmTXwdk4qNTsul3ImgVnCrVGNYruPt3XZlB57/Y4SmPMFKJQSs+xE+VnUCiCKB6b3VTiBKIh7GNPI4Mxln5WjDy2drXTsyIu9GPKKtyfHRmMpRzFoa6MoRrIv1lu/pd5qYpO/IywJFWYoclHUUotxa18f6tHBEaKjjRAJIie1UIDKCBS+kpmcYTTXEffK89Ca7/uHNQPr5xa4xxMVAY7oAr2gAOOQQNcgiZwAQIc3INH8GQo48F4Nl4mpSVj2rMNfsl4+wKr/JS0</latexit>

h
<latexit sha1_base64="o0PnW9Qu0oHR+bO/AIAJRGge31A=">AAAB6HicbZDLSsNAFIZPvNZ4q7p0M1gEVyVR8bIQi25ctmAv0IYymU7bsZNJmJkIJfQJ3LhQxK0+jHs34ts4SYuo9YeBj/8/hznn+BFnSjvOpzUzOze/sJhbspdXVtfW8xubNRXGktAqCXkoGz5WlDNBq5ppThuRpDjwOa37g8s0r99SqVgorvUwol6Ae4J1GcHaWJV+O19wik4mNA3uBArnb/ZZ9Pphl9v591YnJHFAhSYcK9V0nUh7CZaaEU5HditWNMJkgHu0aVDggCovyQYdoV3jdFA3lOYJjTL3Z0eCA6WGgW8qA6z76m+Wmv9lzVh3T7yEiSjWVJDxR92YIx2idGvUYZISzYcGMJHMzIpIH0tMtLmNnR3hNNXR98rTUNsvugfFw4pbKF3AWDnYhh3YAxeOoQRXUIYqEKBwBw/waN1Y99aT9TwunbEmPVvwS9bLF0b5kGI=</latexit>

Sh

<latexit sha1_base64="jrDYGJ0EuJXG9RGxLjL0krf/jEs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF4+V2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKzeZgPChX3Kq7AFknXk4qkKMxKH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbSvql6tWnuoVeq3eRxFOINzuAQPrqEO99CAFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AEo9I25</latexit>

zJ

<latexit sha1_base64="MpZsu57jNfdSVplhK3x+ktubTfw=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj0Ip4q2A9IQ9lsN+3SzW7YnYg19Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnH17nfeWDacCXvYZKwICZDySNOCVjJ7wF7hOxp2r8t9ytVt+bOgJeJV5AqKtDsV756A0XTmEmgghjje24CQUY0cCrYtNxLDUsIHZMh8y2VJGYmyGYnT/GpVQY4UtqWBDxTf09kJDZmEoe2MyYwMoteLv7n+SlEl0HGZZICk3S+KEoFBoXz//GAa0ZBTCwhVHN7K6YjogkFm1Iegrf48jJpn9e8eq1+V682roo4SugYnaAz5KEL1EA3qIlaiCKFntErenPAeXHenY9564pTzByhP3A+fwA2E5E1</latexit>

xJ

<latexit sha1_base64="DAKpGr4/ko36AAPO3SCYPRC5lBc=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj0Ip4q2A9IQ9lsN+3SzW7YnUhL6M/w4kERr/4ab/4bN20O2vpg4PHeDDPzwkRwA6777aytb2xubZd2yrt7+weHlaPjtlGppqxFlVC6GxLDBJesBRwE6yaakTgUrBOOb3O/88S04Uo+wjRhQUyGkkecErCS3wM2gWwy69+X+5WqW3PnwKvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsVu6lhiWEjsmQ+ZZKEjMTZPOTZ/jcKgMcKW1LAp6rvycyEhszjUPbGRMYmWUvF//z/BSi6yDjMkmBSbpYFKUCg8L5/3jANaMgppYQqrm9FdMR0YSCTSkPwVt+eZW0L2tevVZ/qFcbN0UcJXSKztAF8tAVaqA71EQtRJFCz+gVvTngvDjvzseidc0pZk7QHzifPzMDkTM=</latexit>

yJ

<latexit sha1_base64="2Z3Vgf/4WBLfzPC4mhOPCN0unKg=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeiF/FUwX5AG8pmu2mXbnbD7kQMoT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMC2LBDbjut1NaW9/Y3CpvV3Z29/YPqodHHaMSTVmbKqF0LyCGCS5ZGzgI1os1I1EgWDeY3uR+95Fpw5V8gDRmfkTGkoecErBSfwDsCbJ0NryrDKs1t+7OgVeJV5AaKtAaVr8GI0WTiEmgghjT99wY/Ixo4FSwWWWQGBYTOiVj1rdUkogZP5ufPMNnVhnhUGlbEvBc/T2RkciYNApsZ0RgYpa9XPzP6ycQXvkZl3ECTNLFojARGBTO/8cjrhkFkVpCqOb2VkwnRBMKNqU8BG/55VXSuah7jXrjvlFrXhdxlNEJOkXnyEOXqIluUQu1EUUKPaNX9OaA8+K8Ox+L1pJTzByjP3A+fwA0i5E0</latexit>

