
Summary of WG5: Spin and 3D Structure

Conveners:    Julie Roche, Ohio University
Qinghua Xu, Shandong University
Savvas Zafeiropoulos, CPT, Marseille

45 talks in total : 20 experimental and 25 theoretical

Disclaimer: 
- Lots of interesting results, will focus on new results
- Apologies if missed some topics or not accurate in reporting your results
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Longitudinal spin results 
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Double Helicity Asymmetry at RHIC and sign of  𝚫G

• Negative 𝚫G is clearly not favored by direct photon, di-jet  ALL,
and inclusive jets tagged with 𝜋±

arXiv:2302.00605Direct photon ALL in pp collision

𝜋± tagged jet ALL in pp collision 

A. Bazilevsky @PHENIX

Y. Yu @ STAR

X. Chu @ STAR
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Strange quark helicity: ∆𝒔

• Longitudinal spin transfer 𝐷!! of Λ and #Λ within 
jets, related to polarized fragmentation functions 
and strange quark helicity distribution 
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• Longitudinal spin transfer  of  hyperons can shed 
light on both polarized fragmentation functions (FFs) 
and the helicity distributions of  
• Results disfavor the extreme scenario of polarized FFs 
• First measurements of  vs jet momentum fraction  

provide direct probe to polarized FFs

DLL Λ

s(s̄)

DLL z

• Longitudinal double spin asymmetry  of -tagged jets 
provides further access to the gluon helicity distribution  
• The measurements disfavor the negative  of JAM22

ALL π±

Δg

Δg

STAR, PRD 109, 12004 (2024)

• First measurement of ALL for jets 
containing Λ , #Λ, 𝐾0𝑠 in pp, sensitive 
to strange quark polarization

Y. Yu @ STAR
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12 GeV d2n: Color Polarizability/ 
Lorentz Force

Ratios of pol/unpol pdfs at x→ 1 provide unambiguous, scale 
invariant, non-perturbative features of QCD

J. Chen @ JLab

Parton helicity distribution at high x at JLab
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@ CLAS12

G. Matousek
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B. Parsamyan
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Transverse spin resultsTransverse spin results 
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Probing transversity with IFF and Collins asymmetry at STAR

• New precision results of Collins asymmetry in pp at 
500 GeV from STAR run17 data 

• Excellent agreement with 200 GeV data versus jet 
𝒙𝑻 ≡ 𝟐𝒑𝑻/ 𝒔 scale, almost no energy dependence.

• Preliminary results of IFF asymmetry for 
charged pion pair in pp 200 & 500 GeV
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Y. Xu  
B. Surrow
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• New precision results of Collins asymmetry in pp at 
500 GeV from STAR run17 data 

• Excellent agreement with 200 GeV data versus jet 
𝒙𝑻 ≡ 𝟐𝒑𝑻/ 𝒔 scale, almost no energy dependence.

• Preliminary results of IFF asymmetry for 
charged pion pair in pp 200 & 500 GeV

X. Chu  
B. Surrow

Highlight in 2023 US-LRP for NP
Clear need to improve our understanding of 

these results!

Probing transversity with IFF and Collins asymmetry at STAR
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Inclusive and Single diffractive EM-jet 𝑨𝑵 at STAR

Ø Inclusive EM-jet  consisting 1 or 2 photons show 
significantly larger 𝐴#

ØWill large inclusive 𝐴# comes from diffractive processes?

Inclusive EM-jet 𝐴!

ü Single Diffractive process, clean but statistics limited
ü Rapidity Gap event: Much higher statistics with >50% 

single diffractive events

l Conclusion: The single diffractive process can not provide evidence to have 
significant contribution to large 𝐴$ in inclusive process 
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X. Liang  
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Transverse spin asymmetries in pp/pA at PHENIX
D. Loomis

A. Bazilevsky

• AN of forward hadron in pp/pAl/pAu
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Transverse spin asymmetries in Drell-Yan at COMPASS

• COMPASS DY data favors 
the sign-change hypothesis 
for the Sivers TMD PDF!

• New preliminary results on 
transverse momentum 
weighted DY TSA,  to 
overcome the convolution 
over intrinsic 𝑘T

M. Niemiec
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Transverse spin asymmetries in SIDIS at COMPASS

• New and very precise Collins and Sivers results 
from COMPASS 2022 deuteron data

• Providing significant constraints on transversity
and Sivers functions!

COMPASS, arXiv:2401.00309

• New dihadon spin asymmetries 
results, alternative way to access 
transversity PDF

S. Asatryan
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Unpolarized/spin independent
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Unpolarized SIDIS asymmetries at COMPASS

• New SIDIS azimuthal asymmetries
V. Benesov
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COMPASS contribution to pion TMD PDF
V. Andrieux
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Hall C @JLab
E. Kinney
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Hadron in jet production & ∧ polarization at LHCb

C.  Nuñez
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J. Vanek
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GPD study
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DVCS on polarized nucleons with CLAS12
N. Pilleux
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Exclusive π0 cross-section on unpolarized proton target at COMPASS

M. Peskova
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Theory
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Sam Van Thurenhout
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-Y. Deng
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-Shuyi Wei



An exiting session：Spin and 3D Structure

Thanks all the speakers, chairs and your contributions!

A big thank to Ingo and the LOC for a fantastic conference!
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