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In questo manuale sono illustrate 
le regole base per la corretta 
applicazione del marchio 
Universitˆ di Pavia. 
Il logo, i caratteri tipograÞci e i colori 
scelti sono infatti gli elementi 
che partecipano alla costruzione 
dellÕidentitˆ visiva di qualsiasi attore 
che voglia presentarsi al mercato, 
sia esso un prodotto mass market, 
unÕIstituzione o un ateneo. 
Sono il suo volto commerciale ma 
anche istituzionale, quello che 
permetterˆ allÕUniversitˆ di Pavia di 
essere riconoscibile nel tempo 
agli occhi del suo pubblico interno, 
ma anche esterno. 
Proprio per il ruolo centrale  
che rivestono, tali elementi devono 
essere rappresentati e utilizzati 

secondo regole precise e inderogabili, 
al Þne di garantire la coerenza e 
lÕefÞcacia dellÕintero sistema di identitˆ 
visiva. Per questo • importante che il 
manuale, nella sua forma cartacea 
o digitale, venga trasmesso a tutti 
coloro che in futuro si occuperanno 
di progettare elementi di 
comunicazione per lÕUniversitˆ di 
Pavia.
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Transverse momentum of Drell-Yan pairs 
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effects
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+ non perturbative
effects
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+ non perturbative
effects

Can we describe
data here?
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d�

dq2T
(matched) =

d�

dq2T
(resum)NLL � d�

dq2T
(expanded)

�����
O(↵s)

+
d�

dq2T
(LO)
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W Y

Matching resummation and Þxed order

W + Y

Gavin et al 
I.J.Mod.Phys. A10 (1995)



Arnold & KauffmanÕs rule

When W < 0 switch to Þxed order !

(usually happens at qT = Q/2)

Arnold & Kauffman NP B349 381

Collins et al PRD94 034014
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NLO collinear factorization: O(↵2
s)
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here  collinear factorization 
should be reliable

Asymptotic = 
expansion of resummed result

at Þxed order



low energy DY data
Experiment Reaction Year TMD 

Þts
PDF 
Þts

R209 p-p 1981 ✔ ✘

E288
p-Cu,  
p-Pt 1981 ✔ ✘

E605 p-Cu 1991 ✔ ✔

E866 p-p, 
p-d

2003 ✘ ✔

9

20 GeV !
!

s ! 60 GeV
<latexit sha1_base64="nIbRlj+JatpnFTOnNhBlJV7Q66Y=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZIiKq6KLnRZwT6gCWUyvWmHTh7OTIQS+hdu/BU3LhRxqzv/xmkbUVsPDBzOOZc79/gJZ1LZ9qdRWFhcWl4prpbW1jc2t8ztnYaMU0GhTmMei5ZPJHAWQV0xxaGVCCChz6HpDy7GfvMOhGRxdKOGCXgh6UUsYJQoLXVMq2Jj9wxfQgO7HKSULMSuvBUqk6Mf5fg71DHLtmVPgOeJk5MyylHrmB9uN6ZpCJGinEjZduxEeRkRilEOo5KbSkgIHZAetDWNSAjSyyZ3jfCBVro4iIV+kcIT9fdERkIph6GvkyFRfTnrjcX/vHaqglMvY1GSKojodFGQcqxiPC4Jd5kAqvhQE0IF03/FtE8EoUpXWdIlOLMnz5NGxXJsy7k+KlfP8zqKaA/to0PkoBNURVeohuqIonv0iJ7Ri/FgPBmvxts0WjDymV30B8b7F6NZnbg=</latexit><latexit sha1_base64="nIbRlj+JatpnFTOnNhBlJV7Q66Y=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZIiKq6KLnRZwT6gCWUyvWmHTh7OTIQS+hdu/BU3LhRxqzv/xmkbUVsPDBzOOZc79/gJZ1LZ9qdRWFhcWl4prpbW1jc2t8ztnYaMU0GhTmMei5ZPJHAWQV0xxaGVCCChz6HpDy7GfvMOhGRxdKOGCXgh6UUsYJQoLXVMq2Jj9wxfQgO7HKSULMSuvBUqk6Mf5fg71DHLtmVPgOeJk5MyylHrmB9uN6ZpCJGinEjZduxEeRkRilEOo5KbSkgIHZAetDWNSAjSyyZ3jfCBVro4iIV+kcIT9fdERkIph6GvkyFRfTnrjcX/vHaqglMvY1GSKojodFGQcqxiPC4Jd5kAqvhQE0IF03/FtE8EoUpXWdIlOLMnz5NGxXJsy7k+KlfP8zqKaA/to0PkoBNURVeohuqIonv0iJ7Ri/FgPBmvxts0WjDymV30B8b7F6NZnbg=</latexit><latexit sha1_base64="nIbRlj+JatpnFTOnNhBlJV7Q66Y=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwFZIiKq6KLnRZwT6gCWUyvWmHTh7OTIQS+hdu/BU3LhRxqzv/xmkbUVsPDBzOOZc79/gJZ1LZ9qdRWFhcWl4prpbW1jc2t8ztnYaMU0GhTmMei5ZPJHAWQV0xxaGVCCChz6HpDy7GfvMOhGRxdKOGCXgh6UUsYJQoLXVMq2Jj9wxfQgO7HKSULMSuvBUqk6Mf5fg71DHLtmVPgOeJk5MyylHrmB9uN6ZpCJGinEjZduxEeRkRilEOo5KbSkgIHZAetDWNSAjSyyZ3jfCBVro4iIV+kcIT9fdERkIph6GvkyFRfTnrjcX/vHaqglMvY1GSKojodFGQcqxiPC4Jd5kAqvhQE0IF03/FtE8EoUpXWdIlOLMnz5NGxXJsy7k+KlfP8zqKaA/to0PkoBNURVeohuqIonv0iJ7Ri/FgPBmvxts0WjDymV30B8b7F6NZnbg=</latexit>
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E866/NuSea
!

s = 38.8 GeV
<latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit><latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit><latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit>

p p ! µ+µ�X
<latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit>
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1 2 3 4 5

0.001

0.010

0.100
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pT [GeV]
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d
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d
3

p
[

p
b

G
e

V
2

]

Q=4.2- 5.2 GeV, xF =0.15- 0.35

NLO 
+PDF uncertainty

O(↵2
s)

<latexit sha1_base64="4C6c/cV/OsaIBk6L16gYvrCqdBg=">AAACBXicbVBNS8NAEN34WetX1KMegkWol5IUQY9FL96sYD+giWWy3bRLN5uwuxFKyMWLf8WLB0W8+h+8+W/ctDlo64OBx3szzMzzY0alsu1vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fZCEUU5aiipGurEgEPqMdPzxVe53HoiQNOJ3ahITL4QhpwHFoLTUN4/cENQIA0tvsqoLLB5BP5XZfVrPTst9s2LX7CmsReIUpIIKNPvmlzuIcBISrjADKXuOHSsvBaEoZiQru4kkMeAxDElPUw4hkV46/SKzTrQysIJI6OLKmqq/J1IIpZyEvu7Mb5bzXi7+5/USFVx4KeVxogjHs0VBwiwVWXkk1oAKghWbaAJYUH2rhUcgACsdXB6CM//yImnXa45dc27PKo3LIo4SOkTHqIocdI4a6Bo1UQth9Iie0St6M56MF+Pd+Ji1LhnFzAH6A+PzByMdmE8=</latexit><latexit sha1_base64="4C6c/cV/OsaIBk6L16gYvrCqdBg=">AAACBXicbVBNS8NAEN34WetX1KMegkWol5IUQY9FL96sYD+giWWy3bRLN5uwuxFKyMWLf8WLB0W8+h+8+W/ctDlo64OBx3szzMzzY0alsu1vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fZCEUU5aiipGurEgEPqMdPzxVe53HoiQNOJ3ahITL4QhpwHFoLTUN4/cENQIA0tvsqoLLB5BP5XZfVrPTst9s2LX7CmsReIUpIIKNPvmlzuIcBISrjADKXuOHSsvBaEoZiQru4kkMeAxDElPUw4hkV46/SKzTrQysIJI6OLKmqq/J1IIpZyEvu7Mb5bzXi7+5/USFVx4KeVxogjHs0VBwiwVWXkk1oAKghWbaAJYUH2rhUcgACsdXB6CM//yImnXa45dc27PKo3LIo4SOkTHqIocdI4a6Bo1UQth9Iie0St6M56MF+Pd+Ji1LhnFzAH6A+PzByMdmE8=</latexit><latexit sha1_base64="4C6c/cV/OsaIBk6L16gYvrCqdBg=">AAACBXicbVBNS8NAEN34WetX1KMegkWol5IUQY9FL96sYD+giWWy3bRLN5uwuxFKyMWLf8WLB0W8+h+8+W/ctDlo64OBx3szzMzzY0alsu1vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fZCEUU5aiipGurEgEPqMdPzxVe53HoiQNOJ3ahITL4QhpwHFoLTUN4/cENQIA0tvsqoLLB5BP5XZfVrPTst9s2LX7CmsReIUpIIKNPvmlzuIcBISrjADKXuOHSsvBaEoZiQru4kkMeAxDElPUw4hkV46/SKzTrQysIJI6OLKmqq/J1IIpZyEvu7Mb5bzXi7+5/USFVx4KeVxogjHs0VBwiwVWXkk1oAKghWbaAJYUH2rhUcgACsdXB6CM//yImnXa45dc27PKo3LIo4SOkTHqIocdI4a6Bo1UQth9Iie0St6M56MF+Pd+Ji1LhnFzAH6A+PzByMdmE8=</latexit>
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Q=4.7 GeV, xF={0.15,0.35}, target=p

!
s = 38.8 GeV

<latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit><latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit><latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit>

p p ! µ+µ�X
<latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit>

scale variations

E866/NuSea
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E288
p Cu, p P t ! µ+ µ! X

<latexit sha1_base64="UjlJ+JYc3ZuRBlh6EwVIcqnzgcI=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglpmRFFwU+zGZQV7gU5bMmnahmYuJGeUMsyTuPFV3LhQRHClb2NmOgttPRDy8f/nkJzfCQRXYJrfRm5hcWl5Jb9aWFvf2Nwqbu80lB9KyurUF75sOUQxwT1WBw6CtQLJiOsI1nTG1cRv3jOpuO/dwSRgHZcMPT7glICWesXzANtXuBoeJ1fKNcC25MMRECn9B2y7Ie5GR3EC3egkTlpavWLJLJtp4XmwMiihrGq94qfd92noMg+oIEq1LTOATkQkcCpYXLBDxQJCx2TI2ho94jLVidL1YnyglT4e+FIfD3Cq/p6IiKvUxHV0p0tgpGa9RPzPa4cwuOxE3AtCYB6dPjQIBQYfJ1nhPpeMgphoIFRy/VdMR0QSCjrRgg7Bml15HhqnZcssW7dnpcp1Fkce7aF9dIgsdIEq6AbVUB1R9Iie0St6M56MF+Pd+Ji25oxsZhf9KePrB3G0n54=</latexit><latexit sha1_base64="UjlJ+JYc3ZuRBlh6EwVIcqnzgcI=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglpmRFFwU+zGZQV7gU5bMmnahmYuJGeUMsyTuPFV3LhQRHClb2NmOgttPRDy8f/nkJzfCQRXYJrfRm5hcWl5Jb9aWFvf2Nwqbu80lB9KyurUF75sOUQxwT1WBw6CtQLJiOsI1nTG1cRv3jOpuO/dwSRgHZcMPT7glICWesXzANtXuBoeJ1fKNcC25MMRECn9B2y7Ie5GR3EC3egkTlpavWLJLJtp4XmwMiihrGq94qfd92noMg+oIEq1LTOATkQkcCpYXLBDxQJCx2TI2ho94jLVidL1YnyglT4e+FIfD3Cq/p6IiKvUxHV0p0tgpGa9RPzPa4cwuOxE3AtCYB6dPjQIBQYfJ1nhPpeMgphoIFRy/VdMR0QSCjrRgg7Bml15HhqnZcssW7dnpcp1Fkce7aF9dIgsdIEq6AbVUB1R9Iie0St6M56MF+Pd+Ji25oxsZhf9KePrB3G0n54=</latexit><latexit sha1_base64="UjlJ+JYc3ZuRBlh6EwVIcqnzgcI=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglpmRFFwU+zGZQV7gU5bMmnahmYuJGeUMsyTuPFV3LhQRHClb2NmOgttPRDy8f/nkJzfCQRXYJrfRm5hcWl5Jb9aWFvf2Nwqbu80lB9KyurUF75sOUQxwT1WBw6CtQLJiOsI1nTG1cRv3jOpuO/dwSRgHZcMPT7glICWesXzANtXuBoeJ1fKNcC25MMRECn9B2y7Ie5GR3EC3egkTlpavWLJLJtp4XmwMiihrGq94qfd92noMg+oIEq1LTOATkQkcCpYXLBDxQJCx2TI2ho94jLVidL1YnyglT4e+FIfD3Cq/p6IiKvUxHV0p0tgpGa9RPzPa4cwuOxE3AtCYB6dPjQIBQYfJ1nhPpeMgphoIFRy/VdMR0QSCjrRgg7Bml15HhqnZcssW7dnpcp1Fkce7aF9dIgsdIEq6AbVUB1R9Iie0St6M56MF+Pd+Ji25oxsZhf9KePrB3G0n54=</latexit><latexit sha1_base64="UjlJ+JYc3ZuRBlh6EwVIcqnzgcI=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglpmRFFwU+zGZQV7gU5bMmnahmYuJGeUMsyTuPFV3LhQRHClb2NmOgttPRDy8f/nkJzfCQRXYJrfRm5hcWl5Jb9aWFvf2Nwqbu80lB9KyurUF75sOUQxwT1WBw6CtQLJiOsI1nTG1cRv3jOpuO/dwSRgHZcMPT7glICWesXzANtXuBoeJ1fKNcC25MMRECn9B2y7Ie5GR3EC3egkTlpavWLJLJtp4XmwMiihrGq94qfd92noMg+oIEq1LTOATkQkcCpYXLBDxQJCx2TI2ho94jLVidL1YnyglT4e+FIfD3Cq/p6IiKvUxHV0p0tgpGa9RPzPa4cwuOxE3AtCYB6dPjQIBQYfJ1nhPpeMgphoIFRy/VdMR0QSCjrRgg7Bml15HhqnZcssW7dnpcp1Fkce7aF9dIgsdIEq6AbVUB1R9Iie0St6M56MF+Pd+Ji25oxsZhf9KePrB3G0n54=</latexit>
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pion-nucleus Drell-Yan
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0 1 2 3 4

1.! 10- 37

1. ! 10- 36

1. ! 10- 35

1. ! 10- 34

pT [GeV]

d�
�

dp
T

dQ
[

cm
2

G
eV

2
]