x

<latexit sha1_base64="qt4o6cXFMptE+aIX3nJAFlDDbZE=">AAAB73icbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj04rGC/YA2lM120i7dbOLuRFpC/4QXD4p49e9489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR03TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYxuZ37rCbQRsXrASQJ+xAZKhIIztFK7izDGbDztlcpuxZ2DrhIvJ2WSo94rfXX7MU8jUMglM6bjuQn6GdMouIRpsZsaSBgfsQF0LFUsAuNn83un9NwqfRrG2pZCOld/T2QsMmYSBbYzYjg0y95M/M/rpBhe+5lQSYqg+GJRmEqKMZ09T/tCA0c5sYRxLeytlA+ZZhxtREUbgrf88ippXla8aqV6Xy3XbvI4CuSUnJEL4pErUiN3pE4ahBNJnskreXMenRfn3flYtK45+cwJ+QPn8wepApBi</latexit>

y

<latexit sha1_base64="yROZwmE8+zxU+27vIONWJwVaqvU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ae0oWy2m3bpZhN3J2IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2ilTg/5E2aTab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHq1au2uVqlf53EU4QRO4Rw8uIQ63EIDmsBAwjO8wpvz4Lw4787HorXg5DPH8AfO5w+qh5Bj</latexit>

z

<latexit sha1_base64="W+TNK2M6NF1BZDNyl6nbBlVxvG0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj04rGC/YA2lM120y7dbOLuRKyhf8KLB0W8+ne8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR9dRvPXBtRKzucJxwP6IDJULBKFqp3UX+iNnTpFcquxV3BrJMvJyUIUe9V/rq9mOWRlwhk9SYjucm6GdUo2CST4rd1PCEshEd8I6likbc+Nns3gk5tUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTJ8nfaE5Qzm2hDIt7K2EDammDG1ERRuCt/jyMmmeV7xqpXpbLdeu8jgKcAwncAYeXEANbqAODWAg4Rle4c25d16cd+dj3rri5DNH8AfO5w+sDJBk</latexit>

ö! Sh

<latexit sha1_base64="MV5cx/Pg1hWKCAkcU4w6WN5D6YU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Qc0IWy2m2bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MONMacf5tiobm1vbO9Xd2t7+weGRfXzSVWkuCe2QlKeyH2JFORO0o5nmtJ9JipOQ0144vpv7vQmViqXiSU8z6id4JFjECNZGCmzbi7EuvCxms6B4DOJZYNedhrMAWiduSepQoh3YX94wJXlChSYcKzVwnUz7BZaaEU5nNS9XNMNkjEd0YKjACVV+sbh8hi6MMkRRKk0JjRbq74kCJ0pNk9B0JljHatWbi/95g1xHN37BRJZrKshyUZRzpFM0jwENmaRE86khmEhmbkUkxhITbcKqmRDc1ZfXSfeq4TYbzYdmvXVbxlGFMziHS3DhGlpwD23oAIEJPMMrvFmF9WK9Wx/L1opVzpzCH1ifPw+Vk/E=</latexit>

ö! h

<latexit sha1_base64="pS1iGr4hOLxAf81n3HjD73fQask=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi8cK9gPaWDbbTbN0swm7E6WE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPTwTX6DjfVmltfWNzq7xd2dnd2z+oHh51dJwqyto0FrHq+UQzwSVrI0fBeoliJPIF6/qTm5nffWRK81je4zRhXkTGkgecEjTSwyAkmA2SkOfDLMyH1ZpTd+awV4lbkBoUaA2rX4NRTNOISaSCaN13nQS9jCjkVLC8Mkg1SwidkDHrGypJxLSXza/O7TOjjOwgVqYk2nP190RGIq2nkW86I4KhXvZm4n9eP8Xgysu4TFJkki4WBamwMbZnEdgjrhhFMTWEUMXNrTYNiSIUTVAVE4K7/PIq6VzU3Ua9cdeoNa+LOMpwAqdwDi5cQhNuoQVtoKDgGV7hzXqyXqx362PRWrKKmWP4A+vzBzQWkvo=</latexit>

Sh!

<latexit sha1_base64="RS9ybw2G2Ikrkae3Yvss+AHK4Vc=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRITFWCKsFYwcJYBH1ITRQ5jtNadezIdpCqKAu/wsIAQqx8Bht/g9NmgJYjWT46517de0+YMqq043xbK6tr6xubta369s7u3r59cNhTIpOYdLFgQg5CpAijnHQ11YwMUklQEjLSDyc3pd9/JFJRwR/0NCV+gkacxhQjbaTAPvZCwSI1TcyX3xdBPvZSItMisBtO05kBLhO3Ig1QoRPYX14kcJYQrjFDSg1dJ9V+jqSmmJGi7mWKpAhP0IgMDeUoIcrPZwcU8MwoEYyFNI9rOFN/d+QoUeWOpjJBeqwWvVL8zxtmOr7yc8rTTBOO54PijEEtYJkGjKgkWLOpIQhLanaFeIwkwtpkVjchuIsnL5PeRdNtNVt3rUb7uoqjBk7AKTgHLrgEbXALOqALMCjAM3gFb9aT9WK9Wx/z0hWr6jkCf2B9/gDxj5dI</latexit>

j !

