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Motivation
• Will be studied at the upcoming Electron-Ion Collider at Brookhaven NL
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Deep Inelastic Scattering
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dσ ∝ LμνWμν

Wμν(P, S, q) =
1

4π ∫ dx eiqx⟨P, S | [J†
μ(x), Jv(0)] |P, S⟩

= − gμν F1(x, Q2)+
PμPν

P . q
F2(x, Q2)

+iϵμναβ
qαSβ

P . q
g1(x, Q2)+iϵμναβ

qα

(P . q)2 (P . q Sβ − S . q Pβ) g2(x, Q2)

q2 = − Q2

P, S X

Leptonic part Hadronic part

unpolarized

polarized

Overview



Deep Inelastic Scattering
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• Scales:


• 


• ,    


• QCD loops generate 


• Sudakov logs blow up as  


• ??? 

Q2 ≫ Q2(1 − x) ≫ Λ2
QCD

x = − q2/2P . q 0 ≤ x ≤ 1

αn
s log2n(1 − x)

x → 1

Corrections to Wμν

q2 = − Q2

P, S
X

P2 ∼ Λ2
QCD

P2
X = Q2(1 − x)
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SCET

Using SCET

• ,                    done before


• ,                     to  and LP (flavor NS piece)

F1 F2

g1 g2 O(αs)
done by us - see paper! 

Aneesh
me?



Outline of Calculation
Match, Run, Repeat
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μ = Q

μ = Q 1 − x

μ = ΛQCD

QCD

SCET

PDFs

1. Match
2. Run
3. Match

4. Run

}
}

Sums log2(1 − x)

Sums log(Q2/Λ2
QCD)



Factorization Formulae
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Thank You!


