
ar
X

iv
:n

uc
l-e

x/
06

05
02

8v
1 

 2
2 

M
ay

 2
00

6
x Q2 A1

∗ † ‡

§

¶

∗∗

††

‡‡

§§

¶¶

∗∗∗

http://arXiv.org/abs/nucl-ex/0605028v1


A1

15
3

15
3

A1(x, Q2) g1/F1(x,Q2)

Q2 2 W
Q2

A1(x,Q2) W W
A1(x, Q2) Q2

x x = 0.6
d

x

W Q2

Q2

g1

x

x = 1/3

A1(x) ≈ g1(x)/F1(x) F1

∆u/u ∆d/d
u d

g1 F1

A1(x) x
A1(x) x → 1

A1(x) = 5/9
A1(x) = 0 A1(x) = 1/3

(1−1.5wD)
wD



A1(x) → 1
x

x → 1

A1(x)
x < 1

u d

A1(x) x

A1(x → 1) = 1

A1

x ≥ 0.3

A1(x, Q2)

x
3

A1

An
1 x

d ∆d/d x

A1(x, Q2)
x x ≥ 0.15

Q2 = 0.05...5.0 2

Q2

W

x

15
3

15
3

◦ ◦

◦

Q2

◦

PbPt

PbPt = 0.54±0.005 0.18±0.007 15
3

15
3

0.51 ± 0.01 0.19 ± 0.03)

Araw
|| = (N+ −N−)/(N+ + N−)

N+

N−

e+e−

PbPt

12 4

15

fRC

A|| = D(A1 + ηA2)
D = (1−E′ε/E)/(1+ εR) E E′

ε = (2EE′ − Q2/2)/(E2 + E′2 + Q2/2)

R
<
∼ 0.2

η = (ε
√

Q2)/(E − E′ε) A2



-1

-0.5

0

0.5

1.25 1.5 1.75 1.25 1.5 1.75

Q2 = 0.084 GeV2

A
1+

A
2

(1232)P33

N(1520-35)D13/S11

Q2 = 0.42 GeV2

W(GeV)

(1232)P33

N(1520-35)D13/S11 Q2 = 1.4 GeV2

A1+A2
A2
This work

-0.5

0

0.5

1

1.5 2 2.5 3

A||/D = A1 + ηA2

W
Q2

A||/D

A2 A||/D

ν = E − E′

Q2 = 4EE′ sin2(θ/2)

A2 R A1

g1/F1

g1

F1

(x, Q2) =
1

(γ2 + 1)

(

A||

D
+ (γ − η)A2

)

γ2 = Q2/ν2

A2

A1

A1 g1/F1

(x, Q2)

x, Q2

-0.5

0

0.5

-0.5

0

0.5

-0.5

0

0.5

-0.5

0

0.5

-0.5

0

0.5

10
-1

1 10

x=0.15 - 0.2

Proton

This work
CLAS  `98

Deuteron

x=0.2 - 0.3

g 1 /
 F

1

x=0.3 - 0.4

x=0.4 - 0.6

x=0.6 - 0.9

Q2(GeV/c)2
10

-1
1 10

g1/F1

Q2 x

W = 2

A1

F1, R A1, A2

A1 g1/F1

A||/D
A2

A1

W
Q2

Q2



x

A
1p

SLAC - E143

SMC

HERMES

SLAC - E155

This work

SU(6)

pQCD

0

0.2

0.4

0.6

0.8

1

1.2

0 0.2 0.4 0.6 0.8 1

A1(x)

W > 2 Q2 > 1 2

x

Q2 = 10 2

∆(1232)
Q2

∆ A3/2

Q2

W = 1.53

Q2 Q2

A3/2

D13 A1/2

D13 S11

g1/F1

Q2

x

g1 F1

Q2

x

A
1d  ( 

D
-s

ta
te

 c
or

re
ct

ed
 )

SLAC - E143

SMC

HERMES

SLAC - E155

This work

SU(6)

pQCD

0

0.2

0.4

0.6

0.8

1

1.2

0 0.2 0.4 0.6 0.8 1

A1(x)

(1−1.5wD) ≈ 0.925
wD

Q2

Q2 = 1
2 x Q2

Q2

W
Q2 x W

∆ Q2

Q2

A3/2 W = 2

A1(x) Q2 > 1 2

W > 2
x

Q2 2

Q2 = 10 2

Q2

A1 g1/F1

x



0

0.25

0.5

0.75

1

u
/u

This work
HERMES
JLab/HallA

x

d
/d

GRV
AAC
GS
LSS

-1

-0.5

0

0.5

0 0.2 0.4 0.6 0.8 1

∆u/u ∆d/d
W = 1.77

Q2 = 1 2

d/u
∆d/d

x

3

∆u/u ∆d/d
g1

F p
1 F d

1

∆u

u
≈

5gp
1 − 2gd

1/(1 − 1.5wD)

5F p
1 − 2F d

1

;

∆d

d
≈

8gd
1/(1 − 1.5wD) − 5gp

1

8F d
1 − 5F p

1

.

∆d/d Ap
1 Ad

1

∆d/d W
x

Q2 > 3 2

W

3

x ≈ 0.6
∆u/u

∆u/u = 1 x
∆u/u ∆d/d

A1 g1/F1

x
x Q2

W < 2

u x

d

x

x x ≈ 0.8



∗

†

‡

§

¶

∗∗

††

‡‡

§§

¶¶

∗∗∗

mailto:skuhn@odu.edu

