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Semi-inclusive J/y production



C+p—->C+Jy+X
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C+p—->C+Jy+X
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TMD factorization
Ansatz
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Lepton tensor Hard part Hadron tensor
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Hard part: non-relativistic QCD (NRQCD)

CS mechanism: colorless bound state in quantum numbers of J/y

2 o
O* O (8) ~ o S
bN .

U

CO mechanism: QQ pair in some colored excited state, hadronizes later
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Indeed, available extractions:
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CO vs CSin DIS

In DIS for large z and Q2 > Ml/2/ , CO mechanism is dominant
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LDMEs from Sharma, Vitev (2013) . Boer, Pisano, PT (2021)



Reference frame

Bacchetta, D’Alesio, Diehl & Miller (2004)



Cross section
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Azimuthal asymmetries

probe ratios of gluon TMDs
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Positivity bounds
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Huge dependence on LDME sets, all extracted at large kT
SV = Sharma & Vitev (2013)

CMSW/Z = Chao, Ma, Shao, Wang & Zhang (2012)
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TMD LDMEs



C+p—->C+Jy+X
matching of collinear and TMD calculation

Notion of LDMEs needs to be extended to small transverse
momenta (cfr. fragmentation functions).

Collinear factorization: u ~ P,,; > M,
TMD factorization: y > P, 2 M,

Overlapping region: u > nyl > Mp

Strategy: assume TMD factorization — implies matching
— which conditions will follow?

matching described in:

Collins, Soper & Sterman (1985, 1989)

Bacchetta, Boer, Diehl & Mulders (2008)

Collins (2011)

Bacchetta, Bozzi, Echevarria, Pisano, Prokudin & Radici (2019)
12




C+p—->C+Jy+X
matching of collinear and TMD calculation

In the collinear regime: y ~ nyl > Mp with u = \/Q2 + Ml/2/

P, is generated by recoil off hard parton
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Boer, D’Alesio, Murgia, Pisano, PT (2020)
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C+p—->C+Jy+X
matching of collinear and TMD calculation

p> P, limit

gl

Py radiation
absorbed into
"~ DGLAP
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Boer, D’Alesio, Murgia, Pisano, PT (2020)
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C+p—->C+Jy+X
matching of collinear and TMD calculation

In the TMD regime: u > P,) 2 M,

Pw | stems from intrinsic transverse momentum in target, or from

soft emissions
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Boer, D’Alesio, Murgia, Pisano, PT (2020)
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C+p—->C+Jy+X
matching of collinear and TMD calculation

P, > M, limit:

high-k tail of
TMD evolution

matches
DGLAP

N /

Boer, D’Alesio, Murgia, Pisano, PT (2020)
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C+p—->C+Jy+X
matching of collinear and TMD calculation

Collinear calculation at small g
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TMD calculation at high g,
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C+p—->C+Jy+X
matching of collinear and TMD calculation

Therefore, assuming both TMD factorization and enforcing the
matching:
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we have to introduce the followmg smearing’ function:
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Same k;-dependence for 1S£8] and 3P}8] states

Boer, D'Alesio, Murgia, Pisano, PT (2020)
Echevarria (2019); Fleming, Makris, Mehen (2019)
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|dea(s) for LDME CO extraction



Comparison with heavy-quark pair production

Unpolarized-beam cross sections have f¥(x, q,) and hllg(x, q,)
-dependent part
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Comparison with heavy-quark pair production
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Conclusions & outlook

Leptoproduction of J/y (+jet) at EIC very promising way to
access gluon TMDs

Need for dedicated fit of TMD LDMEs
Perturbative part of TMD LDMEs can be calculated by matching

Comparison of open charm with quarkonium
production can help to discriminate between fits

Thanks for your attention !
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