Q=4.05- 4.50 GeV

0 1 2 3 4

5.! 10- 38
1. ! 10- 37

5. ! 10- 37
1. ! 10- 36

5. ! 10- 36
1. ! 10- 35

5. ! 10- 35

pT [GeV]

d�
�

dp
T

dQ
[

cm
2

G
eV

2
]

Q=4.50- 4.95 GeV

E615

NLO O(↵2
s)

<latexit sha1_base64="4C6c/cV/OsaIBk6L16gYvrCqdBg=">AAACBXicbVBNS8NAEN34WetX1KMegkWol5IUQY9FL96sYD+giWWy3bRLN5uwuxFKyMWLf8WLB0W8+h+8+W/ctDlo64OBx3szzMzzY0alsu1vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fZCEUU5aiipGurEgEPqMdPzxVe53HoiQNOJ3ahITL4QhpwHFoLTUN4/cENQIA0tvsqoLLB5BP5XZfVrPTst9s2LX7CmsReIUpIIKNPvmlzuIcBISrjADKXuOHSsvBaEoZiQru4kkMeAxDElPUw4hkV46/SKzTrQysIJI6OLKmqq/J1IIpZyEvu7Mb5bzXi7+5/USFVx4KeVxogjHs0VBwiwVWXkk1oAKghWbaAJYUH2rhUcgACsdXB6CM//yImnXa45dc27PKo3LIo4SOkTHqIocdI4a6Bo1UQth9Iie0St6M56MF+Pd+Ji1LhnFzAH6A+PzByMdmE8=</latexit><latexit sha1_base64="4C6c/cV/OsaIBk6L16gYvrCqdBg=">AAACBXicbVBNS8NAEN34WetX1KMegkWol5IUQY9FL96sYD+giWWy3bRLN5uwuxFKyMWLf8WLB0W8+h+8+W/ctDlo64OBx3szzMzzY0alsu1vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fZCEUU5aiipGurEgEPqMdPzxVe53HoiQNOJ3ahITL4QhpwHFoLTUN4/cENQIA0tvsqoLLB5BP5XZfVrPTst9s2LX7CmsReIUpIIKNPvmlzuIcBISrjADKXuOHSsvBaEoZiQru4kkMeAxDElPUw4hkV46/SKzTrQysIJI6OLKmqq/J1IIpZyEvu7Mb5bzXi7+5/USFVx4KeVxogjHs0VBwiwVWXkk1oAKghWbaAJYUH2rhUcgACsdXB6CM//yImnXa45dc27PKo3LIo4SOkTHqIocdI4a6Bo1UQth9Iie0St6M56MF+Pd+Ji1LhnFzAH6A+PzByMdmE8=</latexit><latexit sha1_base64="4C6c/cV/OsaIBk6L16gYvrCqdBg=">AAACBXicbVBNS8NAEN34WetX1KMegkWol5IUQY9FL96sYD+giWWy3bRLN5uwuxFKyMWLf8WLB0W8+h+8+W/ctDlo64OBx3szzMzzY0alsu1vY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fZCEUU5aiipGurEgEPqMdPzxVe53HoiQNOJ3ahITL4QhpwHFoLTUN4/cENQIA0tvsqoLLB5BP5XZfVrPTst9s2LX7CmsReIUpIIKNPvmlzuIcBISrjADKXuOHSsvBaEoZiQru4kkMeAxDElPUw4hkV46/SKzTrQysIJI6OLKmqq/J1IIpZyEvu7Mb5bzXi7+5/USFVx4KeVxogjHs0VBwiwVWXkk1oAKghWbaAJYUH2rhUcgACsdXB6CM//yImnXa45dc27PKo3LIo4SOkTHqIocdI4a6Bo1UQth9Iie0St6M56MF+Pd+Ji1LhnFzAH6A+PzByMdmE8=</latexit>

⇡W ! µ+µ�X
<latexit sha1_base64="Yz0zy7o0LS+9AhpHLZzkBimjqmE=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApCGqZEUGXRTcuK9gLdKYlk6ZtaJIZkoxShnkCN76KGxeKuHXtzrcx085CW38IfPznHE7OH0SMKu0431ZhaXllda24XtrY3NresXf3miqMJSYNHLJQtgOkCKOCNDTVjLQjSRAPGGkF4+us3ronUtFQ3OlJRHyOhoIOKEbaWD274kXUO2lBT9LhSCMpwwfo8Rh2k+M0g25ymsJ2zy47VWcquAhuDmWQq96zv7x+iGNOhMYMKdVxnUj7CZKaYkbSkhcrEiE8RkPSMSgQJ8pPpueksGKcPhyE0jyh4dT9PZEgrtSEB6aTIz1S87XM/K/WifXg0k+oiGJNBJ4tGsQM6hBm2cA+lQRrNjGAsKTmrxCPkERYmwRLJgR3/uRFaJ5VXafq3p6Xa1d5HEVwAA7BEXDBBaiBG1AHDYDBI3gGr+DNerJerHfrY9ZasPKZffBH1ucP0FCbTg==</latexit><latexit sha1_base64="Yz0zy7o0LS+9AhpHLZzkBimjqmE=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApCGqZEUGXRTcuK9gLdKYlk6ZtaJIZkoxShnkCN76KGxeKuHXtzrcx085CW38IfPznHE7OH0SMKu0431ZhaXllda24XtrY3NresXf3miqMJSYNHLJQtgOkCKOCNDTVjLQjSRAPGGkF4+us3ronUtFQ3OlJRHyOhoIOKEbaWD274kXUO2lBT9LhSCMpwwfo8Rh2k+M0g25ymsJ2zy47VWcquAhuDmWQq96zv7x+iGNOhMYMKdVxnUj7CZKaYkbSkhcrEiE8RkPSMSgQJ8pPpueksGKcPhyE0jyh4dT9PZEgrtSEB6aTIz1S87XM/K/WifXg0k+oiGJNBJ4tGsQM6hBm2cA+lQRrNjGAsKTmrxCPkERYmwRLJgR3/uRFaJ5VXafq3p6Xa1d5HEVwAA7BEXDBBaiBG1AHDYDBI3gGr+DNerJerHfrY9ZasPKZffBH1ucP0FCbTg==</latexit><latexit sha1_base64="Yz0zy7o0LS+9AhpHLZzkBimjqmE=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApCGqZEUGXRTcuK9gLdKYlk6ZtaJIZkoxShnkCN76KGxeKuHXtzrcx085CW38IfPznHE7OH0SMKu0431ZhaXllda24XtrY3NresXf3miqMJSYNHLJQtgOkCKOCNDTVjLQjSRAPGGkF4+us3ronUtFQ3OlJRHyOhoIOKEbaWD274kXUO2lBT9LhSCMpwwfo8Rh2k+M0g25ymsJ2zy47VWcquAhuDmWQq96zv7x+iGNOhMYMKdVxnUj7CZKaYkbSkhcrEiE8RkPSMSgQJ8pPpueksGKcPhyE0jyh4dT9PZEgrtSEB6aTIz1S87XM/K/WifXg0k+oiGJNBJ4tGsQM6hBm2cA+lQRrNjGAsKTmrxCPkERYmwRLJgR3/uRFaJ5VXafq3p6Xa1d5HEVwAA7BEXDBBaiBG1AHDYDBI3gGr+DNerJerHfrY9ZasPKZffBH1ucP0FCbTg==</latexit><latexit sha1_base64="Yz0zy7o0LS+9AhpHLZzkBimjqmE=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApCGqZEUGXRTcuK9gLdKYlk6ZtaJIZkoxShnkCN76KGxeKuHXtzrcx085CW38IfPznHE7OH0SMKu0431ZhaXllda24XtrY3NresXf3miqMJSYNHLJQtgOkCKOCNDTVjLQjSRAPGGkF4+us3ronUtFQ3OlJRHyOhoIOKEbaWD274kXUO2lBT9LhSCMpwwfo8Rh2k+M0g25ymsJ2zy47VWcquAhuDmWQq96zv7x+iGNOhMYMKdVxnUj7CZKaYkbSkhcrEiE8RkPSMSgQJ8pPpueksGKcPhyE0jyh4dT9PZEgrtSEB6aTIz1S87XM/K/WifXg0k+oiGJNBJ4tGsQM6hBm2cA+lQRrNjGAsKTmrxCPkERYmwRLJgR3/uRFaJ5VXafq3p6Xa1d5HEVwAA7BEXDBBaiBG1AHDYDBI3gGr+DNerJerHfrY9ZasPKZffBH1ucP0FCbTg==</latexit>

p
s = 21.8 GeV

<latexit sha1_base64="W0ZOZR0++/Q/eoHkgxhH3mI0Vyk=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPIWkCBZEKHrQYwXbCk0om+20XbrZxN2NUELBv+LFgyJe/R3e/Ddu2xy09cHA470ZZuaFCWdKu+63VVhaXlldK66XNja3tnfs3b2milNJoUFjHsv7kCjgTEBDM83hPpFAopBDKxxeTfzWI0jFYnGnRwkEEekL1mOUaCN17ANfPUidqTG+wBXPqWL//BqaHbvsOu4UeJF4OSmjHPWO/eV3Y5pGIDTlRKm25yY6yIjUjHIYl/xUQULokPShbaggEaggm54/xsdG6eJeLE0Jjafq74mMREqNotB0RkQP1Lw3Ef/z2qnuVYOMiSTVIOhsUS/lWMd4kgXuMglU85EhhEpmbsV0QCSh2iRWMiF48y8vkmbF8VzHuz0t1y7zOIroEB2hE+ShM1RDN6iOGoiiDD2jV/RmPVkv1rv1MWstWPnMPvoD6/MHyFuUDQ==</latexit><latexit sha1_base64="W0ZOZR0++/Q/eoHkgxhH3mI0Vyk=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPIWkCBZEKHrQYwXbCk0om+20XbrZxN2NUELBv+LFgyJe/R3e/Ddu2xy09cHA470ZZuaFCWdKu+63VVhaXlldK66XNja3tnfs3b2milNJoUFjHsv7kCjgTEBDM83hPpFAopBDKxxeTfzWI0jFYnGnRwkEEekL1mOUaCN17ANfPUidqTG+wBXPqWL//BqaHbvsOu4UeJF4OSmjHPWO/eV3Y5pGIDTlRKm25yY6yIjUjHIYl/xUQULokPShbaggEaggm54/xsdG6eJeLE0Jjafq74mMREqNotB0RkQP1Lw3Ef/z2qnuVYOMiSTVIOhsUS/lWMd4kgXuMglU85EhhEpmbsV0QCSh2iRWMiF48y8vkmbF8VzHuz0t1y7zOIroEB2hE+ShM1RDN6iOGoiiDD2jV/RmPVkv1rv1MWstWPnMPvoD6/MHyFuUDQ==</latexit><latexit sha1_base64="W0ZOZR0++/Q/eoHkgxhH3mI0Vyk=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPIWkCBZEKHrQYwXbCk0om+20XbrZxN2NUELBv+LFgyJe/R3e/Ddu2xy09cHA470ZZuaFCWdKu+63VVhaXlldK66XNja3tnfs3b2milNJoUFjHsv7kCjgTEBDM83hPpFAopBDKxxeTfzWI0jFYnGnRwkEEekL1mOUaCN17ANfPUidqTG+wBXPqWL//BqaHbvsOu4UeJF4OSmjHPWO/eV3Y5pGIDTlRKm25yY6yIjUjHIYl/xUQULokPShbaggEaggm54/xsdG6eJeLE0Jjafq74mMREqNotB0RkQP1Lw3Ef/z2qnuVYOMiSTVIOhsUS/lWMd4kgXuMglU85EhhEpmbsV0QCSh2iRWMiF48y8vkmbF8VzHuz0t1y7zOIroEB2hE+ShM1RDN6iOGoiiDD2jV/RmPVkv1rv1MWstWPnMPvoD6/MHyFuUDQ==</latexit><latexit sha1_base64="W0ZOZR0++/Q/eoHkgxhH3mI0Vyk=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRPIWkCBZEKHrQYwXbCk0om+20XbrZxN2NUELBv+LFgyJe/R3e/Ddu2xy09cHA470ZZuaFCWdKu+63VVhaXlldK66XNja3tnfs3b2milNJoUFjHsv7kCjgTEBDM83hPpFAopBDKxxeTfzWI0jFYnGnRwkEEekL1mOUaCN17ANfPUidqTG+wBXPqWL//BqaHbvsOu4UeJF4OSmjHPWO/eV3Y5pGIDTlRKm25yY6yIjUjHIYl/xUQULokPShbaggEaggm54/xsdG6eJeLE0Jjafq74mMREqNotB0RkQP1Lw3Ef/z2qnuVYOMiSTVIOhsUS/lWMd4kgXuMglU85EhhEpmbsV0QCSh2iRWMiF48y8vkmbF8VzHuz0t1y7zOIroEB2hE+ShM1RDN6iOGoiiDD2jV/RmPVkv1rv1MWstWPnMPvoD6/MHyFuUDQ==</latexit>



threshold resummation
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threshold resummation
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known similar cases

16

pion production

de Florian Vogelsang PRD71 114004 (2005)



known similar cases

17

prompt photon

de Florian Vogelsang PRD72 014014 (2005)



intrinsic kT smearing

¥ take collinear factorization formula

¥ give the incoming partons a small kT

18

d! =
!

ab

"
dxa d2kT a dxb d2kT b

<latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit><latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit><latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit>

d� =
X

ab

Z
dxa dxbfa/A (xa) fb/B (xb) d�̂

ab!l+l�

<latexit sha1_base64="ItP4vcJZtXbxpkRbfY93+z004CU="></latexit><latexit sha1_base64="ItP4vcJZtXbxpkRbfY93+z004CU="></latexit><latexit sha1_base64="ItP4vcJZtXbxpkRbfY93+z004CU="></latexit>
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intrinsic kT has a long historyÉ
(for prompt photon and pion production)

Owens RMP59, 465 (1987) 
Sivers PRD41, 83 (1990) 