<latexit sha1_base64="R6rG05HWmdXACM+5sHH9aVu/CGo=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBnocevE4wX3AWkqaZltcmoYkFUbtwX/FiwdFvPpvePO/Md160M0HIY/3fj/y8kLBqNKO821VVlbX1jeqm7Wt7Z3dPXv/oKuSVGLSwQlLZD9EijDKSUdTzUhfSILikJFeOLku/N4DkYom/E5PBfFjNOJ0SDHSRgrsIy9MWKSmsbmy+zzIPEGkyAO77jScGeAycUtSByXagf3lRQlOY8I1ZkipgesI7WdIaooZyWteqohAeIJGZGAoRzFRfjbLn8NTo0RwmEhzuIYz9fdGhmJVRDSTMdJjtegV4n/eINXDSz+jXKSacDx/aJgyqBNYlAEjKgnWbGoIwpKarBCPkURYm8pqpgR38cvLpHvecJuN5m2z3roq66iCY3ACzoALLkAL3IA26AAMHsEzeAVv1pP1Yr1bH/PRilXuHII/sD5/AElFlu0=</latexit>

ST

<latexit sha1_base64="VYhKseuvPbgIFYnpL6gXUNvLPI8=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQy0OPQi8eJ+4KtlDRNt7A0KUkqjtJ/xYsHRbz6j3jzvzHdetDNByGP934/8vKChFGlHefbqmxsbm3vVHdre/sHh0f2cb2vRCox6WHBhBwGSBFGOelpqhkZJpKgOGBkEMxuC3/wSKSignf1PCFejCacRhQjbSTfro8DwUI1j82VPeR+1s19u+E0nQXgOnFL0gAlOr79NQ4FTmPCNWZIqZHrJNrLkNQUM5LXxqkiCcIzNCEjQzmKifKyRfYcnhslhJGQ5nANF+rvjQzFqohnJmOkp2rVK8T/vFGqo2svozxJNeF4+VCUMqgFLIqAIZUEazY3BGFJTVaIp0girE1dNVOCu/rlddK/bLqtZuu+1WjflHVUwSk4AxfABVegDe5AB/QABk/gGbyCNyu3Xqx362M5WrHKnRPwB9bnD8qnlO8=</latexit>

e(pB )

P(pA )

e(pD )

jet( pC )
<latexit sha1_base64="mdXaZ1FrlZoftlqJSHBmkK7ufA4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgKeyKqMegF48R8pJkCbOTTjJkZnadmQ2EJV/hxYMiXv0cb/6Nk2QPmljQUFR1090Vxpxp43nfTm5tfWNzK79d2Nnd2z8oHh41dJQoinUa8Ui1QqKRM4l1wwzHVqyQiJBjMxzdzfzmGJVmkayZSYyBIAPJ+owSY6XHzhhp+jTt1rrFklf25nBXiZ+REmSodotfnV5EE4HSUE60bvtebIKUKMMox2mhk2iMCR2RAbYtlUSgDtL5wVP3zCo9tx8pW9K4c/X3REqE1hMR2k5BzFAvezPxP6+dmP5NkDIZJwYlXSzqJ9w1kTv73u0xhdTwiSWEKmZvdemQKEKNzahgQ/CXX14ljYuyf1X2Hy5LldssjjycwCmcgw/XUIF7qEIdKAh4hld4c5Tz4rw7H4vWnJPNHMMfOJ8/COmQkA==</latexit>

!qT

23

TMDJFFs for quarks. 

h\ q U L T

U D
h/q
1 H

? h/q
1

L G
h/q
1L H

h/q
1L

T D
? h/q
1T G

h/q
1T H

h/q
1 , H? h/q

1T

<latexit sha1_base64="iWY6lBHwFRJv+MS4TsMrI2ALREQ="></latexit>

<latexit sha1_base64="ll3Nc7LRKjxy6n7MLucQOygWcuo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOa3WTIeo+9csWv+jOgZRLkpAI56r3yV7evSCqotIRjYzqBn9gww9oywumk1E0NTTAZ4QHtOCqxoCbMZtdO0IlT+ihW2pW0aKb+nsiwMGYsItcpsB2aRW8q/ud1UhtfhRmTSWqpJPNFccqRVWj6OuozTYnlY0cw0czdisgQa0ysC6jkQggWX14mzbNqcFEN7s4rtes8jiIcwTGcQgCXUINbqEMDCDzAM7zCm6e8F+/d+5i3Frx85hD+wPv8AZ4+jyk=</latexit>

�q

Unpolarized 
TMDPDF

Polarizing 
TMDFF

match!
 to
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Example 2

A sin( ̂#h− ̂#Sh)
UU,T =

F sin( ̂#h− ̂#Sh)
UU,T
FUU,U

ep → e + jet(h↑) + X

d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + ⋯ + Sh⊥{
sin( ̂#h − ̂#Sh

)F sin( ̂#h− ̂#Sh)
UU,T + ⋯

FUU,U ! f a " f b " H c
ab " D! /c

1

<latexit sha1_base64="WrRHq8SyYbGLcXJUmLWmuJd0EnY="></latexit>

<latexit sha1_base64="ON9cpwJNf3KCKI9A+hMIzleivkQ=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmkiAEjBUwMBaJPqQmRI7rtFZtJ9gOUhXlB1j4FRYGEGJlZ+NvcNoO0HKkKx2dc6/uvSdMGFXacb6tufmFxaXl0kp5dW19Y9Pe2m6qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ4uC7/1QKSisbjVw4T4HPUEjShG2kiBve8pymEUZG7uxZpyojyOdB8jll3lgXuX9Y/u88CuOFVnBDhL3AmpgAnqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe9VJEE4QHqkY6hApm9fjb6JocHRunCKJamhIYj9fdEhrhSQx6azuJUNe0V4n9eJ9XRuZ9RkaSaCDxeFKUM6hgW0cAulQRrNjQEYUnNrRD3kURYmwDLJgR3+uVZ0jyuuqdV9+akUruYxFECu2APHAIXnIEauAZ10AAYPIJn8ArerCfrxXq3Psatc9ZkZgf8gfX5A+oxnBk=</latexit>

