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Parametrization:

[Spin-0: MeiBner, Metz, M.S., Goeke, JHEP 0808 (2008), 038 ; Spin-1/2: MeiBBner, Metz, M. S., JHEP 0908 (2009), 056;
Gluons: Lorcé, Pasquini, JHEP 1309 (2013), 138]
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GTMDs with staple-like Wilson line: ‘Mother functions’ of GPDs and TMDs
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Formulation of Quark OAM and Spin-Orbit Correlations:
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(Tree-level) Processes sensitive to GTMDs
Exclusive Double-DY: N — (I'I") (I"I) N

[Bhattacharya, Metz, Zhou, PLB 771, 396]

“double parton scattering”
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Gauge Link: staple-like past-pointing

Exclusive Quarkonium pair production: NN = (Q) (Q) NN | Gluon GTMD
[Bhattacharya, Metz, Kumar, Tsai, Zhou, 1802.10550] e in ERBL region _& < X < g

Wigner functions in the small - x framework:
[Hatta, Yuan, ...]

talk by F. Yuan
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Logarithmic divergence for Wilson lines along the light-cone!
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Modify definition of GTMDs in the same way as TMDs (same operator!)
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Evolution of GTMDs

Operator of GTMDs = Operator of TMDs = identical evolution
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Input function:

Gaussian model at low Qg
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GPD model:

HY (2,6 =0,t; 0= Qo) = f{](:v;Qo)eAj

Evolution:
kT - distribution flattens out at larger Q
just as TMDs do...




Wilson Coefficients

Relation to collinear GPD: Operator Product Expansion in coordinate space zt = bt
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Transverse Momentum Transfer At = complicates Fourier - Transform

1) Perform kr - integration => GPD H = analytic expression &
2) Perform Fourier - Transform = GTMD F1 1 => numerics &
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What can be shown analytically: What-can be chown nimetic b
1) Wilson Coefficients are real (¢=0) e e

2) At =0: Recover the TMD result

S(a,x, Ap,0) = \/a(l —a)(1 —2)2A% — (1 — 2a)(1 — 33)7,5) modified Bessel function

S Cxbr AT A ) f(x)dx
05
0af

0-3;- —— Real Part (b=1,A1=1,¢=r1/3,A=3,u=10)

Imaginary Part(br=1,Ar=1,¢=11/3,A\=3,u=10)

»

0.2}

0.1F

\: " | . L " | " J 6
- 107 107 1072 1
-0.1+L




Summary & Outlook

* GTMDs with staple-like Wilson line:
Unitying functions of GPDs and TMDs

= GTMDs allow for a quantitative and intuitive formulation of OAM and Spin - Orbit
Correlations in the nucleon

» perturbative QCD: renormalization & evolution identical to TMDs, Soft Function crucial

« Wilson Coefficients for small bt OPE (= large kr): more complicated due to At (& &) -
dependence

« Qutlook: Implement Wilson coefficients in GTMD evolution, matching procedure of
pert. and nonpert. input (b*-prescription)

# Study numerically the &-dependence: ERBL region

« Try other regulators inspired from SCET