DÕAlesio Murgia PRD70, 074009 (2004)
É
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<latexit sha1_base64="Hw1tmaXrn1swDIK5FoCPFdXaiOU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LJaCp5KIUI9FLx4rNG2hDWWz3bRLN7thdyOU0N/gSVAQr/4gT/4bt20O2vpg4PHeDDPzopQzbTzv2yltbe/s7pX33YPDo+OTyulZR8tMERoQyaXqRVhTzgQNDDOc9lJFcRJx2o2m9wu/+0SVZlK0zSylYYLHgsWMYGOlYDrM2/NhperVvSXQJvELUoUCrWHlazCSJEuoMIRjrfu+l5owx8owwuncrQ0yTVNMpnhM+5YKnFAd5str56hmlRGKpbIlDFqq7q+JHCdaz5LIdibYTPS6txD/8/qZiW/DnIk0M1SQ1aI448hItHgdjZiixPCZJZgoZo9FZIIVJsYG5NoU/PWfN0nnuu57df/xptq8K/IowwVcwhX40IAmPEALAiDA4Ble4c2Rzovz7nysWktOMXMOf+B8/gBYaI7t</latexit><latexit sha1_base64="Hw1tmaXrn1swDIK5FoCPFdXaiOU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LJaCp5KIUI9FLx4rNG2hDWWz3bRLN7thdyOU0N/gSVAQr/4gT/4bt20O2vpg4PHeDDPzopQzbTzv2yltbe/s7pX33YPDo+OTyulZR8tMERoQyaXqRVhTzgQNDDOc9lJFcRJx2o2m9wu/+0SVZlK0zSylYYLHgsWMYGOlYDrM2/NhperVvSXQJvELUoUCrWHlazCSJEuoMIRjrfu+l5owx8owwuncrQ0yTVNMpnhM+5YKnFAd5str56hmlRGKpbIlDFqq7q+JHCdaz5LIdibYTPS6txD/8/qZiW/DnIk0M1SQ1aI448hItHgdjZiixPCZJZgoZo9FZIIVJsYG5NoU/PWfN0nnuu57df/xptq8K/IowwVcwhX40IAmPEALAiDA4Ble4c2Rzovz7nysWktOMXMOf+B8/gBYaI7t</latexit><latexit sha1_base64="Hw1tmaXrn1swDIK5FoCPFdXaiOU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LJaCp5KIUI9FLx4rNG2hDWWz3bRLN7thdyOU0N/gSVAQr/4gT/4bt20O2vpg4PHeDDPzopQzbTzv2yltbe/s7pX33YPDo+OTyulZR8tMERoQyaXqRVhTzgQNDDOc9lJFcRJx2o2m9wu/+0SVZlK0zSylYYLHgsWMYGOlYDrM2/NhperVvSXQJvELUoUCrWHlazCSJEuoMIRjrfu+l5owx8owwuncrQ0yTVNMpnhM+5YKnFAd5str56hmlRGKpbIlDFqq7q+JHCdaz5LIdibYTPS6txD/8/qZiW/DnIk0M1SQ1aI448hItHgdjZiixPCZJZgoZo9FZIIVJsYG5NoU/PWfN0nnuu57df/xptq8K/IowwVcwhX40IAmPEALAiDA4Ble4c2Rzovz7nysWktOMXMOf+B8/gBYaI7t</latexit><latexit sha1_base64="Hw1tmaXrn1swDIK5FoCPFdXaiOU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LJaCp5KIUI9FLx4rNG2hDWWz3bRLN7thdyOU0N/gSVAQr/4gT/4bt20O2vpg4PHeDDPzopQzbTzv2yltbe/s7pX33YPDo+OTyulZR8tMERoQyaXqRVhTzgQNDDOc9lJFcRJx2o2m9wu/+0SVZlK0zSylYYLHgsWMYGOlYDrM2/NhperVvSXQJvELUoUCrWHlazCSJEuoMIRjrfu+l5owx8owwuncrQ0yTVNMpnhM+5YKnFAd5str56hmlRGKpbIlDFqq7q+JHCdaz5LIdibYTPS6txD/8/qZiW/DnIk0M1SQ1aI448hItHgdjZiixPCZJZgoZo9FZIIVJsYG5NoU/PWfN0nnuu57df/xptq8K/IowwVcwhX40IAmPEALAiDA4Ble4c2Rzovz7nysWktOMXMOf+B8/gBYaI7t</latexit>
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<latexit sha1_base64="Hw1tmaXrn1swDIK5FoCPFdXaiOU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LJaCp5KIUI9FLx4rNG2hDWWz3bRLN7thdyOU0N/gSVAQr/4gT/4bt20O2vpg4PHeDDPzopQzbTzv2yltbe/s7pX33YPDo+OTyulZR8tMERoQyaXqRVhTzgQNDDOc9lJFcRJx2o2m9wu/+0SVZlK0zSylYYLHgsWMYGOlYDrM2/NhperVvSXQJvELUoUCrWHlazCSJEuoMIRjrfu+l5owx8owwuncrQ0yTVNMpnhM+5YKnFAd5str56hmlRGKpbIlDFqq7q+JHCdaz5LIdibYTPS6txD/8/qZiW/DnIk0M1SQ1aI448hItHgdjZiixPCZJZgoZo9FZIIVJsYG5NoU/PWfN0nnuu57df/xptq8K/IowwVcwhX40IAmPEALAiDA4Ble4c2Rzovz7nysWktOMXMOf+B8/gBYaI7t</latexit><latexit sha1_base64="Hw1tmaXrn1swDIK5FoCPFdXaiOU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LJaCp5KIUI9FLx4rNG2hDWWz3bRLN7thdyOU0N/gSVAQr/4gT/4bt20O2vpg4PHeDDPzopQzbTzv2yltbe/s7pX33YPDo+OTyulZR8tMERoQyaXqRVhTzgQNDDOc9lJFcRJx2o2m9wu/+0SVZlK0zSylYYLHgsWMYGOlYDrM2/NhperVvSXQJvELUoUCrWHlazCSJEuoMIRjrfu+l5owx8owwuncrQ0yTVNMpnhM+5YKnFAd5str56hmlRGKpbIlDFqq7q+JHCdaz5LIdibYTPS6txD/8/qZiW/DnIk0M1SQ1aI448hItHgdjZiixPCZJZgoZo9FZIIVJsYG5NoU/PWfN0nnuu57df/xptq8K/IowwVcwhX40IAmPEALAiDA4Ble4c2Rzovz7nysWktOMXMOf+B8/gBYaI7t</latexit><latexit sha1_base64="Hw1tmaXrn1swDIK5FoCPFdXaiOU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LJaCp5KIUI9FLx4rNG2hDWWz3bRLN7thdyOU0N/gSVAQr/4gT/4bt20O2vpg4PHeDDPzopQzbTzv2yltbe/s7pX33YPDo+OTyulZR8tMERoQyaXqRVhTzgQNDDOc9lJFcRJx2o2m9wu/+0SVZlK0zSylYYLHgsWMYGOlYDrM2/NhperVvSXQJvELUoUCrWHlazCSJEuoMIRjrfu+l5owx8owwuncrQ0yTVNMpnhM+5YKnFAd5str56hmlRGKpbIlDFqq7q+JHCdaz5LIdibYTPS6txD/8/qZiW/DnIk0M1SQ1aI448hItHgdjZiixPCZJZgoZo9FZIIVJsYG5NoU/PWfN0nnuu57df/xptq8K/IowwVcwhX40IAmPEALAiDA4Ble4c2Rzovz7nysWktOMXMOf+B8/gBYaI7t</latexit><latexit sha1_base64="Hw1tmaXrn1swDIK5FoCPFdXaiOU=">AAAB7XicbVBNS8NAEJ3Urxq/qh69LJaCp5KIUI9FLx4rNG2hDWWz3bRLN7thdyOU0N/gSVAQr/4gT/4bt20O2vpg4PHeDDPzopQzbTzv2yltbe/s7pX33YPDo+OTyulZR8tMERoQyaXqRVhTzgQNDDOc9lJFcRJx2o2m9wu/+0SVZlK0zSylYYLHgsWMYGOlYDrM2/NhperVvSXQJvELUoUCrWHlazCSJEuoMIRjrfu+l5owx8owwuncrQ0yTVNMpnhM+5YKnFAd5str56hmlRGKpbIlDFqq7q+JHCdaz5LIdibYTPS6txD/8/qZiW/DnIk0M1SQ1aI448hItHgdjZiixPCZJZgoZo9FZIIVJsYG5NoU/PWfN0nnuu57df/xptq8K/IowwVcwhX40IAmPEALAiDA4Ble4c2Rzovz7nysWktOMXMOf+B8/gBYaI7t</latexit>

+ resummed gluons

this means 

double-counting ! 

! f a/A (x, kT a ) f b/B (x, kT b)
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<latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit>
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parton momentum:

pµapaµ = 0
<latexit sha1_base64="CKAQ+tL/MVXStGnT11f9/nO/YJ0=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoJuhKIblxXsBdoYJtNJO3QyCTMToYS48VXcuFDErW/hzrdx0nahrT8MfPznHM6cP0g4U9pxvq3S0vLK6lp5vbKxubW9Y+/utVScSkKbJOax7ARYUc4EbWqmOe0kkuIo4LQdjK6LevuBSsVicafHCfUiPBAsZARrY/n2QeJnOL/PelGaF4gKQJfI8e2qU3MmQovgzqAKMzV8+6vXj0kaUaEJx0p1XSfRXoalZoTTvNJLFU0wGeEB7RoUOKLKyyYX5OjYOH0UxtI8odHE/T2R4UipcRSYzgjroZqvFeZ/tW6qwwsvYyJJNRVkuihMOdIxKuJAfSYp0XxsABPJzF8RGWKJiTahVUwI7vzJi9A6rblOzb09q9avZnGU4RCO4ARcOIc63EADmkDgEZ7hFd6sJ+vFerc+pq0lazazD39kff4A+ICWig==</latexit><latexit sha1_base64="CKAQ+tL/MVXStGnT11f9/nO/YJ0=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoJuhKIblxXsBdoYJtNJO3QyCTMToYS48VXcuFDErW/hzrdx0nahrT8MfPznHM6cP0g4U9pxvq3S0vLK6lp5vbKxubW9Y+/utVScSkKbJOax7ARYUc4EbWqmOe0kkuIo4LQdjK6LevuBSsVicafHCfUiPBAsZARrY/n2QeJnOL/PelGaF4gKQJfI8e2qU3MmQovgzqAKMzV8+6vXj0kaUaEJx0p1XSfRXoalZoTTvNJLFU0wGeEB7RoUOKLKyyYX5OjYOH0UxtI8odHE/T2R4UipcRSYzgjroZqvFeZ/tW6qwwsvYyJJNRVkuihMOdIxKuJAfSYp0XxsABPJzF8RGWKJiTahVUwI7vzJi9A6rblOzb09q9avZnGU4RCO4ARcOIc63EADmkDgEZ7hFd6sJ+vFerc+pq0lazazD39kff4A+ICWig==</latexit><latexit sha1_base64="CKAQ+tL/MVXStGnT11f9/nO/YJ0=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoJuhKIblxXsBdoYJtNJO3QyCTMToYS48VXcuFDErW/hzrdx0nahrT8MfPznHM6cP0g4U9pxvq3S0vLK6lp5vbKxubW9Y+/utVScSkKbJOax7ARYUc4EbWqmOe0kkuIo4LQdjK6LevuBSsVicafHCfUiPBAsZARrY/n2QeJnOL/PelGaF4gKQJfI8e2qU3MmQovgzqAKMzV8+6vXj0kaUaEJx0p1XSfRXoalZoTTvNJLFU0wGeEB7RoUOKLKyyYX5OjYOH0UxtI8odHE/T2R4UipcRSYzgjroZqvFeZ/tW6qwwsvYyJJNRVkuihMOdIxKuJAfSYp0XxsABPJzF8RGWKJiTahVUwI7vzJi9A6rblOzb09q9avZnGU4RCO4ARcOIc63EADmkDgEZ7hFd6sJ+vFerc+pq0lazazD39kff4A+ICWig==</latexit><latexit sha1_base64="CKAQ+tL/MVXStGnT11f9/nO/YJ0=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoJuhKIblxXsBdoYJtNJO3QyCTMToYS48VXcuFDErW/hzrdx0nahrT8MfPznHM6cP0g4U9pxvq3S0vLK6lp5vbKxubW9Y+/utVScSkKbJOax7ARYUc4EbWqmOe0kkuIo4LQdjK6LevuBSsVicafHCfUiPBAsZARrY/n2QeJnOL/PelGaF4gKQJfI8e2qU3MmQovgzqAKMzV8+6vXj0kaUaEJx0p1XSfRXoalZoTTvNJLFU0wGeEB7RoUOKLKyyYX5OjYOH0UxtI8odHE/T2R4UipcRSYzgjroZqvFeZ/tW6qwwsvYyJJNRVkuihMOdIxKuJAfSYp0XxsABPJzF8RGWKJiTahVUwI7vzJi9A6rblOzb09q9avZnGU4RCO4ARcOIc63EADmkDgEZ7hFd6sJ+vFerc+pq0lazazD39kff4A+ICWig==</latexit>
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<latexit sha1_base64="0jViyKXIbvHHQGZxIYYWae7I1FY=">AAACAnicbZBNS8MwGMfT+TbnW9WTeAkOQRBmK4JehKkXjxPcC2y1pFm6haVpSVJxlOLFr+LFgyJe/RTe/DamXQ+6+UDCj///eUievxcxKpVlfRulufmFxaXycmVldW19w9zcaskwFpg0cchC0fGQJIxy0lRUMdKJBEGBx0jbG11lfvueCElDfqvGEXECNODUpxgpLbnmzoOboPQ8yu675DA9arjJRU6uWbVqVl5wFuwCqqCohmt+9fohjgPCFWZIyq5tRcpJkFAUM5JWerEkEcIjNCBdjRwFRDpJvkIK97XSh34o9OEK5urviQQFUo4DT3cGSA3ltJeJ/3ndWPlnTkJ5FCvC8eQhP2ZQhTDLA/apIFixsQaEBdV/hXiIBMJKp1bRIdjTK89C67hmWzX75qRavyziKINdsAcOgA1OQR1cgwZoAgwewTN4BW/Gk/FivBsfk9aSUcxsgz9lfP4ARPuXUw==</latexit><latexit sha1_base64="0jViyKXIbvHHQGZxIYYWae7I1FY=">AAACAnicbZBNS8MwGMfT+TbnW9WTeAkOQRBmK4JehKkXjxPcC2y1pFm6haVpSVJxlOLFr+LFgyJe/RTe/DamXQ+6+UDCj///eUievxcxKpVlfRulufmFxaXycmVldW19w9zcaskwFpg0cchC0fGQJIxy0lRUMdKJBEGBx0jbG11lfvueCElDfqvGEXECNODUpxgpLbnmzoOboPQ8yu675DA9arjJRU6uWbVqVl5wFuwCqqCohmt+9fohjgPCFWZIyq5tRcpJkFAUM5JWerEkEcIjNCBdjRwFRDpJvkIK97XSh34o9OEK5urviQQFUo4DT3cGSA3ltJeJ/3ndWPlnTkJ5FCvC8eQhP2ZQhTDLA/apIFixsQaEBdV/hXiIBMJKp1bRIdjTK89C67hmWzX75qRavyziKINdsAcOgA1OQR1cgwZoAgwewTN4BW/Gk/FivBsfk9aSUcxsgz9lfP4ARPuXUw==</latexit><latexit sha1_base64="0jViyKXIbvHHQGZxIYYWae7I1FY=">AAACAnicbZBNS8MwGMfT+TbnW9WTeAkOQRBmK4JehKkXjxPcC2y1pFm6haVpSVJxlOLFr+LFgyJe/RTe/DamXQ+6+UDCj///eUievxcxKpVlfRulufmFxaXycmVldW19w9zcaskwFpg0cchC0fGQJIxy0lRUMdKJBEGBx0jbG11lfvueCElDfqvGEXECNODUpxgpLbnmzoOboPQ8yu675DA9arjJRU6uWbVqVl5wFuwCqqCohmt+9fohjgPCFWZIyq5tRcpJkFAUM5JWerEkEcIjNCBdjRwFRDpJvkIK97XSh34o9OEK5urviQQFUo4DT3cGSA3ltJeJ/3ndWPlnTkJ5FCvC8eQhP2ZQhTDLA/apIFixsQaEBdV/hXiIBMJKp1bRIdjTK89C67hmWzX75qRavyziKINdsAcOgA1OQR1cgwZoAgwewTN4BW/Gk/FivBsfk9aSUcxsgz9lfP4ARPuXUw==</latexit><latexit sha1_base64="0jViyKXIbvHHQGZxIYYWae7I1FY=">AAACAnicbZBNS8MwGMfT+TbnW9WTeAkOQRBmK4JehKkXjxPcC2y1pFm6haVpSVJxlOLFr+LFgyJe/RTe/DamXQ+6+UDCj///eUievxcxKpVlfRulufmFxaXycmVldW19w9zcaskwFpg0cchC0fGQJIxy0lRUMdKJBEGBx0jbG11lfvueCElDfqvGEXECNODUpxgpLbnmzoOboPQ8yu675DA9arjJRU6uWbVqVl5wFuwCqqCohmt+9fohjgPCFWZIyq5tRcpJkFAUM5JWerEkEcIjNCBdjRwFRDpJvkIK97XSh34o9OEK5urviQQFUo4DT3cGSA3ltJeJ/3ndWPlnTkJ5FCvC8eQhP2ZQhTDLA/apIFixsQaEBdV/hXiIBMJKp1bRIdjTK89C67hmWzX75qRavyziKINdsAcOgA1OQR1cgwZoAgwewTN4BW/Gk/FivBsfk9aSUcxsgz9lfP4ARPuXUw==</latexit>
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<latexit sha1_base64="ytYps+3Sk5EV8yuNfTSlFeIzsII="></latexit><latexit sha1_base64="ytYps+3Sk5EV8yuNfTSlFeIzsII="></latexit><latexit sha1_base64="ytYps+3Sk5EV8yuNfTSlFeIzsII="></latexit><latexit sha1_base64="ytYps+3Sk5EV8yuNfTSlFeIzsII="></latexit>