! f 1 " Dh/q
1

F sin( ̂#h− ̂#Sh)
UU,T

∼ f1
<latexit sha1_base64="OOr1aXpjr2kinLn98yx4SCxt/XA=">AAACD3icbVC7TsMwFHXKq5RXgJHFogIxlQQhYKyAgbFIfUlNiBzXaa06cbAdpCrKH7DwKywMIMTKysbf4LQZoOVIlo7OuVc+9/gxo1JZ1rdRWlhcWl4pr1bW1jc2t8ztnbbkicCkhTnjousjSRiNSEtRxUg3FgSFPiMdf3SV+50HIiTlUVONY+KGaBDRgGKktOSZhw5XNCTSgU6I1BAjll5nXmo3s7vUiYmIHTg8vs88s2rVrAngPLELUgUFGp755fQ5TkISKcyQlD3bipWbIqEoZiSrOIkkMcIjNCA9TSOkM7jp5J4MHmilDwMu9IsUnKi/N1IUSjkOfT2Zh5azXi7+5/USFVy4KY3iRJEITz8KEgYVh3k5sE8FwYqNNUFYUJ0V4iESCCtdYUWXYM+ePE/aJzX7rGbfnlbrl0UdZbAH9sERsME5qIMb0AAtgMEjeAav4M14Ml6Md+NjOloyip1d8AfG5w9LOZzR</latexit>

! D! h/q
1T

∼ f1
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Example 1 A sin( ̂#h− ̂#Sh)
UU,T =

F sin( ̂#h− ̂#Sh)
UU,T
FUU,U

FUU,U ! f a " f b " H c
ab " D! /c

1

<latexit sha1_base64="WrRHq8SyYbGLcXJUmLWmuJd0EnY="></latexit>

<latexit sha1_base64="ON9cpwJNf3KCKI9A+hMIzleivkQ=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmkiAEjBUwMBaJPqQmRI7rtFZtJ9gOUhXlB1j4FRYGEGJlZ+NvcNoO0HKkKx2dc6/uvSdMGFXacb6tufmFxaXl0kp5dW19Y9Pe2m6qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ4uC7/1QKSisbjVw4T4HPUEjShG2kiBve8pymEUZG7uxZpyojyOdB8jll3lgXuX9Y/u88CuOFVnBDhL3AmpgAnqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe9VJEE4QHqkY6hApm9fjb6JocHRunCKJamhIYj9fdEhrhSQx6azuJUNe0V4n9eJ9XRuZ9RkaSaCDxeFKUM6hgW0cAulQRrNjQEYUnNrRD3kURYmwDLJgR3+uVZ0jyuuqdV9+akUruYxFECu2APHAIXnIEauAZ10AAYPIJn8ArerCfrxXq3Psatc9ZkZgf8gfX5A+oxnBk=</latexit>

! f 1 " Dh/q
1

F sin( ̂#h− ̂#Sh)
UU,T

∼ f1
<latexit sha1_base64="OOr1aXpjr2kinLn98yx4SCxt/XA=">AAACD3icbVC7TsMwFHXKq5RXgJHFogIxlQQhYKyAgbFIfUlNiBzXaa06cbAdpCrKH7DwKywMIMTKysbf4LQZoOVIlo7OuVc+9/gxo1JZ1rdRWlhcWl4pr1bW1jc2t8ztnbbkicCkhTnjousjSRiNSEtRxUg3FgSFPiMdf3SV+50HIiTlUVONY+KGaBDRgGKktOSZhw5XNCTSgU6I1BAjll5nXmo3s7vUiYmIHTg8vs88s2rVrAngPLELUgUFGp755fQ5TkISKcyQlD3bipWbIqEoZiSrOIkkMcIjNCA9TSOkM7jp5J4MHmilDwMu9IsUnKi/N1IUSjkOfT2Zh5azXi7+5/USFVy4KY3iRJEITz8KEgYVh3k5sE8FwYqNNUFYUJ0V4iESCCtdYUWXYM+ePE/aJzX7rGbfnlbrl0UdZbAH9sERsME5qIMb0AAtgMEjeAav4M14Ml6Md+NjOloyip1d8AfG5w9LOZzR</latexit>

! D! h/q
1T

∼ f1d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + ⋯ + Sh⊥{
sin( ̂#h − ̂#Sh

)F sin( ̂#h− ̂#Sh)
UU,T + ⋯
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Example 1 A sin( ̂#h− ̂#Sh)
UU,T =

F sin( ̂#h− ̂#Sh)
UU,T
FUU,U

FUU,U ! f a " f b " H c
ab " D! /c

1

<latexit sha1_base64="WrRHq8SyYbGLcXJUmLWmuJd0EnY="></latexit>

<latexit sha1_base64="ON9cpwJNf3KCKI9A+hMIzleivkQ=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmkiAEjBUwMBaJPqQmRI7rtFZtJ9gOUhXlB1j4FRYGEGJlZ+NvcNoO0HKkKx2dc6/uvSdMGFXacb6tufmFxaXl0kp5dW19Y9Pe2m6qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ4uC7/1QKSisbjVw4T4HPUEjShG2kiBve8pymEUZG7uxZpyojyOdB8jll3lgXuX9Y/u88CuOFVnBDhL3AmpgAnqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe9VJEE4QHqkY6hApm9fjb6JocHRunCKJamhIYj9fdEhrhSQx6azuJUNe0V4n9eJ9XRuZ9RkaSaCDxeFKUM6hgW0cAulQRrNjQEYUnNrRD3kURYmwDLJgR3+uVZ0jyuuqdV9+akUruYxFECu2APHAIXnIEauAZ10AAYPIJn8ArerCfrxXq3Psatc9ZkZgf8gfX5A+oxnBk=</latexit>

