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Figure 4: The function lq(x) from (26) for the best fit to (29) with µ = 2GeV. The contributions
from terms going with α′, Bq and Aq are shown separately.

10GeV2, namely by 15% to 20% for |t|>∼ 20GeV2. Comparing with the good fit we obtained with
(23) one might conclude that the data prefers a behavior fq(x) ∼ (1 − x) over fq(x) ∼ (1 − x)2 at
x → 1, but this would be mistaken as we shall see below.

In search of a more adequate profile function we demand that

• the low-x behavior of fq(x) should match the form (13), where we now impose the value α′ =
0.9 GeV2 from Regge phenomenology,

• the high-x behavior should be controlled by the parameter Aq in (15) and not by α′,

• the intermediate x-region should smoothly interpolate between the two limits, with a few addi-
tional parameters providing enough flexibility to enable a good fit to the form factor data.

We found these requirements to be satisfied by the forms

fq(x) = α′(1− x)2 log
1

x
+Bq(1− x)2 +Aq x(1− x) (28)

and

fq(x) = α′(1− x)3 log
1

x
+Bq(1− x)3 +Aq x(1− x)2 , (29)

which respectively correspond to n = 1 and n = 2 in (15). At large x, the individual terms behave
like α′(1 − x)n+2, Bq(1 − x)n+1 and Aq(1 − x)n, which in particular prevents the term with α′ from
being too important in the high-x region.

As we see in Tables 7 and 8, a fit to either (28) or (29) with Au, Ad and Bu = Bd as free parameters
provides a good description of the form factor data. We will comment on setting Bu = Bd in Sect. 3.4.
In Fig. 4 we show the profile functions divided by log(1/x) obtained in the fit to (29), as well as the
individual contributions from the terms with α′, Bq and Aq. Our criterion that the profile function
should be controlled by α′ at low x and by Aq at high x is now well satisfied. To a lesser degree this
also holds for the fit to (28), where the contribution of the α′ term to fu(x) is about 30% at x = 0.7
and 15% at x = 0.8. The sensitive region of x in both fits is essentially the same as for the fit to
(23), with the values of xmax(t) and ⟨x⟩t differing by less than 2% from those shown in Fig. 2. The
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Regalli	Parameters

Nu 	 = 	4.83					Nd 	 = 	3.57

bu = 	0.5										bd = 	0.5

			α 0u 	 = 	0.3						α 0d 	 = 	0.3
			 ′αu = 	0.45					 ′αd = 	0.45

Andrey		fit		v2.p6

Nu 	 = 	15.4 					Nd 	 = 	33.2

bu = 	0.46										bd = 	3.7

			α 0u 	 = 	0.3						α 0d 	 = 	0.3
			 ′αu = − 	0.07					 ′αd = 	0.40

Andrey:				 rd 		>			 ru
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V.Koubarovsky - Separated u and d GFFs from CLAS p0  and h data 

Clearly,		 rd 		>			 ru



               Recalculate number density q(ET )

Rescale fu(x) and  fd (x)  based on GFF  ET (t,xB)    fits.
 
Fit to generalized form factor: assume simple exponential model at each xB :

ET (t,xB ) = A(xB ) et  f (xB ) = A(xB ) e−Δ2   f (xB )   = ET (b) =
k(xB )

4π fd (xB )
 e
− b2

4 f (xB )       

b =
 b ET (b) db∫
ET (b) db∫

   r = !c  b ∼ "c 2 f (xB )



PS fit
Q2=1.8
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Scale factor >2
Note: each xb - continuum distribution of x

r = b
(1− xB )

hc2ET = e(x)e− f (xB )t → 	
e(x)
2 f (x)

e−b2/4 f (xB )

r ~ a
1− xB

2

xB3



q ET  u( ) q E
T  d( )

qT (x,
!
b) ≡ 1

2
 (bx x̂ − byŷ) 1

m
∂
∂b2 ET

x = 0.2

Rescale  Kroll-Passek-Kumericki (2018) parameters such that bd = 2 bu

Transversely polarized of u and d quarks in an unpolarized 
nucleon. 
(e.g. see Diel-Kroll (2004), Kroll Diehl-Hagler-05 figs. 2,5)