this enforces:

! f a/A (x, kT a ) f b/B (x, kT b)
ös

xaxbs
d! ab! l + l !

<latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit>
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d! =
!

ab

"
dxa d2kT a dxb d2kT b

<latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit><latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit><latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit>

parton momentum:

pµapaµ = 0
<latexit sha1_base64="CKAQ+tL/MVXStGnT11f9/nO/YJ0=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoJuhKIblxXsBdoYJtNJO3QyCTMToYS48VXcuFDErW/hzrdx0nahrT8MfPznHM6cP0g4U9pxvq3S0vLK6lp5vbKxubW9Y+/utVScSkKbJOax7ARYUc4EbWqmOe0kkuIo4LQdjK6LevuBSsVicafHCfUiPBAsZARrY/n2QeJnOL/PelGaF4gKQJfI8e2qU3MmQovgzqAKMzV8+6vXj0kaUaEJx0p1XSfRXoalZoTTvNJLFU0wGeEB7RoUOKLKyyYX5OjYOH0UxtI8odHE/T2R4UipcRSYzgjroZqvFeZ/tW6qwwsvYyJJNRVkuihMOdIxKuJAfSYp0XxsABPJzF8RGWKJiTahVUwI7vzJi9A6rblOzb09q9avZnGU4RCO4ARcOIc63EADmkDgEZ7hFd6sJ+vFerc+pq0lazazD39kff4A+ICWig==</latexit><latexit sha1_base64="CKAQ+tL/MVXStGnT11f9/nO/YJ0=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoJuhKIblxXsBdoYJtNJO3QyCTMToYS48VXcuFDErW/hzrdx0nahrT8MfPznHM6cP0g4U9pxvq3S0vLK6lp5vbKxubW9Y+/utVScSkKbJOax7ARYUc4EbWqmOe0kkuIo4LQdjK6LevuBSsVicafHCfUiPBAsZARrY/n2QeJnOL/PelGaF4gKQJfI8e2qU3MmQovgzqAKMzV8+6vXj0kaUaEJx0p1XSfRXoalZoTTvNJLFU0wGeEB7RoUOKLKyyYX5OjYOH0UxtI8odHE/T2R4UipcRSYzgjroZqvFeZ/tW6qwwsvYyJJNRVkuihMOdIxKuJAfSYp0XxsABPJzF8RGWKJiTahVUwI7vzJi9A6rblOzb09q9avZnGU4RCO4ARcOIc63EADmkDgEZ7hFd6sJ+vFerc+pq0lazazD39kff4A+ICWig==</latexit><latexit sha1_base64="CKAQ+tL/MVXStGnT11f9/nO/YJ0=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoJuhKIblxXsBdoYJtNJO3QyCTMToYS48VXcuFDErW/hzrdx0nahrT8MfPznHM6cP0g4U9pxvq3S0vLK6lp5vbKxubW9Y+/utVScSkKbJOax7ARYUc4EbWqmOe0kkuIo4LQdjK6LevuBSsVicafHCfUiPBAsZARrY/n2QeJnOL/PelGaF4gKQJfI8e2qU3MmQovgzqAKMzV8+6vXj0kaUaEJx0p1XSfRXoalZoTTvNJLFU0wGeEB7RoUOKLKyyYX5OjYOH0UxtI8odHE/T2R4UipcRSYzgjroZqvFeZ/tW6qwwsvYyJJNRVkuihMOdIxKuJAfSYp0XxsABPJzF8RGWKJiTahVUwI7vzJi9A6rblOzb09q9avZnGU4RCO4ARcOIc63EADmkDgEZ7hFd6sJ+vFerc+pq0lazazD39kff4A+ICWig==</latexit><latexit sha1_base64="CKAQ+tL/MVXStGnT11f9/nO/YJ0=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCK5KIoJuhKIblxXsBdoYJtNJO3QyCTMToYS48VXcuFDErW/hzrdx0nahrT8MfPznHM6cP0g4U9pxvq3S0vLK6lp5vbKxubW9Y+/utVScSkKbJOax7ARYUc4EbWqmOe0kkuIo4LQdjK6LevuBSsVicafHCfUiPBAsZARrY/n2QeJnOL/PelGaF4gKQJfI8e2qU3MmQovgzqAKMzV8+6vXj0kaUaEJx0p1XSfRXoalZoTTvNJLFU0wGeEB7RoUOKLKyyYX5OjYOH0UxtI8odHE/T2R4UipcRSYzgjroZqvFeZ/tW6qwwsvYyJJNRVkuihMOdIxKuJAfSYp0XxsABPJzF8RGWKJiTahVUwI7vzJi9A6rblOzb09q9avZnGU4RCO4ARcOIc63EADmkDgEZ7hFd6sJ+vFerc+pq0lazazD39kff4A+ICWig==</latexit>

xa = p

+
a /P

+
A

<latexit sha1_base64="0jViyKXIbvHHQGZxIYYWae7I1FY=">AAACAnicbZBNS8MwGMfT+TbnW9WTeAkOQRBmK4JehKkXjxPcC2y1pFm6haVpSVJxlOLFr+LFgyJe/RTe/DamXQ+6+UDCj///eUievxcxKpVlfRulufmFxaXycmVldW19w9zcaskwFpg0cchC0fGQJIxy0lRUMdKJBEGBx0jbG11lfvueCElDfqvGEXECNODUpxgpLbnmzoOboPQ8yu675DA9arjJRU6uWbVqVl5wFuwCqqCohmt+9fohjgPCFWZIyq5tRcpJkFAUM5JWerEkEcIjNCBdjRwFRDpJvkIK97XSh34o9OEK5urviQQFUo4DT3cGSA3ltJeJ/3ndWPlnTkJ5FCvC8eQhP2ZQhTDLA/apIFixsQaEBdV/hXiIBMJKp1bRIdjTK89C67hmWzX75qRavyziKINdsAcOgA1OQR1cgwZoAgwewTN4BW/Gk/FivBsfk9aSUcxsgz9lfP4ARPuXUw==</latexit><latexit sha1_base64="0jViyKXIbvHHQGZxIYYWae7I1FY=">AAACAnicbZBNS8MwGMfT+TbnW9WTeAkOQRBmK4JehKkXjxPcC2y1pFm6haVpSVJxlOLFr+LFgyJe/RTe/DamXQ+6+UDCj///eUievxcxKpVlfRulufmFxaXycmVldW19w9zcaskwFpg0cchC0fGQJIxy0lRUMdKJBEGBx0jbG11lfvueCElDfqvGEXECNODUpxgpLbnmzoOboPQ8yu675DA9arjJRU6uWbVqVl5wFuwCqqCohmt+9fohjgPCFWZIyq5tRcpJkFAUM5JWerEkEcIjNCBdjRwFRDpJvkIK97XSh34o9OEK5urviQQFUo4DT3cGSA3ltJeJ/3ndWPlnTkJ5FCvC8eQhP2ZQhTDLA/apIFixsQaEBdV/hXiIBMJKp1bRIdjTK89C67hmWzX75qRavyziKINdsAcOgA1OQR1cgwZoAgwewTN4BW/Gk/FivBsfk9aSUcxsgz9lfP4ARPuXUw==</latexit><latexit sha1_base64="0jViyKXIbvHHQGZxIYYWae7I1FY=">AAACAnicbZBNS8MwGMfT+TbnW9WTeAkOQRBmK4JehKkXjxPcC2y1pFm6haVpSVJxlOLFr+LFgyJe/RTe/DamXQ+6+UDCj///eUievxcxKpVlfRulufmFxaXycmVldW19w9zcaskwFpg0cchC0fGQJIxy0lRUMdKJBEGBx0jbG11lfvueCElDfqvGEXECNODUpxgpLbnmzoOboPQ8yu675DA9arjJRU6uWbVqVl5wFuwCqqCohmt+9fohjgPCFWZIyq5tRcpJkFAUM5JWerEkEcIjNCBdjRwFRDpJvkIK97XSh34o9OEK5urviQQFUo4DT3cGSA3ltJeJ/3ndWPlnTkJ5FCvC8eQhP2ZQhTDLA/apIFixsQaEBdV/hXiIBMJKp1bRIdjTK89C67hmWzX75qRavyziKINdsAcOgA1OQR1cgwZoAgwewTN4BW/Gk/FivBsfk9aSUcxsgz9lfP4ARPuXUw==</latexit><latexit sha1_base64="0jViyKXIbvHHQGZxIYYWae7I1FY=">AAACAnicbZBNS8MwGMfT+TbnW9WTeAkOQRBmK4JehKkXjxPcC2y1pFm6haVpSVJxlOLFr+LFgyJe/RTe/DamXQ+6+UDCj///eUievxcxKpVlfRulufmFxaXycmVldW19w9zcaskwFpg0cchC0fGQJIxy0lRUMdKJBEGBx0jbG11lfvueCElDfqvGEXECNODUpxgpLbnmzoOboPQ8yu675DA9arjJRU6uWbVqVl5wFuwCqqCohmt+9fohjgPCFWZIyq5tRcpJkFAUM5JWerEkEcIjNCBdjRwFRDpJvkIK97XSh34o9OEK5urviQQFUo4DT3cGSA3ltJeJ/3ndWPlnTkJ5FCvC8eQhP2ZQhTDLA/apIFixsQaEBdV/hXiIBMJKp1bRIdjTK89C67hmWzX75qRavyziKINdsAcOgA1OQR1cgwZoAgwewTN4BW/Gk/FivBsfk9aSUcxsgz9lfP4ARPuXUw==</latexit>
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<latexit sha1_base64="ytYps+3Sk5EV8yuNfTSlFeIzsII="></latexit><latexit sha1_base64="ytYps+3Sk5EV8yuNfTSlFeIzsII="></latexit><latexit sha1_base64="ytYps+3Sk5EV8yuNfTSlFeIzsII="></latexit><latexit sha1_base64="ytYps+3Sk5EV8yuNfTSlFeIzsII="></latexit>

this enforces:

must make sure 
¥ quark energy < proton energy
¥ quark direction = proton direction

better to stay far from the bounds!
kT a < x a

!
s

<latexit sha1_base64="8MIk30a8A+8p5glWAGNDKJuk7Ds=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FQSEfTgoejFY4V+QRvCZrttl242cXcilpiDf8WLB0W8+je8+W/ctjlo64OBx3szzMwLYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0PfFb90xpHsk6jGPmhWQgeZ9TAkby7YORn9ZJhi/xg5+SrKvvFKQ68+2yU3GmwIvEzUkZ5aj59le3F9EkZBKoIFp3XCcGLyUKOBUsK3UTzWJCR2TAOoZKEjLtpdP7M3xslB7uR8qUBDxVf0+kJNR6HAamMyQw1PPeRPzP6yTQv/BSLuMEmKSzRf1EYIjwJAzc44pREGNDCFXc3IrpkChCwURWMiG48y8vkuZpxXUq7u1ZuXqVx1FEh+gInSAXnaMqukE11EAUPaJn9IrerCfrxXq3PmatBSuf2Ud/YH3+ADkfljs=</latexit><latexit sha1_base64="8MIk30a8A+8p5glWAGNDKJuk7Ds=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FQSEfTgoejFY4V+QRvCZrttl242cXcilpiDf8WLB0W8+je8+W/ctjlo64OBx3szzMwLYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0PfFb90xpHsk6jGPmhWQgeZ9TAkby7YORn9ZJhi/xg5+SrKvvFKQ68+2yU3GmwIvEzUkZ5aj59le3F9EkZBKoIFp3XCcGLyUKOBUsK3UTzWJCR2TAOoZKEjLtpdP7M3xslB7uR8qUBDxVf0+kJNR6HAamMyQw1PPeRPzP6yTQv/BSLuMEmKSzRf1EYIjwJAzc44pREGNDCFXc3IrpkChCwURWMiG48y8vkuZpxXUq7u1ZuXqVx1FEh+gInSAXnaMqukE11EAUPaJn9IrerCfrxXq3PmatBSuf2Ud/YH3+ADkfljs=</latexit><latexit sha1_base64="8MIk30a8A+8p5glWAGNDKJuk7Ds=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FQSEfTgoejFY4V+QRvCZrttl242cXcilpiDf8WLB0W8+je8+W/ctjlo64OBx3szzMwLYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0PfFb90xpHsk6jGPmhWQgeZ9TAkby7YORn9ZJhi/xg5+SrKvvFKQ68+2yU3GmwIvEzUkZ5aj59le3F9EkZBKoIFp3XCcGLyUKOBUsK3UTzWJCR2TAOoZKEjLtpdP7M3xslB7uR8qUBDxVf0+kJNR6HAamMyQw1PPeRPzP6yTQv/BSLuMEmKSzRf1EYIjwJAzc44pREGNDCFXc3IrpkChCwURWMiG48y8vkuZpxXUq7u1ZuXqVx1FEh+gInSAXnaMqukE11EAUPaJn9IrerCfrxXq3PmatBSuf2Ud/YH3+ADkfljs=</latexit><latexit sha1_base64="8MIk30a8A+8p5glWAGNDKJuk7Ds=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FQSEfTgoejFY4V+QRvCZrttl242cXcilpiDf8WLB0W8+je8+W/ctjlo64OBx3szzMwLYsE1OM63VVhaXlldK66XNja3tnfs3b2mjhJFWYNGIlLtgGgmuGQN4CBYO1aMhIFgrWB0PfFb90xpHsk6jGPmhWQgeZ9TAkby7YORn9ZJhi/xg5+SrKvvFKQ68+2yU3GmwIvEzUkZ5aj59le3F9EkZBKoIFp3XCcGLyUKOBUsK3UTzWJCR2TAOoZKEjLtpdP7M3xslB7uR8qUBDxVf0+kJNR6HAamMyQw1PPeRPzP6yTQv/BSLuMEmKSzRf1EYIjwJAzc44pREGNDCFXc3IrpkChCwURWMiG48y8vkuZpxXUq7u1ZuXqVx1FEh+gInSAXnaMqukE11EAUPaJn9IrerCfrxXq3PmatBSuf2Ud/YH3+ADkfljs=</latexit>

