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Motivations

● SIDIS process: one of the key processes for probing 3D structure of the 

nucleon, using TMD PDFs and TMD FFs.

● Sivers effect: correlation between parton transverse momentum and 

nucleon spin, extensively studied but still need to be explored.

● First measurement of Sivers asymmetry for 0 production in SIDIS was 

released by COMPASS recently.

● Future EIC and EicC high-statistic data requires further theoretical study.
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Motivations

“The COMPASS collaboration has performed the first measurement of the Collins 

and Sivers asymmetries for inclusively produced 0  mesons ”

The COMPASS collaboration, Phys.Lett.B 843 (2023) 137950
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Bernd Surrow’s talk on Friday morning Jiancheng Yang’s talk on Friday morning



Theoretical framework
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The Sivers asymmetry in SIDIS process

The Sivers asymmetry

The cross section

TMD factorization
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TMD evolution

● TMD Evolution: matching TMD PDFs/FFs to the process energy scale

Collins-Soper equation Remornalization group equation

Solution

Evolution factor, in principal path independent, but in practical path dependent due to truncation. 

We follow '-prescription’ to choose the path.

J.C.Collins and D.E.Soper, Nucl.Phys.B 193 (1981) 381 I. Scimemi, A. Vladimirov, JHEP 08 (2018) 003



TMD evolution

Initial scale: 𝜇𝑖~
1

𝑏
， 𝜁𝑖 = 𝜁𝑄 𝑏 (optimal TMD distribution) 

Final scale: (𝜇𝑓, 𝜁𝑓) = (𝑄, 𝑄2)

Path choice:

I. Scimemi, A. Vladimirov, JHEP 08 (2018) 003 and 06 (2020) 137

-prescription
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see also Valentin Moos’ talk on Tuesday



Sivers asymmetry

Sivers function Unpolarized TMD FF

Unpolarized TMD PDF

Structure functions in b-space

Sivers asymmetry in TMD factorization

Evolution factor
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Numerical calculation
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Inputs: TMD PDFs and FFs

phenomenological ansatzes for TMD distributions
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Inputs: TMD PDFs and FFs

SV19 parametrization for the NP part

Collinear part: for 0, global fit; for K*, 

follow

Two parametrizations, denoted as 

BPV20 and ZLSZ (from pion/kaon 
data)

Inputs

Unpolarized TMD PDF:

Unpolarized TMD FF:

Sivers function

NP part, same parametrization form as , 

SV19

I. Scimemi, A. Vladimirov, JHEP 06 (2020) 137

K.Chen, Z.Liang,Y.Song,S.Wei, PRD102((2020))034001

C. Zeng, T.Liu, P.Sun, Y.Zhao, PRD 106 (2022) 9, 094039

M.Bury, A.Prokudin, A.Vladimirov, JHEP05(2021)151



Unpolarized collinear FF for 0

global fit of 0 production data from Pythia.

Observable:

Parametrization form:
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Unpolarized collinear FF for 0

fitting result:
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Unpolarized TMD FF for 0 and K*, NP part

NP part, SV19 parametrization:
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Unpolarized TMD FF for 0
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Sivers function

● ZLSZ parametrization

● BPV20 parametrization

C. Zeng, T.Liu, P.Sun, Y.Zhao, PRD 106 (2022) 9, 094039

M.Bury, A.Prokudin, A.Vladimirov, JHEP05(2021)151



Sivers effect results for 0, compared with COMPASS data

ZLSZ 

parametrization 
for Sivers function

BPV20 

parametrization 
for Sivers function

C. Zeng, T.Liu, P.Sun, Y.Zhao,

PRD 106 (2022) 9, 094039

M.Bury, A.Prokudin, 

A.Vladimirov, 

JHEP05(2021)151 17



Sivers effect results for 0, at EIC 

BPV20

ZLSZ

𝑠 = 100 GeV
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Sivers effect results for 0, at EicC 

BPV20

ZLSZ

𝑠 = 16.7 GeV
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Sivers effect results for K*, at EIC 

BPV20

ZLSZ
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Sivers effect results for K*, at EicC 

BPV20
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Summary 

● Calculations consistent with COMPASS data; Supports Sivers function 

universality.

● Different FF scenarios affect magnitude; Concentrated distributions 

enhance asymmetry.

● BPV20 and ZLSZ describe data equally but differ in EIC/EicC predictions.

● Future EIC/EicC data will constrain Sivers function further.

Thanks!
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backups



The rapidity anomalous dimension and the rapidity scale

𝑐0 = 0.0391GeV2



The rapidity anomalous dimension and the rapidity scale



Unpolarized TMD PDF, NP part

SV19:

I. Scimemi, A. Vladimirov, JHEP 06 (2020) 137



Sivers effect results for K*, at EicC 

ZLSZ



Sivers effect results for K*, at EIC 

BPV20



Sivers effect results for K*, at EIC 

ZLSZ



Comparison between EIC and EicC

BPV20

ZLSZ

EIC EicC
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