! f 1 " Dh/q
1

F sin( ̂#h− ̂#Sh)
UU,T

∼ f1
<latexit sha1_base64="OOr1aXpjr2kinLn98yx4SCxt/XA=">AAACD3icbVC7TsMwFHXKq5RXgJHFogIxlQQhYKyAgbFIfUlNiBzXaa06cbAdpCrKH7DwKywMIMTKysbf4LQZoOVIlo7OuVc+9/gxo1JZ1rdRWlhcWl4pr1bW1jc2t8ztnbbkicCkhTnjousjSRiNSEtRxUg3FgSFPiMdf3SV+50HIiTlUVONY+KGaBDRgGKktOSZhw5XNCTSgU6I1BAjll5nXmo3s7vUiYmIHTg8vs88s2rVrAngPLELUgUFGp755fQ5TkISKcyQlD3bipWbIqEoZiSrOIkkMcIjNCA9TSOkM7jp5J4MHmilDwMu9IsUnKi/N1IUSjkOfT2Zh5azXi7+5/USFVy4KY3iRJEITz8KEgYVh3k5sE8FwYqNNUFYUJ0V4iESCCtdYUWXYM+ePE/aJzX7rGbfnlbrl0UdZbAH9sERsME5qIMb0AAtgMEjeAav4M14Ml6Md+NjOloyip1d8AfG5w9LOZzR</latexit>

! D! h/q
1T

∼ f1d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + ⋯ + Sh⊥{
sin( ̂#h − ̂#Sh

)F sin( ̂#h− ̂#Sh)
UU,T + ⋯
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Example 1 A sin( ̂#h− ̂#Sh)
UU,T =

F sin( ̂#h− ̂#Sh)
UU,T
FUU,U

FUU,U ! f a " f b " H c
ab " D! /c

1

<latexit sha1_base64="WrRHq8SyYbGLcXJUmLWmuJd0EnY="></latexit>

<latexit sha1_base64="ON9cpwJNf3KCKI9A+hMIzleivkQ=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmkiAEjBUwMBaJPqQmRI7rtFZtJ9gOUhXlB1j4FRYGEGJlZ+NvcNoO0HKkKx2dc6/uvSdMGFXacb6tufmFxaXl0kp5dW19Y9Pe2m6qOJWYNHDMYtkOkSKMCtLQVDPSTiRBPGSkFQ4uC7/1QKSisbjVw4T4HPUEjShG2kiBve8pymEUZG7uxZpyojyOdB8jll3lgXuX9Y/u88CuOFVnBDhL3AmpgAnqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe9VJEE4QHqkY6hApm9fjb6JocHRunCKJamhIYj9fdEhrhSQx6azuJUNe0V4n9eJ9XRuZ9RkaSaCDxeFKUM6hgW0cAulQRrNjQEYUnNrRD3kURYmwDLJgR3+uVZ0jyuuqdV9+akUruYxFECu2APHAIXnIEauAZ10AAYPIJn8ArerCfrxXq3Psatc9ZkZgf8gfX5A+oxnBk=</latexit>

! f 1 " Dh/q
1

F sin( ̂#h− ̂#Sh)
UU,T

∼ f1
<latexit sha1_base64="OOr1aXpjr2kinLn98yx4SCxt/XA=">AAACD3icbVC7TsMwFHXKq5RXgJHFogIxlQQhYKyAgbFIfUlNiBzXaa06cbAdpCrKH7DwKywMIMTKysbf4LQZoOVIlo7OuVc+9/gxo1JZ1rdRWlhcWl4pr1bW1jc2t8ztnbbkicCkhTnjousjSRiNSEtRxUg3FgSFPiMdf3SV+50HIiTlUVONY+KGaBDRgGKktOSZhw5XNCTSgU6I1BAjll5nXmo3s7vUiYmIHTg8vs88s2rVrAngPLELUgUFGp755fQ5TkISKcyQlD3bipWbIqEoZiSrOIkkMcIjNCA9TSOkM7jp5J4MHmilDwMu9IsUnKi/N1IUSjkOfT2Zh5azXi7+5/USFVy4KY3iRJEITz8KEgYVh3k5sE8FwYqNNUFYUJ0V4iESCCtdYUWXYM+ePE/aJzX7rGbfnlbrl0UdZbAH9sERsME5qIMb0AAtgMEjeAav4M14Ml6Md+NjOloyip1d8AfG5w9LOZzR</latexit>

! D! h/q
1T

∼ f1d"

dp2
TdyJd2qTdzhd2j⊥

= FUU,U + ⋯ + Sh⊥{
sin( ̂#h − ̂#Sh

)F sin( ̂#h− ̂#Sh)
UU,T + ⋯
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TMDJFFsTheoretical framework

Illustration for the distribution of hadrons inside jets 
produced with an electron in the collisions of a 

polarized proton and en electron. 