kTa <

p
xa (1 � xa)

p
s

<latexit sha1_base64="Oa1lzXx0W2XXzSCixz4wj51POnE=">AAACGnicbVDLSsNAFJ3UV62vqks3g0WoC0sigi5cFN24rNAXNCFMppN26OThzI1YQr7Djb/ixoUi7sSNf+O0zUJbD1w4c869zL3HiwVXYJrfRmFpeWV1rbhe2tjc2t4p7+61VZRIylo0EpHsekQxwUPWAg6CdWPJSOAJ1vFG1xO/c8+k4lHYhHHMnIAMQu5zSkBLbtkauWmTZPgS2+pOQvrgpiSzBfOhap3MHpIPhnCczXyVueWKWTOnwIvEykkF5Wi45U+7H9EkYCFQQZTqWWYMTkokcCpYVrITxWJCR2TAepqGJGDKSaenZfhIK33sR1JXCHiq/p5ISaDUOPB0Z0BgqOa9ifif10vAv3BSHsYJsJDOPvITgSHCk5xwn0tGQYw1IVRyvSumQyIJBZ1mSYdgzZ+8SNqnNcusWbdnlfpVHkcRHaBDVEUWOkd1dIMaqIUoekTP6BW9GU/Gi/FufMxaC0Y+s4/+wPj6AXiGocc=</latexit><latexit sha1_base64="Oa1lzXx0W2XXzSCixz4wj51POnE=">AAACGnicbVDLSsNAFJ3UV62vqks3g0WoC0sigi5cFN24rNAXNCFMppN26OThzI1YQr7Djb/ixoUi7sSNf+O0zUJbD1w4c869zL3HiwVXYJrfRmFpeWV1rbhe2tjc2t4p7+61VZRIylo0EpHsekQxwUPWAg6CdWPJSOAJ1vFG1xO/c8+k4lHYhHHMnIAMQu5zSkBLbtkauWmTZPgS2+pOQvrgpiSzBfOhap3MHpIPhnCczXyVueWKWTOnwIvEykkF5Wi45U+7H9EkYCFQQZTqWWYMTkokcCpYVrITxWJCR2TAepqGJGDKSaenZfhIK33sR1JXCHiq/p5ISaDUOPB0Z0BgqOa9ifif10vAv3BSHsYJsJDOPvITgSHCk5xwn0tGQYw1IVRyvSumQyIJBZ1mSYdgzZ+8SNqnNcusWbdnlfpVHkcRHaBDVEUWOkd1dIMaqIUoekTP6BW9GU/Gi/FufMxaC0Y+s4/+wPj6AXiGocc=</latexit><latexit sha1_base64="Oa1lzXx0W2XXzSCixz4wj51POnE=">AAACGnicbVDLSsNAFJ3UV62vqks3g0WoC0sigi5cFN24rNAXNCFMppN26OThzI1YQr7Djb/ixoUi7sSNf+O0zUJbD1w4c869zL3HiwVXYJrfRmFpeWV1rbhe2tjc2t4p7+61VZRIylo0EpHsekQxwUPWAg6CdWPJSOAJ1vFG1xO/c8+k4lHYhHHMnIAMQu5zSkBLbtkauWmTZPgS2+pOQvrgpiSzBfOhap3MHpIPhnCczXyVueWKWTOnwIvEykkF5Wi45U+7H9EkYCFQQZTqWWYMTkokcCpYVrITxWJCR2TAepqGJGDKSaenZfhIK33sR1JXCHiq/p5ISaDUOPB0Z0BgqOa9ifif10vAv3BSHsYJsJDOPvITgSHCk5xwn0tGQYw1IVRyvSumQyIJBZ1mSYdgzZ+8SNqnNcusWbdnlfpVHkcRHaBDVEUWOkd1dIMaqIUoekTP6BW9GU/Gi/FufMxaC0Y+s4/+wPj6AXiGocc=</latexit><latexit sha1_base64="Oa1lzXx0W2XXzSCixz4wj51POnE=">AAACGnicbVDLSsNAFJ3UV62vqks3g0WoC0sigi5cFN24rNAXNCFMppN26OThzI1YQr7Djb/ixoUi7sSNf+O0zUJbD1w4c869zL3HiwVXYJrfRmFpeWV1rbhe2tjc2t4p7+61VZRIylo0EpHsekQxwUPWAg6CdWPJSOAJ1vFG1xO/c8+k4lHYhHHMnIAMQu5zSkBLbtkauWmTZPgS2+pOQvrgpiSzBfOhap3MHpIPhnCczXyVueWKWTOnwIvEykkF5Wi45U+7H9EkYCFQQZTqWWYMTkokcCpYVrITxWJCR2TAepqGJGDKSaenZfhIK33sR1JXCHiq/p5ISaDUOPB0Z0BgqOa9ifif10vAv3BSHsYJsJDOPvITgSHCk5xwn0tGQYw1IVRyvSumQyIJBZ1mSYdgzZ+8SNqnNcusWbdnlfpVHkcRHaBDVEUWOkd1dIMaqIUoekTP6BW9GU/Gi/FufMxaC0Y+s4/+wPj6AXiGocc=</latexit>

! f a/A (x, kT a ) f b/B (x, kT b)
ös

xaxbs
d! ab! l + l !

<latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit>
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!

ab

"
dxa d2kT a dxb d2kT b

<latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit><latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit><latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit>

parton momentum:
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◆

<latexit sha1_base64="ytYps+3Sk5EV8yuNfTSlFeIzsII="></latexit><latexit sha1_base64="ytYps+3Sk5EV8yuNfTSlFeIzsII="></latexit><latexit sha1_base64="ytYps+3Sk5EV8yuNfTSlFeIzsII="></latexit><latexit sha1_base64="ytYps+3Sk5EV8yuNfTSlFeIzsII="></latexit>

öt = ( q! ! pa)2 = Q2 ! 2q�! p+
a ! 2q+

! p�a + 2qT · pT a
<latexit sha1_base64="7cwOeUzmGVeuvU6cnVjV2t+bZgs="></latexit><latexit sha1_base64="7cwOeUzmGVeuvU6cnVjV2t+bZgs="></latexit><latexit sha1_base64="7cwOeUzmGVeuvU6cnVjV2t+bZgs="></latexit><latexit sha1_base64="7cwOeUzmGVeuvU6cnVjV2t+bZgs="></latexit>

make sure 

not too small

Fixed Order must be valid!

t̂, û
<latexit sha1_base64="EfYEGB3nYttoXyBN3ADiqH+f+nM=">AAAB/XicbZDLSsNAFIYn9VbrLV52bgaL4EJKIoKCm6IblxXsBZpQJtNJO3RyYeZEqCH4Km5cKOLW93Dn2zhJs9DWHwY+/nMO58zvxYIrsKxvo7K0vLK6Vl2vbWxube+Yu3sdFSWSsjaNRCR7HlFM8JC1gYNgvVgyEniCdb3JTV7vPjCpeBTewzRmbkBGIfc5JaCtgXngjAmkkJ1i5woXnGS1gVm3GlYhvAh2CXVUqjUwv5xhRJOAhUAFUapvWzG4KZHAqWBZzUkUiwmdkBHrawxJwJSbFtdn+Fg7Q+xHUr8QcOH+nkhJoNQ08HRnQGCs5mu5+V+tn4B/6aY8jBNgIZ0t8hOBIcJ5FHjIJaMgphoIlVzfiumYSEJBB5aHYM9/eRE6Zw3bath35/XmdRlHFR2iI3SCbHSBmugWtVAbUfSIntErejOejBfj3fiYtVaMcmYf/ZHx+QNtdJSL</latexit><latexit sha1_base64="EfYEGB3nYttoXyBN3ADiqH+f+nM=">AAAB/XicbZDLSsNAFIYn9VbrLV52bgaL4EJKIoKCm6IblxXsBZpQJtNJO3RyYeZEqCH4Km5cKOLW93Dn2zhJs9DWHwY+/nMO58zvxYIrsKxvo7K0vLK6Vl2vbWxube+Yu3sdFSWSsjaNRCR7HlFM8JC1gYNgvVgyEniCdb3JTV7vPjCpeBTewzRmbkBGIfc5JaCtgXngjAmkkJ1i5woXnGS1gVm3GlYhvAh2CXVUqjUwv5xhRJOAhUAFUapvWzG4KZHAqWBZzUkUiwmdkBHrawxJwJSbFtdn+Fg7Q+xHUr8QcOH+nkhJoNQ08HRnQGCs5mu5+V+tn4B/6aY8jBNgIZ0t8hOBIcJ5FHjIJaMgphoIlVzfiumYSEJBB5aHYM9/eRE6Zw3bath35/XmdRlHFR2iI3SCbHSBmugWtVAbUfSIntErejOejBfj3fiYtVaMcmYf/ZHx+QNtdJSL</latexit><latexit sha1_base64="EfYEGB3nYttoXyBN3ADiqH+f+nM=">AAAB/XicbZDLSsNAFIYn9VbrLV52bgaL4EJKIoKCm6IblxXsBZpQJtNJO3RyYeZEqCH4Km5cKOLW93Dn2zhJs9DWHwY+/nMO58zvxYIrsKxvo7K0vLK6Vl2vbWxube+Yu3sdFSWSsjaNRCR7HlFM8JC1gYNgvVgyEniCdb3JTV7vPjCpeBTewzRmbkBGIfc5JaCtgXngjAmkkJ1i5woXnGS1gVm3GlYhvAh2CXVUqjUwv5xhRJOAhUAFUapvWzG4KZHAqWBZzUkUiwmdkBHrawxJwJSbFtdn+Fg7Q+xHUr8QcOH+nkhJoNQ08HRnQGCs5mu5+V+tn4B/6aY8jBNgIZ0t8hOBIcJ5FHjIJaMgphoIlVzfiumYSEJBB5aHYM9/eRE6Zw3bath35/XmdRlHFR2iI3SCbHSBmugWtVAbUfSIntErejOejBfj3fiYtVaMcmYf/ZHx+QNtdJSL</latexit><latexit sha1_base64="EfYEGB3nYttoXyBN3ADiqH+f+nM=">AAAB/XicbZDLSsNAFIYn9VbrLV52bgaL4EJKIoKCm6IblxXsBZpQJtNJO3RyYeZEqCH4Km5cKOLW93Dn2zhJs9DWHwY+/nMO58zvxYIrsKxvo7K0vLK6Vl2vbWxube+Yu3sdFSWSsjaNRCR7HlFM8JC1gYNgvVgyEniCdb3JTV7vPjCpeBTewzRmbkBGIfc5JaCtgXngjAmkkJ1i5woXnGS1gVm3GlYhvAh2CXVUqjUwv5xhRJOAhUAFUapvWzG4KZHAqWBZzUkUiwmdkBHrawxJwJSbFtdn+Fg7Q+xHUr8QcOH+nkhJoNQ08HRnQGCs5mu5+V+tn4B/6aY8jBNgIZ0t8hOBIcJ5FHjIJaMgphoIlVzfiumYSEJBB5aHYM9/eRE6Zw3bath35/XmdRlHFR2iI3SCbHSBmugWtVAbUfSIntErejOejBfj3fiYtVaMcmYf/ZHx+QNtdJSL</latexit>

! f a/A (x, kT a ) f b/B (x, kT b)
ös

xaxbs
d! ab! l + l !

<latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit>
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d! =
!

ab

"
dxa d2kT a dxb d2kT b

<latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit><latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit><latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit>

check independence from cutoff!

k2
T maxZ

0

⇡dk2T
<latexit sha1_base64="k6SWqH1fx5R9tTyN6EKrFeW8mhc=">AAACEnicbZC7TsMwFIadcivhFmBksaiQYKmSCgnGChbGIvUmtSFyXKe16jiR7SCqKM/AwquwMIAQKxMbb4OTZoCWX7L0+T/nyD6/HzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHo+0gSRjnpKKoY6ceCoNBnpOdPr/N6754ISSPeVrOYuCEacxpQjJS2POtsSLmKYi+1s7t06qXtED1oamTZMKZwlDvF1TQ9q2bX7UJwGZwSaqBUy7O+hqMIJyHhCjMk5cCxY+WmSCiKGcnMYSJJjPAUjclAI0chkW5arJTBE+2MYBAJfbiChft7IkWhlLPQ150hUhO5WMvN/2qDRAWXbkp5nCjC8fyhIGFQRTDPB46oIFixmQaEBdV/hXiCBMJKp5iH4CyuvAzdRt2x687tea15VcZRBUfgGJwCB1yAJrgBLdABGDyCZ/AK3own48V4Nz7mrRWjnDkEf2R8/gCMFJ33</latexit><latexit sha1_base64="k6SWqH1fx5R9tTyN6EKrFeW8mhc=">AAACEnicbZC7TsMwFIadcivhFmBksaiQYKmSCgnGChbGIvUmtSFyXKe16jiR7SCqKM/AwquwMIAQKxMbb4OTZoCWX7L0+T/nyD6/HzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHo+0gSRjnpKKoY6ceCoNBnpOdPr/N6754ISSPeVrOYuCEacxpQjJS2POtsSLmKYi+1s7t06qXtED1oamTZMKZwlDvF1TQ9q2bX7UJwGZwSaqBUy7O+hqMIJyHhCjMk5cCxY+WmSCiKGcnMYSJJjPAUjclAI0chkW5arJTBE+2MYBAJfbiChft7IkWhlLPQ150hUhO5WMvN/2qDRAWXbkp5nCjC8fyhIGFQRTDPB46oIFixmQaEBdV/hXiCBMJKp5iH4CyuvAzdRt2x687tea15VcZRBUfgGJwCB1yAJrgBLdABGDyCZ/AK3own48V4Nz7mrRWjnDkEf2R8/gCMFJ33</latexit><latexit sha1_base64="k6SWqH1fx5R9tTyN6EKrFeW8mhc=">AAACEnicbZC7TsMwFIadcivhFmBksaiQYKmSCgnGChbGIvUmtSFyXKe16jiR7SCqKM/AwquwMIAQKxMbb4OTZoCWX7L0+T/nyD6/HzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHo+0gSRjnpKKoY6ceCoNBnpOdPr/N6754ISSPeVrOYuCEacxpQjJS2POtsSLmKYi+1s7t06qXtED1oamTZMKZwlDvF1TQ9q2bX7UJwGZwSaqBUy7O+hqMIJyHhCjMk5cCxY+WmSCiKGcnMYSJJjPAUjclAI0chkW5arJTBE+2MYBAJfbiChft7IkWhlLPQ150hUhO5WMvN/2qDRAWXbkp5nCjC8fyhIGFQRTDPB46oIFixmQaEBdV/hXiCBMJKp5iH4CyuvAzdRt2x687tea15VcZRBUfgGJwCB1yAJrgBLdABGDyCZ/AK3own48V4Nz7mrRWjnDkEf2R8/gCMFJ33</latexit><latexit sha1_base64="k6SWqH1fx5R9tTyN6EKrFeW8mhc=">AAACEnicbZC7TsMwFIadcivhFmBksaiQYKmSCgnGChbGIvUmtSFyXKe16jiR7SCqKM/AwquwMIAQKxMbb4OTZoCWX7L0+T/nyD6/HzMqlW1/G5WV1bX1jeqmubW9s7tn7R90ZZQITDo4YpHo+0gSRjnpKKoY6ceCoNBnpOdPr/N6754ISSPeVrOYuCEacxpQjJS2POtsSLmKYi+1s7t06qXtED1oamTZMKZwlDvF1TQ9q2bX7UJwGZwSaqBUy7O+hqMIJyHhCjMk5cCxY+WmSCiKGcnMYSJJjPAUjclAI0chkW5arJTBE+2MYBAJfbiChft7IkWhlLPQ150hUhO5WMvN/2qDRAWXbkp5nCjC8fyhIGFQRTDPB46oIFixmQaEBdV/hXiCBMJKp5iH4CyuvAzdRt2x687tea15VcZRBUfgGJwCB1yAJrgBLdABGDyCZ/AK3own48V4Nz7mrRWjnDkEf2R8/gCMFJ33</latexit>

! f a/A (x, kT a ) f b/B (x, kT b)
ös

xaxbs
d! ab! l + l !

<latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit><latexit sha1_base64="/HjuSyn7QXe6TE22H0TMa/JHvcQ="></latexit>
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Bacchetta et al JHEP 1706 081

Q evolution from TMD extraction:
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pure intrinsic

non pert. evolution

complete evolution

Q = 4.2GeV
<latexit sha1_base64="yARaKaZHU9oPdxuYWbQrhVueU3s=">AAAB9XicbVDLSsNAFJ3UV42vqks3g6XgQkJSCroRii502YJ9QBvKZHrTDp1M4sxEKaHf4UpQELd+jCv/xuljoa0HLhzOuZd77wkSzpR23W8rt7a+sbmV37Z3dvf2DwqHR00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVjG6mfusRpGKxuNfjBPyIDAQLGSXaSH79ClecMu6e41to9gpF13FnwKvEW5AiWqDWK3x1+zFNIxCacqJUx3MT7WdEakY5TOxSN1WQEDoiA+gYKkgEys9mV09wySh9HMbSlNB4ptq/JjISKTWOAtMZET1Uy95U/M/rpDq89DMmklSDoPNFYcqxjvE0AtxnEqjmY0MIlcwci+mQSEK1Cco2KXjLP6+SZtnxXMerV4rV60UeeXSCTtEZ8tAFqqI7VEMNRNEDekav6M16sl6sd+tj3pqzFjPH6A+szx8CzJAz</latexit><latexit sha1_base64="yARaKaZHU9oPdxuYWbQrhVueU3s=">AAAB9XicbVDLSsNAFJ3UV42vqks3g6XgQkJSCroRii502YJ9QBvKZHrTDp1M4sxEKaHf4UpQELd+jCv/xuljoa0HLhzOuZd77wkSzpR23W8rt7a+sbmV37Z3dvf2DwqHR00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVjG6mfusRpGKxuNfjBPyIDAQLGSXaSH79ClecMu6e41to9gpF13FnwKvEW5AiWqDWK3x1+zFNIxCacqJUx3MT7WdEakY5TOxSN1WQEDoiA+gYKkgEys9mV09wySh9HMbSlNB4ptq/JjISKTWOAtMZET1Uy95U/M/rpDq89DMmklSDoPNFYcqxjvE0AtxnEqjmY0MIlcwci+mQSEK1Cco2KXjLP6+SZtnxXMerV4rV60UeeXSCTtEZ8tAFqqI7VEMNRNEDekav6M16sl6sd+tj3pqzFjPH6A+szx8CzJAz</latexit><latexit sha1_base64="yARaKaZHU9oPdxuYWbQrhVueU3s=">AAAB9XicbVDLSsNAFJ3UV42vqks3g6XgQkJSCroRii502YJ9QBvKZHrTDp1M4sxEKaHf4UpQELd+jCv/xuljoa0HLhzOuZd77wkSzpR23W8rt7a+sbmV37Z3dvf2DwqHR00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVjG6mfusRpGKxuNfjBPyIDAQLGSXaSH79ClecMu6e41to9gpF13FnwKvEW5AiWqDWK3x1+zFNIxCacqJUx3MT7WdEakY5TOxSN1WQEDoiA+gYKkgEys9mV09wySh9HMbSlNB4ptq/JjISKTWOAtMZET1Uy95U/M/rpDq89DMmklSDoPNFYcqxjvE0AtxnEqjmY0MIlcwci+mQSEK1Cco2KXjLP6+SZtnxXMerV4rV60UeeXSCTtEZ8tAFqqI7VEMNRNEDekav6M16sl6sd+tj3pqzFjPH6A+szx8CzJAz</latexit><latexit sha1_base64="yARaKaZHU9oPdxuYWbQrhVueU3s=">AAAB9XicbVDLSsNAFJ3UV42vqks3g6XgQkJSCroRii502YJ9QBvKZHrTDp1M4sxEKaHf4UpQELd+jCv/xuljoa0HLhzOuZd77wkSzpR23W8rt7a+sbmV37Z3dvf2DwqHR00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVjG6mfusRpGKxuNfjBPyIDAQLGSXaSH79ClecMu6e41to9gpF13FnwKvEW5AiWqDWK3x1+zFNIxCacqJUx3MT7WdEakY5TOxSN1WQEDoiA+gYKkgEys9mV09wySh9HMbSlNB4ptq/JjISKTWOAtMZET1Uy95U/M/rpDq89DMmklSDoPNFYcqxjvE0AtxnEqjmY0MIlcwci+mQSEK1Cco2KXjLP6+SZtnxXMerV4rV60UeeXSCTtEZ8tAFqqI7VEMNRNEDekav6M16sl6sd+tj3pqzFjPH6A+szx8CzJAz</latexit>

fa/A (xa,kTa)
fa/A (xa)

<latexit sha1_base64="vkxR+G5yDGUeEgKednwj0q2uGk0="></latexit><latexit sha1_base64="vkxR+G5yDGUeEgKednwj0q2uGk0="></latexit><latexit sha1_base64="vkxR+G5yDGUeEgKednwj0q2uGk0="></latexit><latexit sha1_base64="vkxR+G5yDGUeEgKednwj0q2uGk0="></latexit>
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fa/A (xa,kTa)
fa/A (xa)

<latexit sha1_base64="vkxR+G5yDGUeEgKednwj0q2uGk0="></latexit><latexit sha1_base64="vkxR+G5yDGUeEgKednwj0q2uGk0="></latexit><latexit sha1_base64="vkxR+G5yDGUeEgKednwj0q2uGk0="></latexit><latexit sha1_base64="vkxR+G5yDGUeEgKednwj0q2uGk0="></latexit>
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Q = 4.2GeV
<latexit sha1_base64="yARaKaZHU9oPdxuYWbQrhVueU3s=">AAAB9XicbVDLSsNAFJ3UV42vqks3g6XgQkJSCroRii502YJ9QBvKZHrTDp1M4sxEKaHf4UpQELd+jCv/xuljoa0HLhzOuZd77wkSzpR23W8rt7a+sbmV37Z3dvf2DwqHR00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVjG6mfusRpGKxuNfjBPyIDAQLGSXaSH79ClecMu6e41to9gpF13FnwKvEW5AiWqDWK3x1+zFNIxCacqJUx3MT7WdEakY5TOxSN1WQEDoiA+gYKkgEys9mV09wySh9HMbSlNB4ptq/JjISKTWOAtMZET1Uy95U/M/rpDq89DMmklSDoPNFYcqxjvE0AtxnEqjmY0MIlcwci+mQSEK1Cco2KXjLP6+SZtnxXMerV4rV60UeeXSCTtEZ8tAFqqI7VEMNRNEDekav6M16sl6sd+tj3pqzFjPH6A+szx8CzJAz</latexit><latexit sha1_base64="yARaKaZHU9oPdxuYWbQrhVueU3s=">AAAB9XicbVDLSsNAFJ3UV42vqks3g6XgQkJSCroRii502YJ9QBvKZHrTDp1M4sxEKaHf4UpQELd+jCv/xuljoa0HLhzOuZd77wkSzpR23W8rt7a+sbmV37Z3dvf2DwqHR00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVjG6mfusRpGKxuNfjBPyIDAQLGSXaSH79ClecMu6e41to9gpF13FnwKvEW5AiWqDWK3x1+zFNIxCacqJUx3MT7WdEakY5TOxSN1WQEDoiA+gYKkgEys9mV09wySh9HMbSlNB4ptq/JjISKTWOAtMZET1Uy95U/M/rpDq89DMmklSDoPNFYcqxjvE0AtxnEqjmY0MIlcwci+mQSEK1Cco2KXjLP6+SZtnxXMerV4rV60UeeXSCTtEZ8tAFqqI7VEMNRNEDekav6M16sl6sd+tj3pqzFjPH6A+szx8CzJAz</latexit><latexit sha1_base64="yARaKaZHU9oPdxuYWbQrhVueU3s=">AAAB9XicbVDLSsNAFJ3UV42vqks3g6XgQkJSCroRii502YJ9QBvKZHrTDp1M4sxEKaHf4UpQELd+jCv/xuljoa0HLhzOuZd77wkSzpR23W8rt7a+sbmV37Z3dvf2DwqHR00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVjG6mfusRpGKxuNfjBPyIDAQLGSXaSH79ClecMu6e41to9gpF13FnwKvEW5AiWqDWK3x1+zFNIxCacqJUx3MT7WdEakY5TOxSN1WQEDoiA+gYKkgEys9mV09wySh9HMbSlNB4ptq/JjISKTWOAtMZET1Uy95U/M/rpDq89DMmklSDoPNFYcqxjvE0AtxnEqjmY0MIlcwci+mQSEK1Cco2KXjLP6+SZtnxXMerV4rV60UeeXSCTtEZ8tAFqqI7VEMNRNEDekav6M16sl6sd+tj3pqzFjPH6A+szx8CzJAz</latexit><latexit sha1_base64="yARaKaZHU9oPdxuYWbQrhVueU3s=">AAAB9XicbVDLSsNAFJ3UV42vqks3g6XgQkJSCroRii502YJ9QBvKZHrTDp1M4sxEKaHf4UpQELd+jCv/xuljoa0HLhzOuZd77wkSzpR23W8rt7a+sbmV37Z3dvf2DwqHR00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVjG6mfusRpGKxuNfjBPyIDAQLGSXaSH79ClecMu6e41to9gpF13FnwKvEW5AiWqDWK3x1+zFNIxCacqJUx3MT7WdEakY5TOxSN1WQEDoiA+gYKkgEys9mV09wySh9HMbSlNB4ptq/JjISKTWOAtMZET1Uy95U/M/rpDq89DMmklSDoPNFYcqxjvE0AtxnEqjmY0MIlcwci+mQSEK1Cco2KXjLP6+SZtnxXMerV4rV60UeeXSCTtEZ8tAFqqI7VEMNRNEDekav6M16sl6sd+tj3pqzFjPH6A+szx8CzJAz</latexit>

choice of shape:

the gaussian gives 
insensitivity

 to kTmax cutoff
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fq (x,kT ) = f (x)
1

⇡ < k

2
T >

e

� k 2
T

<k 2
T >

<latexit sha1_base64="VJW3rFtZDZm4LqyOsz2DXJ/CfvI="></latexit><latexit sha1_base64="VJW3rFtZDZm4LqyOsz2DXJ/CfvI="></latexit><latexit sha1_base64="VJW3rFtZDZm4LqyOsz2DXJ/CfvI="></latexit><latexit sha1_base64="VJW3rFtZDZm4LqyOsz2DXJ/CfvI="></latexit>

