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Protons, gluons & guarkonium
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Why such a study ?

Arich list of potential achievements :
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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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SCET In a nutshell
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A multistep matching process
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1 : factorization QCD! NRQCD" SCET,
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1 : factorization QCD! NRQCD" SCET,
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1 : factorization
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1 : factorization
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1 : factorization QCD! NRQCD" SCET,
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2 . re-factorization NRQCD ! {SCET,, " SCET,

QCD }

j48%>%1+2'(:68%";)I':)62

: : — =T : :
Tg/A (X1 bT ) p-, I) — Cg/J (X1 bT J “1 I ) I tj/A (X1 p‘) T O(bTI QCD )
%6478 PTARS T Da=1HEs oK. 478 162,:60: %< THK
Y=A+C;*%C;,1%C+2;, ILA)<E

r%@),2=,7+2:*)%2+.<

ke

vrije Universiteit amsterdam 15
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Phenomenology
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(Un)polarized cross sections

20%C6;T6%+2VB]MY%WW55

dl yu el g Pt =B et B

rich phenomenology

d uL

dar

— () N%@+,:2V%+,8=1)620

8<=:6%*),0 8<=:6%w,)2J)<.0: NG
<=i0%r) 8<=:6W.)2])<0:BD | @2 )<

dour c:[f9f 91+ hi9ne T‘/]+ Chi%h:0]

V 8<=;6%Y:*),0M%@,)2J)<;0:2V%DHG%!%,)>C+'2;,:J+2:;6%02:<<%=6C6;T6

vrije Universiteit amsterdam 19



Unpolarized phenomenology
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Unpolarized phenomenology
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Unpolarized phenomenology
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Unpolarized phenomenology
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Conclusions
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gluon TMD PDFs
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The road to TMD phenomenology
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The gluon Sivers effect f o

ke

vrije Universiteit amsterdam

N)*:)T%u;),>5;,'v>4:0+6;>a(;=%
")OO+8)%'%2()%)|) 29e%H602,+:6)A 0

[ =0=r<0+,8=1)62%1 %06 W6 (<AOM
| T)%c6:T%:2%%0(;=<A%7)%0=@@ J00)A

2T:08601+#$'%).

DE%ARFN),:'+<%)S2,+'2:;600+,)%02,;68<V%1;A)<%A)@)6A)62%+6A%
@),C;,1)A%+2%5j

GE%T)%C6; T%2(+2%+6V%8<=;6%Y:*),0%:0%8:*)6%7V%2()%0=1%;C%2T:%
=6:%),0+<%8<=:6%Y*),0%C=62;:5069%A) @)6A)6' EM%:6)%:C%
)+'(%:0%"':602,+:6)A%7V%UY"%+6A%2()%;2(),%6;2
10:6")%2()%1:1)62=1%: @), +2:,%:0%9>)*)6M%2()%9>%)*)6%C=6'2:;6%:0%
602, +:6)AM%7=2%2()%9>;AA%: 6%6:

2()6%2(),)%:0%6))AUTRYE) A% @,)A:'2::60%
+BA%%)S2,+'2:: 68 T)%6))A%2()%2();,)2:'+<%2::<0

28



Unpolarized phenomenology
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SCET gluon fields
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