SA

<latexit sha1_base64="TQ/iYeWtFXUeQnCpt6a6e4bPFH4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj14rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPo3/VLZrbhzkFXi5aQMOer90ldvELM0QmmYoFp3PTcxfkaV4UzgtNhLNSaUjekQu5ZKGqH2s/mpU3JulQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtO0YbgLb+8SlqXFa9aqT5Uy7XbPI4CnMIZXIAHV1CDe6hDExgM4Rle4c0Rzovz7nwsWtecfOYE/sD5/AHtyY2S</latexit>

! SA
<latexit sha1_base64="gOjjGqEF8WNOjXwddPXEijVlWdo=">AAAB8nicbZDLSsNAFIYn9VbjrerSTWgRXJVExcuu6sZlRdMW0hAm00k7dDITZiZCCV37BG5cKOLGhU/jzvfwAZykRdT6w8DH/5/DnHPChBKpbPvDKM3NLywulZfNldW19Y3K5lZL8lQg7CJOueiEUGJKGHYVURR3EoFhHFLcDocXed6+xUISzm7UKMF+DPuMRARBpS3P7CYDEmTXwdk4qNTsul3ImgVnCrVGNYruPt3XZlB57/Y4SmPMFKJQSs+xE+VnUCiCKB6b3VTiBKIh7GNPI4Mxln5WjDy2drXTsyIu9GPKKtyfHRmMpRzFoa6MoRrIv1lu/pd5qYpO/IywJFWYoclHUUotxa18f6tHBEaKjjRAJIie1UIDKCBS+kpmcYTTXEffK89Ca7/uHNQPr5xa4xxMVAY7oAr2gAOOQQNcgiZwAQIc3INH8GQo48F4Nl4mpSVj2rMNfsl4+wKr/JS0</latexit>

h
<latexit sha1_base64="o0PnW9Qu0oHR+bO/AIAJRGge31A=">AAAB6HicbZDLSsNAFIZPvNZ4q7p0M1gEVyVR8bIQi25ctmAv0IYymU7bsZNJmJkIJfQJ3LhQxK0+jHs34ts4SYuo9YeBj/8/hznn+BFnSjvOpzUzOze/sJhbspdXVtfW8xubNRXGktAqCXkoGz5WlDNBq5ppThuRpDjwOa37g8s0r99SqVgorvUwol6Ae4J1GcHaWJV+O19wik4mNA3uBArnb/ZZ9Pphl9v591YnJHFAhSYcK9V0nUh7CZaaEU5HditWNMJkgHu0aVDggCovyQYdoV3jdFA3lOYJjTL3Z0eCA6WGgW8qA6z76m+Wmv9lzVh3T7yEiSjWVJDxR92YIx2idGvUYZISzYcGMJHMzIpIH0tMtLmNnR3hNNXR98rTUNsvugfFw4pbKF3AWDnYhh3YAxeOoQRXUIYqEKBwBw/waN1Y99aT9TwunbEmPVvwS9bLF0b5kGI=</latexit>

Sh

<latexit sha1_base64="jrDYGJ0EuJXG9RGxLjL0krf/jEs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF4+V2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ+54lrI2L1iNOE+xEdKREKRtFKzeZgPChX3Kq7AFknXk4qkKMxKH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbSvql6tWnuoVeq3eRxFOINzuAQPrqEO99CAFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AEo9I25</latexit>

zJ

<latexit sha1_base64="MpZsu57jNfdSVplhK3x+ktubTfw=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj0Ip4q2A9IQ9lsN+3SzW7YnYg19Gd48aCIV3+NN/+NmzYHbX0w8Hhvhpl5YSK4Adf9dlZW19Y3Nktb5e2d3b39ysFh26hUU9aiSijdDYlhgkvWAg6CdRPNSBwK1gnH17nfeWDacCXvYZKwICZDySNOCVjJ7wF7hOxp2r8t9ytVt+bOgJeJV5AqKtDsV756A0XTmEmgghjje24CQUY0cCrYtNxLDUsIHZMh8y2VJGYmyGYnT/GpVQY4UtqWBDxTf09kJDZmEoe2MyYwMoteLv7n+SlEl0HGZZICk3S+KEoFBoXz//GAa0ZBTCwhVHN7K6YjogkFm1Iegrf48jJpn9e8eq1+V682roo4SugYnaAz5KEL1EA3qIlaiCKFntErenPAeXHenY9564pTzByhP3A+fwA2E5E1</latexit>

xJ

<latexit sha1_base64="DAKpGr4/ko36AAPO3SCYPRC5lBc=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj0Ip4q2A9IQ9lsN+3SzW7YnUhL6M/w4kERr/4ab/4bN20O2vpg4PHeDDPzwkRwA6777aytb2xubZd2yrt7+weHlaPjtlGppqxFlVC6GxLDBJesBRwE6yaakTgUrBOOb3O/88S04Uo+wjRhQUyGkkecErCS3wM2gWwy69+X+5WqW3PnwKvEK0gVFWj2K1+9gaJpzCRQQYzxPTeBICMaOBVsVu6lhiWEjsmQ+ZZKEjMTZPOTZ/jcKgMcKW1LAp6rvycyEhszjUPbGRMYmWUvF//z/BSi6yDjMkmBSbpYFKUCg8L5/3jANaMgppYQqrm9FdMR0YSCTSkPwVt+eZW0L2tevVZ/qFcbN0UcJXSKztAF8tAVaqA71EQtRJFCz+gVvTngvDjvzseidc0pZk7QHzifPzMDkTM=</latexit>

