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Accessing gluon polarization in large-PT SIDIS
Richard Whitehill

Collaborators: Yiyu Zhou, Nobuo Sato, Wally Melnitchouk

Based on: Phys. Rev. D107, 034033

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.034033
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JAM Collaboration

Summary: Understand partonic structure of hadrons and nucleons by studying
and determining relevant quantum correlation functions
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Global QCD Analysis

JAM

Machinery
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Recent results on ∆g

• Recent JAM global QCD analyses
tested impact of assumptions on
PDF results

→ Y. Zhou et al. Phys. Rev. D105,
074022

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.074022
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.074022
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Recent results on ∆g
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DIS facilities
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Semi-inclusive DIS (SIDIS): ℓP → ℓ′HX

dσ

dx dQ2 dz dP 2
H,T

=
π2α2y
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Lepton and Hadron Tensors

Lepton tensor: Lµν = 2(ℓµℓ
′
ν + ℓ′µℓν − gµνℓ · ℓ′ − iλℓϵµναβℓ

αℓ′β)

Hadron tensor: Directly calculated at the parton level using collinear factorization

Wµν =
∑
i,j

∫ 1

x

dξ

ξ

∫ 1

z

dζ

ζ2
Ŵµν

ij fi/N (ξ)DH/j(ζ)

• large Q2 and PH,T

• fi/N : PDF for parton of flavor i in nucleon N

• DH/j : FF for parton of flavor j fragmenting into hadron H
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Calculation at LO

W µν =

∫ 1

x

dξ

ξ

∫ 1

z

dζ

ζ2
Ŵ µν fi/P (ξ)DH/j(ζ) JAM

Ŵ µν =
∑

MµM†ν︸ ︷︷ ︸ q

p

k1
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Phase Space Constraints

Q2:
• max: Q2 < (s−M2)x

• min: Q2 > m2
c , θ ≳ 5◦, and W 2 > 4GeV2

x:
• within Q2 contour boundaries

z:
• z ∈ [0.2, 0.8] – where FFs describe data well

qT:
• min: qT ≳ Q

• max: W 2
SIDIS > M2
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Kinematic Bins
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Double Spin Asymmetry

ALL =
d∆σ

dσ
Uncertainties:

1. Statistical: δALL =

√
1 +A2

LL

N
≈ 1√

N
when ALL ≪ 1

→ Experiments are Poisson processes: δN =
√
N =

√
Lσ

→ σ =

∫
bin

dxdQ2 dz dP 2
H,T

dσ

dxdQ2 dz dP 2
H,T

≈ ∆x∆Q2 dz∆P 2
H,T

dσ(center)

dxdQ2 dz dP 2
H,T

2. PDF replicas: 1σ deviation of asymmetry values from the PDF & FF replicas
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Results

0.10 0.15 0.20 0.25 0.30 0.35

x

−0.8

−0.6

−0.4

−0.2

0.0

A
π

+

L
L

JLab12

0.10 0.15 0.20

x

−0.4

−0.3

−0.2

−0.1

JLab22

JAM (∆g > 0)

JAM (∆g < 0)

δAπ+

LL

0.001 0.002 0.003 0.004

x

−0.04

−0.03

−0.02

−0.01

0.00

EIC

LJLab = 86 fb−1 (10 days!), LEIC = 10 fb−1



DIS2023 [WG6] (March 30, 2023) 14/15

Scaling with
√
s

Overall ALL pre-factor: [(2− y)/y]/[1/y2] = (2− y)y
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Outlook

• Significant sensitivity to the gluon channel with ALL

• JLab with ≈ 20GeV beam is uniquely positioned to determine sign of ∆g

• Strong scaling behavior with
√
s makes further constraint of ∆g implausible at

small-x from this process

Thanks to the Dorothy and Bill Cohen Enhancement Award for supporting this work


