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Drell-Yan Process

➜ Production of lepton pairs from pp collision

p + p → l+l−X

➜ Annihilation of q and q̄ inside the proton

➜ Again, using factorization

• core process: qq̄ → µ−µ+

• q, q̄ from the proton: fq(x) and fq̄(y)



Drell-Yan (Cont.)

Core process
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Using structure functions,
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Using

ŝ = (xp1 + yp2)
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' xys,
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Scaling
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Weak Interactions - Basics

➜ Decays of π or µ: long lifetime → weak interaction

π− → µ−ν̄µ τ = 2.6 × 10−8 sec

µ− → e−ν̄eνµ τ = 2.2 × 10−6 sec

➜ Mediated by gauge bosons Z0, W±

➜ Parity violation - chirality

60Co →
60 Ni∗ + e

− + ν̄e

➜ Only right-handed ν̄ or left-handed ν observed in nature

➜ CP invariance
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→ µ

+
νL) 6= Γ(π+

→ µ
+
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+
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−

ν̄L) = 0 C violation

Γ(π+
→ µ

+
νL) 6= Γ(π−

→ µ
−

ν̄R) = 0 CP invariance



Charge Current ν − q scattering

➜ W± connects νµ − µ− or d − u etc

➜ Only left-handed particles or right-handed anti-particles

➜ Basic core processes
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➜ For νN → µN , again factorization
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ν − N scattering

1 − y =
p · k′

p · k
'

1

2
(1 + cos θ)

dσ̂

dy
(νµd → µ−u) =

G2xs

π

dσ̂

dy
(ν̄µd → µ + −d) =

G2xs

π
(1 − y)2

Using isoscalar target (equal number of p and n)

dp(x) + dn(x) = d(x) + u(x) ≡ Q(x)

ūp(x) + ūn(x) = ū(x) + d̄(x) ≡ Q̄(x)



ν − N scattering
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Compare with
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