yJ

<latexit sha1_base64="2Z3Vgf/4WBLfzPC4mhOPCN0unKg=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeiF/FUwX5AG8pmu2mXbnbD7kQMoT/DiwdFvPprvPlv3LQ5aOuDgcd7M8zMC2LBDbjut1NaW9/Y3CpvV3Z29/YPqodHHaMSTVmbKqF0LyCGCS5ZGzgI1os1I1EgWDeY3uR+95Fpw5V8gDRmfkTGkoecErBSfwDsCbJ0NryrDKs1t+7OgVeJV5AaKtAaVr8GI0WTiEmgghjT99wY/Ixo4FSwWWWQGBYTOiVj1rdUkogZP5ufPMNnVhnhUGlbEvBc/T2RkciYNApsZ0RgYpa9XPzP6ycQXvkZl3ECTNLFojARGBTO/8cjrhkFkVpCqOb2VkwnRBMKNqU8BG/55VXSuah7jXrjvlFrXhdxlNEJOkXnyEOXqIluUQu1EUUKPaNX9OaA8+K8Ox+L1pJTzByjP3A+fwA0i5E0</latexit>

x

<latexit sha1_base64="qt4o6cXFMptE+aIX3nJAFlDDbZE=">AAAB73icbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj04rGC/YA2lM120i7dbOLuRFpC/4QXD4p49e9489+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR03TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYxuZ37rCbQRsXrASQJ+xAZKhIIztFK7izDGbDztlcpuxZ2DrhIvJ2WSo94rfXX7MU8jUMglM6bjuQn6GdMouIRpsZsaSBgfsQF0LFUsAuNn83un9NwqfRrG2pZCOld/T2QsMmYSBbYzYjg0y95M/M/rpBhe+5lQSYqg+GJRmEqKMZ09T/tCA0c5sYRxLeytlA+ZZhxtREUbgrf88ippXla8aqV6Xy3XbvI4CuSUnJEL4pErUiN3pE4ahBNJnskreXMenRfn3flYtK45+cwJ+QPn8wepApBi</latexit>

y

<latexit sha1_base64="yROZwmE8+zxU+27vIONWJwVaqvU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ae0oWy2m3bpZhN3J2IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbG6x0nC/YgOlQgFo2ilTg/5E2aTab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/8TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHq1au2uVqlf53EU4QRO4Rw8uIQ63EIDmsBAwjO8wpvz4Lw4787HorXg5DPH8AfO5w+qh5Bj</latexit>

z

<latexit sha1_base64="W+TNK2M6NF1BZDNyl6nbBlVxvG0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj04rGC/YA2lM120y7dbOLuRKyhf8KLB0W8+ne8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR9dRvPXBtRKzucJxwP6IDJULBKFqp3UX+iNnTpFcquxV3BrJMvJyUIUe9V/rq9mOWRlwhk9SYjucm6GdUo2CST4rd1PCEshEd8I6likbc+Nns3gk5tUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTJ8nfaE5Qzm2hDIt7K2EDammDG1ERRuCt/jyMmmeV7xqpXpbLdeu8jgKcAwncAYeXEANbqAODWAg4Rle4c25d16cd+dj3rri5DNH8AfO5w+sDJBk</latexit>

ö! Sh

<latexit sha1_base64="MV5cx/Pg1hWKCAkcU4w6WN5D6YU=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Qc0IWy2m2bpZhN2N4US+k+8eFDEq//Em//GbZuDtj4YeLw3w8y8MONMacf5tiobm1vbO9Xd2t7+weGRfXzSVWkuCe2QlKeyH2JFORO0o5nmtJ9JipOQ0144vpv7vQmViqXiSU8z6id4JFjECNZGCmzbi7EuvCxms6B4DOJZYNedhrMAWiduSepQoh3YX94wJXlChSYcKzVwnUz7BZaaEU5nNS9XNMNkjEd0YKjACVV+sbh8hi6MMkRRKk0JjRbq74kCJ0pNk9B0JljHatWbi/95g1xHN37BRJZrKshyUZRzpFM0jwENmaRE86khmEhmbkUkxhITbcKqmRDc1ZfXSfeq4TYbzYdmvXVbxlGFMziHS3DhGlpwD23oAIEJPMMrvFmF9WK9Wx/L1opVzpzCH1ifPw+Vk/E=</latexit>

ö! h

<latexit sha1_base64="pS1iGr4hOLxAf81n3HjD73fQask=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi8cK9gPaWDbbTbN0swm7E6WE/A8vHhTx6n/x5r9x2+agrQ8GHu/NMDPPTwTX6DjfVmltfWNzq7xd2dnd2z+oHh51dJwqyto0FrHq+UQzwSVrI0fBeoliJPIF6/qTm5nffWRK81je4zRhXkTGkgecEjTSwyAkmA2SkOfDLMyH1ZpTd+awV4lbkBoUaA2rX4NRTNOISaSCaN13nQS9jCjkVLC8Mkg1SwidkDHrGypJxLSXza/O7TOjjOwgVqYk2nP190RGIq2nkW86I4KhXvZm4n9eP8Xgysu4TFJkki4WBamwMbZnEdgjrhhFMTWEUMXNrTYNiSIUTVAVE4K7/PIq6VzU3Ua9cdeoNa+LOMpwAqdwDi5cQhNuoQVtoKDgGV7hzXqyXqx362PRWrKKmWP4A+vzBzQWkvo=</latexit>

Sh!

