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Assumptions of LP TMD factorization

@ Massless hadrons = Lab Frame to Factorization Frame P? = p? =0

PH ~ PRt pl o~ prn

Q Neglect % and %1 corrections

Q Neglect quark-gluon-quark and higher operators



Beyond the LP paradigm

@ Inclusion of kinematic corrections %T
v'Resummed to all powers in Vladimirov, JHEP 12 (2023) 008

Q %T corrections < singular behavior for b — 0 in the hard part

Q % corrections, change in the factorization frame, very limited studies

@ Genuine corrections: inclusion of quark-gluon-quark operators
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SIDIS beyond LP
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Special rapidity divergences

<£F(x1237ba C) = _@(ba M)F($123,b, C)
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From factorization theorem (¢ = (Q? — ¢2.)?
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Complex coefficient functions
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Complex TMDs

Dg(x1 < 0,29 < 0,23 > 0,kr) x Re P

b (x1 < 0,292 < 0,23 > 0,kr) < Im P
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Complex TMDs

Do not decouple, evolution mix zero- and non-zero- gluon momenta

For fragmentation functions zero parton-momentum is forbidden A(z1,0, 2z2) =0

& (el (G5 T et T —————



e =0,
u L Ti=0 | Tu=1 Tr=2
I 9e he ht
olL Q.LL her hoLL
fors  for | gers gar | W | hiF | BiF. Wl




How important are these effects?

@ Difficult to estimate: suppressed as % but enhanced in Bessel convolution
Q limited information

@ Only 16 out of 32 distributions in NLO cross-section

@ Only 7 of the 16 have non-vanishing small-b matching at tree-level

Q@ 8 of the 16 have singular b% matching at one-loop
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Tree-level matching & Singular Matching

Only 7 of the 16 have non-vanishing small-b matching at tree-level
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8 of the 16 have singular biz matching at one-loop
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Tree-level matching
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Conclusions

Q LP factorization works well in his domain, can we extend its validity to use
already available data?

Q Beyond LP, the structure of factorization is more complex: non-trivial
interplay between n and 7 sectors

@ New NLP-specific phenomena:
@ Complex TMDs: interference amplitudes rather than ‘square’ amplitudes
@ Special rapidity divergences: canceled in between terms

O Restoration of boost invariance for kinematic NLP
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