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Gluon TMDs in quarkonium production
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Protons, gluons & quarkonium
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⌘c = cc̄
⌘b = bb̄
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Why such a study ?
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gluon TMD PDFs
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gluon TMD PDFs
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Factorization at one-loop
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Factorization at one-loop
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First derivation
of fact. for q T spectrum

of pp to quarkonia
from effective  theory 

perspective
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SCET in a nutshell
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A multistep matching process
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1 : factorization
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1 : factorization
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1 : factorization
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1 : factorization
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1 : factorization
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2 : re-factorization
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2 : re-factorization
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2 : re-factorization
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Phenomenology
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(Un)polarized cross sections

19

d! UU

dqT
!

!
C[f g

1 f g
1 ] " C[h! g

1 h! g
1 ]

"

d�UT

dqT
!

!
C[f g

1 f ?g
1T ] + C[h?g

1 hg
1T ] + C[h?g

1 h?g
1T ]

"

8<=;6%Y:*),0
8<=;6%@,)2J)<;0:2VHD

8<=;6%@,)2J)<;0:2VHG

8<=;6%Y:*),0M%@,)2J)<;0:2V%DHG%!%,)>C+'2;,:J+2:;6%02:<<%=6c6;T6

d! UL

dqT
= 0 7V%@+,:2V%+,8=1)620

rich	
  phenomenology

."?0%c6;T6%+2%W5jM%WW55



Unpolarized phenomenology
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Unpolarized phenomenology
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Unpolarized phenomenology
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Unpolarized phenomenology
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gluon TMD PDFs
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The road to TMD phenomenology
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Table 3: Twist-2 transverse-momentum-dependent fragmentation functions.
The U,L,T correspond to unpolarized, longitudinally polarized and trans-
versely polarized nucleons (rows) and quarks (columns). Functions in black
survive transverse momentum integration. Functions in red are T-odd.
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Table 4: Twist-3 transverse momentum dependent fragmentation functions.
The U,L,T correspond to unpolarized, longitudinally polarized and trans-
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and magenta survive transverse momentum integration. Functions in red
and magenta are T-odd.
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The gluon Sivers effect
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Unpolarized phenomenology
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SCET gluon fields
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