<latexit sha1_base64="RS9ybw2G2Ikrkae3Yvss+AHK4Vc=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRITFWCKsFYwcJYBH1ITRQ5jtNadezIdpCqKAu/wsIAQqx8Bht/g9NmgJYjWT46517de0+YMqq043xbK6tr6xubta369s7u3r59cNhTIpOYdLFgQg5CpAijnHQ11YwMUklQEjLSDyc3pd9/JFJRwR/0NCV+gkacxhQjbaTAPvZCwSI1TcyX3xdBPvZSItMisBtO05kBLhO3Ig1QoRPYX14kcJYQrjFDSg1dJ9V+jqSmmJGi7mWKpAhP0IgMDeUoIcrPZwcU8MwoEYyFNI9rOFN/d+QoUeWOpjJBeqwWvVL8zxtmOr7yc8rTTBOO54PijEEtYJkGjKgkWLOpIQhLanaFeIwkwtpkVjchuIsnL5PeRdNtNVt3rUb7uoqjBk7AKTgHLrgEbXALOqALMCjAM3gFb9aT9WK9Wx/z0hWr6jkCf2B9/gDxj5dI</latexit>

j !

<latexit sha1_base64="R6rG05HWmdXACM+5sHH9aVu/CGo=">AAAB/3icbVDNS8MwHE3n15xfVcGLl+AQPI1WBnocevE4wX3AWkqaZltcmoYkFUbtwX/FiwdFvPpvePO/Md160M0HIY/3fj/y8kLBqNKO821VVlbX1jeqm7Wt7Z3dPXv/oKuSVGLSwQlLZD9EijDKSUdTzUhfSILikJFeOLku/N4DkYom/E5PBfFjNOJ0SDHSRgrsIy9MWKSmsbmy+zzIPEGkyAO77jScGeAycUtSByXagf3lRQlOY8I1ZkipgesI7WdIaooZyWteqohAeIJGZGAoRzFRfjbLn8NTo0RwmEhzuIYz9fdGhmJVRDSTMdJjtegV4n/eINXDSz+jXKSacDx/aJgyqBNYlAEjKgnWbGoIwpKarBCPkURYm8pqpgR38cvLpHvecJuN5m2z3roq66iCY3ACzoALLkAL3IA26AAMHsEzeAVv1pP1Yr1bH/PRilXuHII/sD5/AElFlu0=</latexit>

ST

<latexit sha1_base64="VYhKseuvPbgIFYnpL6gXUNvLPI8=">AAAB+3icbVDNS8MwHE3n15xfdR69BIfgabQy0OPQi8eJ+4KtlDRNt7A0KUkqjtJ/xYsHRbz6j3jzvzHdetDNByGP934/8vKChFGlHefbqmxsbm3vVHdre/sHh0f2cb2vRCox6WHBhBwGSBFGOelpqhkZJpKgOGBkEMxuC3/wSKSignf1PCFejCacRhQjbSTfro8DwUI1j82VPeR+1s19u+E0nQXgOnFL0gAlOr79NQ4FTmPCNWZIqZHrJNrLkNQUM5LXxqkiCcIzNCEjQzmKifKyRfYcnhslhJGQ5nANF+rvjQzFqohnJmOkp2rVK8T/vFGqo2svozxJNeF4+VCUMqgFLIqAIZUEazY3BGFJTVaIp0girE1dNVOCu/rlddK/bLqtZuu+1WjflHVUwSk4AxfABVegDe5AB/QABk/gGbyCNyu3Xqx362M5WrHKnRPwB9bnD8qnlO8=</latexit>

e(pB )

P(pA )

e(pD )

jet( pC )
<latexit sha1_base64="mdXaZ1FrlZoftlqJSHBmkK7ufA4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgKeyKqMegF48R8pJkCbOTTjJkZnadmQ2EJV/hxYMiXv0cb/6Nk2QPmljQUFR1090Vxpxp43nfTm5tfWNzK79d2Nnd2z8oHh41dJQoinUa8Ui1QqKRM4l1wwzHVqyQiJBjMxzdzfzmGJVmkayZSYyBIAPJ+owSY6XHzhhp+jTt1rrFklf25nBXiZ+REmSodotfnV5EE4HSUE60bvtebIKUKMMox2mhk2iMCR2RAbYtlUSgDtL5wVP3zCo9tx8pW9K4c/X3REqE1hMR2k5BzFAvezPxP6+dmP5NkDIZJwYlXSzqJ9w1kTv73u0xhdTwiSWEKmZvdemQKEKNzahgQ/CXX14ljYuyf1X2Hy5LldssjjycwCmcgw/XUIF7qEIdKAh4hld4c5Tz4rw7H4vWnJPNHMMfOJ8/COmQkA==</latexit>

!qT

ep → e + jet(h) + X

<latexit sha1_base64="ll3Nc7LRKjxy6n7MLucQOygWcuo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOa3WTIeo+9csWv+jOgZRLkpAI56r3yV7evSCqotIRjYzqBn9gww9oywumk1E0NTTAZ4QHtOCqxoCbMZtdO0IlT+ihW2pW0aKb+nsiwMGYsItcpsB2aRW8q/ud1UhtfhRmTSWqpJPNFccqRVWj6OuozTYnlY0cw0czdisgQa0ysC6jkQggWX14mzbNqcFEN7s4rtes8jiIcwTGcQgCXUINbqEMDCDzAM7zCm6e8F+/d+5i3Frx85hD+wPv8AZ4+jyk=</latexit>

�q

@Fanyi_Zhao