!
k2
T

"
= 0.81 GeV2

<latexit sha1_base64="bH8B1BBtTnyVU+5ymFD8CrEneTs=">AAACHnicbZDLSsNAFIYnXmu9RV26GSwFF1KSUrAbodSFLiv0Bk0sk+lpO3QyCTMToYS+iCsfxZWgIC7c6NuYtFlo64GBn+8/hzPn90LOlLasb2NtfWNzazu3k9/d2z84NI+O2yqIJIUWDXggux5RwJmAlmaaQzeUQHyPQ8ebXKd+5wGkYoFo6mkIrk9Ggg0ZJTpBfbPi1NmIO5yIEQc86cfN2X1cnqVUOnJBr6xS1cbOBb6Bdmrm+2bBKlnzwqvCzkQBZdXom5/OIKCRD0JTTpTq2Vao3ZhIzSiHWb7oRApCQidkBL1ECuKDcuP5eTNcTMgADwOZPKHxnOZ/TcTEV2rqe0mnT/RYLXsp/M/rRXpYdWMmwkiDoItFw4hjHeA0KzxgEqjm00QQKlnyWUzHRBKqk0TTFOzlm1dFu1yyrZJ9VynU6lkeOXSKztA5stElqqFb1EAtRNEjekav6M14Ml6Md+Nj0bpmZDMn6E8ZXz8btqB6</latexit><latexit sha1_base64="bH8B1BBtTnyVU+5ymFD8CrEneTs=">AAACHnicbZDLSsNAFIYnXmu9RV26GSwFF1KSUrAbodSFLiv0Bk0sk+lpO3QyCTMToYS+iCsfxZWgIC7c6NuYtFlo64GBn+8/hzPn90LOlLasb2NtfWNzazu3k9/d2z84NI+O2yqIJIUWDXggux5RwJmAlmaaQzeUQHyPQ8ebXKd+5wGkYoFo6mkIrk9Ggg0ZJTpBfbPi1NmIO5yIEQc86cfN2X1cnqVUOnJBr6xS1cbOBb6Bdmrm+2bBKlnzwqvCzkQBZdXom5/OIKCRD0JTTpTq2Vao3ZhIzSiHWb7oRApCQidkBL1ECuKDcuP5eTNcTMgADwOZPKHxnOZ/TcTEV2rqe0mnT/RYLXsp/M/rRXpYdWMmwkiDoItFw4hjHeA0KzxgEqjm00QQKlnyWUzHRBKqk0TTFOzlm1dFu1yyrZJ9VynU6lkeOXSKztA5stElqqFb1EAtRNEjekav6M14Ml6Md+Nj0bpmZDMn6E8ZXz8btqB6</latexit><latexit sha1_base64="bH8B1BBtTnyVU+5ymFD8CrEneTs=">AAACHnicbZDLSsNAFIYnXmu9RV26GSwFF1KSUrAbodSFLiv0Bk0sk+lpO3QyCTMToYS+iCsfxZWgIC7c6NuYtFlo64GBn+8/hzPn90LOlLasb2NtfWNzazu3k9/d2z84NI+O2yqIJIUWDXggux5RwJmAlmaaQzeUQHyPQ8ebXKd+5wGkYoFo6mkIrk9Ggg0ZJTpBfbPi1NmIO5yIEQc86cfN2X1cnqVUOnJBr6xS1cbOBb6Bdmrm+2bBKlnzwqvCzkQBZdXom5/OIKCRD0JTTpTq2Vao3ZhIzSiHWb7oRApCQidkBL1ECuKDcuP5eTNcTMgADwOZPKHxnOZ/TcTEV2rqe0mnT/RYLXsp/M/rRXpYdWMmwkiDoItFw4hjHeA0KzxgEqjm00QQKlnyWUzHRBKqk0TTFOzlm1dFu1yyrZJ9VynU6lkeOXSKztA5stElqqFb1EAtRNEjekav6M14Ml6Md+Nj0bpmZDMn6E8ZXz8btqB6</latexit><latexit sha1_base64="bH8B1BBtTnyVU+5ymFD8CrEneTs=">AAACHnicbZDLSsNAFIYnXmu9RV26GSwFF1KSUrAbodSFLiv0Bk0sk+lpO3QyCTMToYS+iCsfxZWgIC7c6NuYtFlo64GBn+8/hzPn90LOlLasb2NtfWNzazu3k9/d2z84NI+O2yqIJIUWDXggux5RwJmAlmaaQzeUQHyPQ8ebXKd+5wGkYoFo6mkIrk9Ggg0ZJTpBfbPi1NmIO5yIEQc86cfN2X1cnqVUOnJBr6xS1cbOBb6Bdmrm+2bBKlnzwqvCzkQBZdXom5/OIKCRD0JTTpTq2Vao3ZhIzSiHWb7oRApCQidkBL1ECuKDcuP5eTNcTMgADwOZPKHxnOZ/TcTEV2rqe0mnT/RYLXsp/M/rRXpYdWMmwkiDoItFw4hjHeA0KzxgEqjm00QQKlnyWUzHRBKqk0TTFOzlm1dFu1yyrZJ9VynU6lkeOXSKztA5stElqqFb1EAtRNEjekav6M14Ml6Md+Nj0bpmZDMn6E8ZXz8btqB6</latexit>

same for any x and ßavor 
Éand for gluons!!
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Summary
¥ Þxed-order pQCD largely underestimates low-energy DY 

data at high qT 

¥ nor threshold resummation nor intrinsic-kT model seem to 
help

¥ more high qT data needed (Compass ?)
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ÉÓkT-factorizationÓ formalism?

31
Szczurek, Slipek PRD 78, 114007

almost all of the cross-section 
given by soft gluons +

intrinsic kT

⇥F

u
a/A (xa,kTa, µF )F

u
b/B (xb,kTb, µF )

ŝ

xaxb
d�̂

ab!l+ l�

<latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="K0dq0VfJjPgo0oGmhxl6W2ZloX8="></latexit><latexit sha1_base64="K0dq0VfJjPgo0oGmhxl6W2ZloX8="></latexit><latexit sha1_base64="VAHOT84jvZ5hD9BhffSDzCpzbyk="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit>

d! =
!

ab

"
dxa d2kT a dxb d2kT b

<latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit><latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit><latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit>

Òunintegrated parton distributionsÓ
(from extension of CCFM equations)



ÉÓkT-factorizationÓ formalism?

32
Szczurek, Slipek PRD 78, 114007

almost all of the cross-section 
given by soft gluons +

intrinsic kT

⇥F

u
a/A (xa,kTa, µF )F

u
b/B (xb,kTb, µF )

ŝ

xaxb
d�̂

ab!l+ l�

<latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="K0dq0VfJjPgo0oGmhxl6W2ZloX8="></latexit><latexit sha1_base64="K0dq0VfJjPgo0oGmhxl6W2ZloX8="></latexit><latexit sha1_base64="VAHOT84jvZ5hD9BhffSDzCpzbyk="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit><latexit sha1_base64="Q2uAJTcfyw0xrajTAYq0GDPMzsM="></latexit>

d! =
!

ab

"
dxa d2kT a dxb d2kT b

<latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit><latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit><latexit sha1_base64="VKpHHNsq8lsC7wk27IgX8iX3xcY="></latexit>

Òunintegrated parton distributionsÓ
(from CCFM equations)

apparently difÞcult to Þnd
a formal proof

Avsar, Collins arXiv:1209.1675

not clear why 
it should differ from ÒtraditionalÓ

formalism at this kinematics
(not small-x)
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Q=5.2-6.2 GeV, xF=0.15-0.35

E866/NuSea

!
s = 38.8 GeV

<latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit><latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit><latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit>

p p ! µ+µ�X
<latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit>

TMD 
parametrizations
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E866/NuSea
!

s = 38.8 GeV
<latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit><latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit><latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit>

p p ! µ+µ�X
<latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit>
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E866/NuSea
!

s = 38.8 GeV
<latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit><latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit><latexit sha1_base64="/0C/w+lqddBVs/qkB5muDNfnpvs=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuAqJChZBKLrQZQX7gCaUyXTSDp08nJkIJXbhr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jJ5xJZdvfRmFhcWl5pbhaWlvf2Nwyt3caMk4FoXUS81i0fCwpZxGtK6Y4bSWC4tDntOkPrsZ+84EKyeLoTg0T6oW4F7GAEay01DH3XHkvVCZH6AKdVKwKcs/RNW10zLJt2ROgeeLkpAw5ah3zy+3GJA1ppAjHUrYdO1FehoVihNNRyU0lTTAZ4B5taxrhkEovm9w/Qoda6aIgFroihSbq74kMh1IOQ193hlj15aw3Fv/z2qkKKl7GoiRVNCLTRUHKkYrROAzUZYISxYeaYCKYvhWRPhaYKB1ZSYfgzL48TxrHlmNbzu1puXqZx1GEfTiAI3DgDKpwAzWoA4FHeIZXeDOejBfj3fiYthaMfGYX/sD4/AEu5JQ+</latexit>

p p ! µ+µ�X
<latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit><latexit sha1_base64="57t6pPSlFa85QR6aFPlXEbOfpxM=">AAACDHicbVDLSgMxFM34rPVVdekmWARBLTMi6LLoxmUF+4DOtGTSTBuaSUKSUcowH+DGX3HjQhG3foA7/8ZM24W2HggczjmXm3tCyag2rvvtLCwuLa+sFtaK6xubW9ulnd2GFonCpI4FE6oVIk0Y5aRuqGGkJRVBcchIMxxe537znihNBb8zI0mCGPU5jShGxkrdUln6JxL6ivYHBiklHqAfJ7CTHmc56aSnGWzZlFtxx4DzxJuSMpii1i19+T2Bk5hwgxnSuu250gQpUoZiRrKin2giER6iPmlbylFMdJCOj8ngoVV6MBLKPm7gWP09kaJY61Ec2mSMzEDPern4n9dOTHQZpJTLxBCOJ4uihEEjYN4M7FFFsGEjSxBW1P4V4gFSCBvbX9GW4M2ePE8aZxXPrXi35+Xq1bSOAtgHB+AIeOACVMENqIE6wOARPINX8OY8OS/Ou/MxiS4405k98AfO5w9otpqO</latexit>
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E288

p Cu, p P t ! µ+ µ! X
<latexit sha1_base64="UjlJ+JYc3ZuRBlh6EwVIcqnzgcI=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglpmRFFwU+zGZQV7gU5bMmnahmYuJGeUMsyTuPFV3LhQRHClb2NmOgttPRDy8f/nkJzfCQRXYJrfRm5hcWl5Jb9aWFvf2Nwqbu80lB9KyurUF75sOUQxwT1WBw6CtQLJiOsI1nTG1cRv3jOpuO/dwSRgHZcMPT7glICWesXzANtXuBoeJ1fKNcC25MMRECn9B2y7Ie5GR3EC3egkTlpavWLJLJtp4XmwMiihrGq94qfd92noMg+oIEq1LTOATkQkcCpYXLBDxQJCx2TI2ho94jLVidL1YnyglT4e+FIfD3Cq/p6IiKvUxHV0p0tgpGa9RPzPa4cwuOxE3AtCYB6dPjQIBQYfJ1nhPpeMgphoIFRy/VdMR0QSCjrRgg7Bml15HhqnZcssW7dnpcp1Fkce7aF9dIgsdIEq6AbVUB1R9Iie0St6M56MF+Pd+Ji25oxsZhf9KePrB3G0n54=</latexit><latexit sha1_base64="UjlJ+JYc3ZuRBlh6EwVIcqnzgcI=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglpmRFFwU+zGZQV7gU5bMmnahmYuJGeUMsyTuPFV3LhQRHClb2NmOgttPRDy8f/nkJzfCQRXYJrfRm5hcWl5Jb9aWFvf2Nwqbu80lB9KyurUF75sOUQxwT1WBw6CtQLJiOsI1nTG1cRv3jOpuO/dwSRgHZcMPT7glICWesXzANtXuBoeJ1fKNcC25MMRECn9B2y7Ie5GR3EC3egkTlpavWLJLJtp4XmwMiihrGq94qfd92noMg+oIEq1LTOATkQkcCpYXLBDxQJCx2TI2ho94jLVidL1YnyglT4e+FIfD3Cq/p6IiKvUxHV0p0tgpGa9RPzPa4cwuOxE3AtCYB6dPjQIBQYfJ1nhPpeMgphoIFRy/VdMR0QSCjrRgg7Bml15HhqnZcssW7dnpcp1Fkce7aF9dIgsdIEq6AbVUB1R9Iie0St6M56MF+Pd+Ji25oxsZhf9KePrB3G0n54=</latexit><latexit sha1_base64="UjlJ+JYc3ZuRBlh6EwVIcqnzgcI=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglpmRFFwU+zGZQV7gU5bMmnahmYuJGeUMsyTuPFV3LhQRHClb2NmOgttPRDy8f/nkJzfCQRXYJrfRm5hcWl5Jb9aWFvf2Nwqbu80lB9KyurUF75sOUQxwT1WBw6CtQLJiOsI1nTG1cRv3jOpuO/dwSRgHZcMPT7glICWesXzANtXuBoeJ1fKNcC25MMRECn9B2y7Ie5GR3EC3egkTlpavWLJLJtp4XmwMiihrGq94qfd92noMg+oIEq1LTOATkQkcCpYXLBDxQJCx2TI2ho94jLVidL1YnyglT4e+FIfD3Cq/p6IiKvUxHV0p0tgpGa9RPzPa4cwuOxE3AtCYB6dPjQIBQYfJ1nhPpeMgphoIFRy/VdMR0QSCjrRgg7Bml15HhqnZcssW7dnpcp1Fkce7aF9dIgsdIEq6AbVUB1R9Iie0St6M56MF+Pd+Ji25oxsZhf9KePrB3G0n54=</latexit><latexit sha1_base64="UjlJ+JYc3ZuRBlh6EwVIcqnzgcI=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglpmRFFwU+zGZQV7gU5bMmnahmYuJGeUMsyTuPFV3LhQRHClb2NmOgttPRDy8f/nkJzfCQRXYJrfRm5hcWl5Jb9aWFvf2Nwqbu80lB9KyurUF75sOUQxwT1WBw6CtQLJiOsI1nTG1cRv3jOpuO/dwSRgHZcMPT7glICWesXzANtXuBoeJ1fKNcC25MMRECn9B2y7Ie5GR3EC3egkTlpavWLJLJtp4XmwMiihrGq94qfd92noMg+oIEq1LTOATkQkcCpYXLBDxQJCx2TI2ho94jLVidL1YnyglT4e+FIfD3Cq/p6IiKvUxHV0p0tgpGa9RPzPa4cwuOxE3AtCYB6dPjQIBQYfJ1nhPpeMgphoIFRy/VdMR0QSCjrRgg7Bml15HhqnZcssW7dnpcp1Fkce7aF9dIgsdIEq6AbVUB1R9Iie0St6M56MF+Pd+Ji25oxsZhf9KePrB3G0n54=</latexit>
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E288
p Cu, p P t ! µ+ µ! X

