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The Drell-Yan process with pions
and polarized nucleons
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TRANSVERSE MOMENTUM DEPENDENT FACTORIZATION

Small scale == ¢r < ) <= Large scale

The confined motion (kT dependence) is encoded in TMDs
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TMD FUNCTIONS

Quark

Polarization
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Analogous tables for: @ Gluons f1 — f7 etc

© Fragmentation functions
© Pion, nuclear targets S#% 4



PION INDUCED DRELL-YAN

» Measured by COMPASS

Advantageous, since

u+u—y"
subprocess is enhanced

Collins-Soper frame

Cross-Section is expressed in terms of structure functions
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Structure functions are convolutions of TMDs
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Arnold, Metz, Schlegel Phys.Rev.D 79 (2009) 034005



PION INDUCED DRELL-YAN
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PION INDUCED DRELL-YAN
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4. spectator hybrid

Models are rich source of information in QCD

We will use models in our estimates and include Light Front
Constituent Quark Models, spectator models, and a hybrid
approach with phenomenological extractions 7



PION INDUCED DRELL-YAN

Structure functions at leading twist:
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EVOLUTION

o TMD evolution is governed by two differential equations in
ultraviolet and rapidity renormalization scales

e TMDs are defined in Fourier space bt (conjugate to gr)
o Structure functions become FT of products of TMDs in br-space

For L o [ dbrbr ,
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EVOLUTION

We implement evolution at Next-to-Leading-Logarithmic precision

Collins-Soper kernel is needed for all b Collins, Rogers Phys. Rev. D 91, 074020
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EVOLUTION FROM MODEL TO EXPERIMENTAL SCALE

' DGLAP-type of TMD moments

l NLL, TMD evolution
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COMPARISON TO EXPERIMENT  cowpass aata: aghasyan et ai prc 119, 112002 (2017)

Bastami et al (2020)
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COMPARISON TO EXPERIMENT

COMPASS data: Aghasyan et al PRL 119, 112002 (2017)
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PRED I CTI U NS Bastami et al (2020)

Pion Boer-Mulders x Boer-Mulders
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CONCLUSIONS

o \We have studied pion induced polarized Drell-Yan process
within TMD factorization at NLL precision

o Results, including model and phenomenological input, are
compared to the existing data from COMPASS experiment
and show a good agreement with the data

o Predictions are given for the future measurements
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