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• Drell-Yan, semi-inclusive DIS

(from hep-ex/0103030)

see SK, Phys. Rep. 303 (1998) 183

• Gottfried sum   (NMC SG = 0.235 ± 0.026)
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 u/d asymmetry



 u/d asymmetry

   • unpolarized: well established

• polarized ?
measured in the near future

W±, semi–inclusive DIS, ...

theory → unclear

(1) pQCD

(2) nonperturbative models

meson clouds, soliton,

Pauli exclusion, ...

∆u/∆d and ∆Tu/∆Td could be appropriate

quantities for testing nonperturbative models.



Meson-cloud model

  
unpolarized : e.g. π+(ud)

⇒ d excess : u – d < 0

  Fries – Schafersee also the works:
Phys. Lett. B443 (1998) 40.
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polarized : e.g. ρ+(ud)

⇒ ∆ d excess : ∆u – ∆d < 0

  ρ contribution to ∆u – ∆d

γ*

N

BM

  Our studies: g2
ρ type contributions



     ∆∆u – ∆∆d distribution

   
∆u – ∆d ρNB

= ∆fρ+pn
⊗ ∆u – ∆d ρ+

+ ∆fρ0pp
⊗ ∆u – ∆d ρ0

+ ∆fρ+p∆0 ⊗ ∆u – ∆d ρ+

+ ∆fρ0p∆+ ⊗ ∆u – ∆d ρ0

+ ∆fρ– p∆++ ⊗ ∆u – ∆d ρ–

  naive quark model

ρ+ ud , ρ0 (uu – dd) / 2 , ρ– ud

  ∆u – ∆d ρNB
= (– 2 ∆fρNN + 2

3 ∆fρN∆ ) ⊗ ∆vρ

   Charge symmetry in ρ
∆uρ–

val = ∆dρ+

val = 2∆uρ0
val = 2∆dρ0

val = ∆vρ



g1 and g2

Longitudinal polarization
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ρ-meson contribution to g1

Longitudinal polarization

Transverse polarization
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  Fries – Schafer (1998)

  Meson distributions for γ → 0

  ∆f ρNB
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2T y → 0
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  γ → 0



Meson distributions (ρNN)
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Meson distributions (ρN∆)
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Parton distributions in ρ
   g2
ρ x = g2

ρWW x + g2
ρ x

   
g2

ρWW x = – g1
ρ x +

dy
y g1

ρ y
x
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⇒ ∆ vρ

WW x = – ∆vρ x +
dy
y ∆vρ y

x
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M. Glück et al. (GRS), Euro. Phys. J. C10 (1999) 313
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  ∆u – ∆d distributions
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   Summary

(1) Meson–cloud model

• ρ effects → ∆u – ∆d < 0

(2) Contributions from γ2= 4x2mN
2 / Q2 terms

• could become important

at medium & large x with small Q2

(3) Clarification of previous calculations

• Fries–Schafer ↔ Cao–Signal

(4) Measurements

• W production, semi–inclusive DIS

• Drell–Yan