<latexit sha1_base64="UjlJ+JYc3ZuRBlh6EwVIcqnzgcI=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglpmRFFwU+zGZQV7gU5bMmnahmYuJGeUMsyTuPFV3LhQRHClb2NmOgttPRDy8f/nkJzfCQRXYJrfRm5hcWl5Jb9aWFvf2Nwqbu80lB9KyurUF75sOUQxwT1WBw6CtQLJiOsI1nTG1cRv3jOpuO/dwSRgHZcMPT7glICWesXzANtXuBoeJ1fKNcC25MMRECn9B2y7Ie5GR3EC3egkTlpavWLJLJtp4XmwMiihrGq94qfd92noMg+oIEq1LTOATkQkcCpYXLBDxQJCx2TI2ho94jLVidL1YnyglT4e+FIfD3Cq/p6IiKvUxHV0p0tgpGa9RPzPa4cwuOxE3AtCYB6dPjQIBQYfJ1nhPpeMgphoIFRy/VdMR0QSCjrRgg7Bml15HhqnZcssW7dnpcp1Fkce7aF9dIgsdIEq6AbVUB1R9Iie0St6M56MF+Pd+Ji25oxsZhf9KePrB3G0n54=</latexit><latexit sha1_base64="UjlJ+JYc3ZuRBlh6EwVIcqnzgcI=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglpmRFFwU+zGZQV7gU5bMmnahmYuJGeUMsyTuPFV3LhQRHClb2NmOgttPRDy8f/nkJzfCQRXYJrfRm5hcWl5Jb9aWFvf2Nwqbu80lB9KyurUF75sOUQxwT1WBw6CtQLJiOsI1nTG1cRv3jOpuO/dwSRgHZcMPT7glICWesXzANtXuBoeJ1fKNcC25MMRECn9B2y7Ie5GR3EC3egkTlpavWLJLJtp4XmwMiihrGq94qfd92noMg+oIEq1LTOATkQkcCpYXLBDxQJCx2TI2ho94jLVidL1YnyglT4e+FIfD3Cq/p6IiKvUxHV0p0tgpGa9RPzPa4cwuOxE3AtCYB6dPjQIBQYfJ1nhPpeMgphoIFRy/VdMR0QSCjrRgg7Bml15HhqnZcssW7dnpcp1Fkce7aF9dIgsdIEq6AbVUB1R9Iie0St6M56MF+Pd+Ji25oxsZhf9KePrB3G0n54=</latexit><latexit sha1_base64="UjlJ+JYc3ZuRBlh6EwVIcqnzgcI=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglpmRFFwU+zGZQV7gU5bMmnahmYuJGeUMsyTuPFV3LhQRHClb2NmOgttPRDy8f/nkJzfCQRXYJrfRm5hcWl5Jb9aWFvf2Nwqbu80lB9KyurUF75sOUQxwT1WBw6CtQLJiOsI1nTG1cRv3jOpuO/dwSRgHZcMPT7glICWesXzANtXuBoeJ1fKNcC25MMRECn9B2y7Ie5GR3EC3egkTlpavWLJLJtp4XmwMiihrGq94qfd92noMg+oIEq1LTOATkQkcCpYXLBDxQJCx2TI2ho94jLVidL1YnyglT4e+FIfD3Cq/p6IiKvUxHV0p0tgpGa9RPzPa4cwuOxE3AtCYB6dPjQIBQYfJ1nhPpeMgphoIFRy/VdMR0QSCjrRgg7Bml15HhqnZcssW7dnpcp1Fkce7aF9dIgsdIEq6AbVUB1R9Iie0St6M56MF+Pd+Ji25oxsZhf9KePrB3G0n54=</latexit><latexit sha1_base64="UjlJ+JYc3ZuRBlh6EwVIcqnzgcI=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglpmRFFwU+zGZQV7gU5bMmnahmYuJGeUMsyTuPFV3LhQRHClb2NmOgttPRDy8f/nkJzfCQRXYJrfRm5hcWl5Jb9aWFvf2Nwqbu80lB9KyurUF75sOUQxwT1WBw6CtQLJiOsI1nTG1cRv3jOpuO/dwSRgHZcMPT7glICWesXzANtXuBoeJ1fKNcC25MMRECn9B2y7Ie5GR3EC3egkTlpavWLJLJtp4XmwMiihrGq94qfd92noMg+oIEq1LTOATkQkcCpYXLBDxQJCx2TI2ho94jLVidL1YnyglT4e+FIfD3Cq/p6IiKvUxHV0p0tgpGa9RPzPa4cwuOxE3AtCYB6dPjQIBQYfJ1nhPpeMgphoIFRy/VdMR0QSCjrRgg7Bml15HhqnZcssW7dnpcp1Fkce7aF9dIgsdIEq6AbVUB1R9Iie0St6M56MF+Pd+Ji25oxsZhf9KePrB3G0n54=</latexit>
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p Cu ! µ+µ� X
<latexit sha1_base64="JLzrOWJYhRqod6EUDfgrAw/NFO4=">AAACEnicbVDLSsNAFJ34rPUVdelmsAiKWBIRFNwUu3FZwT6gSctkOm2HTjJhHkoJ+QY3/oobF4q4deXOv3HSZqGtBwYO55zLnXuCmFGpHOfbWlhcWl5ZLawV1zc2t7btnd2G5FpgUseccdEKkCSMRqSuqGKkFQuCwoCRZjCqZn7znghJeXSnxjHxQzSIaJ9ipIzUtY9j6F3BqoaeoIOhQkLwB+iFGnaSkzQjneQ0zSKtrl1yys4EcJ64OSmBHLWu/eX1ONYhiRRmSMq268TKT5BQFDOSFj0tSYzwCA1I29AIhUT6yeSkFB4apQf7XJgXKThRf08kKJRyHAYmGSI1lLNeJv7ntbXqX/oJjWKtSISni/qaQcVh1g/sUUGwYmNDEBbU/BXiIRIIK9Ni0ZTgzp48TxpnZdcpu7fnpcp1XkcB7IMDcARccAEq4AbUQB1g8AiewSt4s56sF+vd+phGF6x8Zg/8gfX5A4DSnBg=</latexit><latexit sha1_base64="JLzrOWJYhRqod6EUDfgrAw/NFO4=">AAACEnicbVDLSsNAFJ34rPUVdelmsAiKWBIRFNwUu3FZwT6gSctkOm2HTjJhHkoJ+QY3/oobF4q4deXOv3HSZqGtBwYO55zLnXuCmFGpHOfbWlhcWl5ZLawV1zc2t7btnd2G5FpgUseccdEKkCSMRqSuqGKkFQuCwoCRZjCqZn7znghJeXSnxjHxQzSIaJ9ipIzUtY9j6F3BqoaeoIOhQkLwB+iFGnaSkzQjneQ0zSKtrl1yys4EcJ64OSmBHLWu/eX1ONYhiRRmSMq268TKT5BQFDOSFj0tSYzwCA1I29AIhUT6yeSkFB4apQf7XJgXKThRf08kKJRyHAYmGSI1lLNeJv7ntbXqX/oJjWKtSISni/qaQcVh1g/sUUGwYmNDEBbU/BXiIRIIK9Ni0ZTgzp48TxpnZdcpu7fnpcp1XkcB7IMDcARccAEq4AbUQB1g8AiewSt4s56sF+vd+phGF6x8Zg/8gfX5A4DSnBg=</latexit><latexit sha1_base64="JLzrOWJYhRqod6EUDfgrAw/NFO4=">AAACEnicbVDLSsNAFJ34rPUVdelmsAiKWBIRFNwUu3FZwT6gSctkOm2HTjJhHkoJ+QY3/oobF4q4deXOv3HSZqGtBwYO55zLnXuCmFGpHOfbWlhcWl5ZLawV1zc2t7btnd2G5FpgUseccdEKkCSMRqSuqGKkFQuCwoCRZjCqZn7znghJeXSnxjHxQzSIaJ9ipIzUtY9j6F3BqoaeoIOhQkLwB+iFGnaSkzQjneQ0zSKtrl1yys4EcJ64OSmBHLWu/eX1ONYhiRRmSMq268TKT5BQFDOSFj0tSYzwCA1I29AIhUT6yeSkFB4apQf7XJgXKThRf08kKJRyHAYmGSI1lLNeJv7ntbXqX/oJjWKtSISni/qaQcVh1g/sUUGwYmNDEBbU/BXiIRIIK9Ni0ZTgzp48TxpnZdcpu7fnpcp1XkcB7IMDcARccAEq4AbUQB1g8AiewSt4s56sF+vd+phGF6x8Zg/8gfX5A4DSnBg=</latexit><latexit sha1_base64="JLzrOWJYhRqod6EUDfgrAw/NFO4=">AAACEnicbVDLSsNAFJ34rPUVdelmsAiKWBIRFNwUu3FZwT6gSctkOm2HTjJhHkoJ+QY3/oobF4q4deXOv3HSZqGtBwYO55zLnXuCmFGpHOfbWlhcWl5ZLawV1zc2t7btnd2G5FpgUseccdEKkCSMRqSuqGKkFQuCwoCRZjCqZn7znghJeXSnxjHxQzSIaJ9ipIzUtY9j6F3BqoaeoIOhQkLwB+iFGnaSkzQjneQ0zSKtrl1yys4EcJ64OSmBHLWu/eX1ONYhiRRmSMq268TKT5BQFDOSFj0tSYzwCA1I29AIhUT6yeSkFB4apQf7XJgXKThRf08kKJRyHAYmGSI1lLNeJv7ntbXqX/oJjWKtSISni/qaQcVh1g/sUUGwYmNDEBbU/BXiIRIIK9Ni0ZTgzp48TxpnZdcpu7fnpcp1XkcB7IMDcARccAEq4AbUQB1g8AiewSt4s56sF+vd+phGF6x8Zg/8gfX5A4DSnBg=</latexit>
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fq (x,kT ) = f (x)
1

⇡ < k

2
T >

e

� k 2
T

<k 2
T >

<latexit sha1_base64="VJW3rFtZDZm4LqyOsz2DXJ/CfvI="></latexit><latexit sha1_base64="VJW3rFtZDZm4LqyOsz2DXJ/CfvI="></latexit><latexit sha1_base64="VJW3rFtZDZm4LqyOsz2DXJ/CfvI="></latexit><latexit sha1_base64="VJW3rFtZDZm4LqyOsz2DXJ/CfvI="></latexit>

!
k2

T

"
= 1 GeV2

<latexit sha1_base64="MA3TLNkJnvVz1JJ7VYLN9r7yMLQ=">AAACG3icbZDLSsNAFIYnXmu8RV26GSwFF1KSIuhGKHWhywq9QVPDZHraDp1MwsxEKKHP4cpHcSUoiDtx4duYtFlo64GBn+8/hzPn9yPOlLbtb2NldW19Y7OwZW7v7O7tWweHLRXGkkKThjyUHZ8o4ExAUzPNoRNJIIHPoe2PrzO//QBSsVA09CSCXkCGgg0YJTpFnuW4NTbkLidiyAGPvaQxvU8q04xKV87plYPdM3wDrcwxPatol+1Z4WXh5KKI8qp71qfbD2kcgNCUE6W6jh3pXkKkZpTD1Cy5sYKI0DEZQjeVggSgesnstikupaSPB6FMn9B4Rs1fEwkJlJoEftoZED1Si14G//O6sR5c9hImoliDoPNFg5hjHeIsKNxnEqjmk1QQKln6WUxHRBKq0zizFJzFm5dFq1J27LJzd16s1vI8CugYnaBT5KALVEW3qI6aiKJH9Ixe0ZvxZLwY78bHvHXFyGeO0J8yvn4AluGfxg==</latexit><latexit sha1_base64="MA3TLNkJnvVz1JJ7VYLN9r7yMLQ=">AAACG3icbZDLSsNAFIYnXmu8RV26GSwFF1KSIuhGKHWhywq9QVPDZHraDp1MwsxEKKHP4cpHcSUoiDtx4duYtFlo64GBn+8/hzPn9yPOlLbtb2NldW19Y7OwZW7v7O7tWweHLRXGkkKThjyUHZ8o4ExAUzPNoRNJIIHPoe2PrzO//QBSsVA09CSCXkCGgg0YJTpFnuW4NTbkLidiyAGPvaQxvU8q04xKV87plYPdM3wDrcwxPatol+1Z4WXh5KKI8qp71qfbD2kcgNCUE6W6jh3pXkKkZpTD1Cy5sYKI0DEZQjeVggSgesnstikupaSPB6FMn9B4Rs1fEwkJlJoEftoZED1Si14G//O6sR5c9hImoliDoPNFg5hjHeIsKNxnEqjmk1QQKln6WUxHRBKq0zizFJzFm5dFq1J27LJzd16s1vI8CugYnaBT5KALVEW3qI6aiKJH9Ixe0ZvxZLwY78bHvHXFyGeO0J8yvn4AluGfxg==</latexit><latexit sha1_base64="MA3TLNkJnvVz1JJ7VYLN9r7yMLQ=">AAACG3icbZDLSsNAFIYnXmu8RV26GSwFF1KSIuhGKHWhywq9QVPDZHraDp1MwsxEKKHP4cpHcSUoiDtx4duYtFlo64GBn+8/hzPn9yPOlLbtb2NldW19Y7OwZW7v7O7tWweHLRXGkkKThjyUHZ8o4ExAUzPNoRNJIIHPoe2PrzO//QBSsVA09CSCXkCGgg0YJTpFnuW4NTbkLidiyAGPvaQxvU8q04xKV87plYPdM3wDrcwxPatol+1Z4WXh5KKI8qp71qfbD2kcgNCUE6W6jh3pXkKkZpTD1Cy5sYKI0DEZQjeVggSgesnstikupaSPB6FMn9B4Rs1fEwkJlJoEftoZED1Si14G//O6sR5c9hImoliDoPNFg5hjHeIsKNxnEqjmk1QQKln6WUxHRBKq0zizFJzFm5dFq1J27LJzd16s1vI8CugYnaBT5KALVEW3qI6aiKJH9Ixe0ZvxZLwY78bHvHXFyGeO0J8yvn4AluGfxg==</latexit><latexit sha1_base64="MA3TLNkJnvVz1JJ7VYLN9r7yMLQ=">AAACG3icbZDLSsNAFIYnXmu8RV26GSwFF1KSIuhGKHWhywq9QVPDZHraDp1MwsxEKKHP4cpHcSUoiDtx4duYtFlo64GBn+8/hzPn9yPOlLbtb2NldW19Y7OwZW7v7O7tWweHLRXGkkKThjyUHZ8o4ExAUzPNoRNJIIHPoe2PrzO//QBSsVA09CSCXkCGgg0YJTpFnuW4NTbkLidiyAGPvaQxvU8q04xKV87plYPdM3wDrcwxPatol+1Z4WXh5KKI8qp71qfbD2kcgNCUE6W6jh3pXkKkZpTD1Cy5sYKI0DEZQjeVggSgesnstikupaSPB6FMn9B4Rs1fEwkJlJoEftoZED1Si14G//O6sR5c9hImoliDoPNFg5hjHeIsKNxnEqjmk1QQKln6WUxHRBKq0zizFJzFm5dFq1J27LJzd16s1vI8CugYnaBT5KALVEW3qI6aiKJH9Ixe0ZvxZLwY78bHvHXFyGeO0J8yvn4AluGfxg==</latexit>
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