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Part II : Structure functions for DY
           One loop correction to current



Drell-Yan Process
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■ Scattering Cross Section
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Homework: 

qµWµn = qnWµn = 0



● Hadronic tensor 
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● Structure function 
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expansion● Matching of EM current  
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Derivation of FT Theorem
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● PDF projection 
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q = P1 + P2 � pX = (P1 � pXn) + (P2 � pXn) + pXH = p1 + p2 � pXH

■ LO factorization theorem 
FDY(t) = s

Z
dy1dy2 fq/N1(y1) fq̄/N2(y2)d(q2 � Q2)

=
Z dy1

y1

dy2
y2

fq/N1(y1) fq̄/N2(y2)d(1 � z) =
Z 1

t

dz
z

d(1 � z)Lqq̄(
t

z
)

Lqq̄(t) =
Z 1

t

dy1
y1

fq/N1(y) fq̄/N2(
t

zy1
)

● Kinematic variables
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At LO, 

pXH = 0 ! q2 � Q2 = ŝ(1 � z)



■ Factorization theorem 
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● At the higher order 
- The hard function should be IR-finite
- All the IR divergence should reside in 
 PDFs
- Structure fn should be scale invariant

µ ⇠ Q

µ ⇠ LQCD

RG evolution 

HDY(z, Q2, µ)

fq/N1 , fq̄/N2



One loop virtual computation in 
full QCD
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■ One loop correction to
 current
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● Numerator 

● Loop integrals 
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● Result at one loop 
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Cancelled by field strength 
renormalization of quark fields

- Double pole (logarithm) results from 
 Sudakov effect 

- For totally inclusive process, 
 all the IR divergences cancel,
 but.... 

D0 = D/M2 = ab

- Can be matched onto EFT (SCET), 
  Remaining finite terms gives the hard corrections


