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I. ASYMMETRY FORMULA

A= m [Alg()(l + x cot a) + Aso(X cse a)} (1)
_ &= (x/n) cot 1
A = D(1+n¢) [Algo 4 (cosa — x sin v cos? gb) } (2)

II. MATRIX ELEMENT DEFINITIONS

A. Kodaira, et.al. (1979) [1-3]

/dm;”lgl(:c, Q%) = Z %a;Eﬁi(Q27g)
/ n—1

dra" gy, Q%) = — m Z [%Eﬁi(@2>9> - diEg,i(QZ’g)]

)

formn=1,3,5... andn=3,5,....

B. Matsuda and Uematsu (1980) [4]

Target Mass Elffects in Polarized Electroproduction. The Nachtmann moments in the

massless limit are given as:

M = S0
:/dm:"_lgl(x, Q?)
Mg = LduE3(Q%9)
_ /dxx”_l (1. Q%) + ——=2(, Q)]

Here the a, and d, are off by the factor of two. To be consistent with Dong (2008) the

following replacements need to be made:
Ap — &n—l (3)
dn — cin_l (4)

with the assumption that EF(Q?,0) = 1.



C. Jaffe and Ji (1991) [5]

Jaffe and Ji have a slightly different convention for defining the matrix elements

[, Qe = 3 e FL@ )
i (5)
[ ae QP = s 3 [ FQR ) = P

forn=0,2,4... andn=2,4,....
Shifting to n — n + 1 gives the result

[am 0o @ = 3 Sai )P @ )
i (6)

/m”‘lgz(% Q*)dx = —n2;1 > lal () Q% i) — diy () FyH Q% 1)

forn =1,3,5... and n = 3,5,..., respectively. The matrix elements are then related to

the CN projections defined below:
D a1 (1) = (i) for n=1,3,5,... (7)

D d (1) = duoa (1) for n=3,5,.. . (8)

D. Piccone and Ridolfi (1997) [6]

This paper is on target mass corrections, but if we take m ~ 0 (no TMCS) we get the

following:

(/Mﬁ*m@@%=%+o(ﬁa

Q2
/dxx"_l (xQQ)—n_l(d —a,) + 0O m_2
g2, - n n n QQ
form=1,3,5... and n=3,5,....
E. Blumlein and Tkabladze (1999)[? |
910 = n, forn =0,2... 9)
Gho = ni 1(dn — ay), forn =24... (10)



where the moments are defined as

Therefore taking n — n — 1 we get

910 = Gn—1, forn=1,3...

. n—1
920 =

So their matrix elements are

a? = a,, forn=1,3...
dPT — d,, for n = 3,5...

F. Dong (2008) [7]

Target mass corrections again. Ignoring the TMCs yields:

/ dra" g1 (x, Q%) = gi"

/ dez™ " gy(z, Q%) = g3

forn=1,3,5... andn=3,5,....

The Nachtmann moment M2(3) in the massless limit is related to the CN moments:

I1(Q?) = /mz(le + 3go)dz = 2MY

when M?/Q?* — 0.

(dp_1 — an_1), forn=3,5...

(11)

(16)



III. TARGET MASS CORRECTIONS
A. Twist Expansion

The twist expansion is

g = / drgl(z, Q)
1 (Q?)

- T—2
7=2,4,6.. Q

_u2+g§+0(@)

where 7 is twist.

B. Cornwall-Norton Moments
Following Blumlein, Tkabladze (1999)[? |, and Dong (2008)[7]

g§") = /xZgl(x,QQ)dx
on(n+1)
(n+2)?
Jnn+1)(n+2)
2(n+4)?
sn(n+1)(n+2)(n+3)
6(n + 6)?

=an+Y (nanto + 4dy42)

(nan+4 + Sdn+4) (18>

(NGt + 12dy,46)

+O0(y®)

995/ 2(7, Q*)dx

= n (d —ay)

on(n—1)
T (1dns2 = (14 Dansa)

nn—=1m+1)
2+ )2 (ndptqa — (N +2)ap14)

sn(n—1)(n+1)(n+2)
6(n + 6)2

(19)

(ndnt6 — (1 + 3)dnie)

+ 0



C. Nachtmann Moments

The Nachtmann variable [? |
At low Q%, Nachtmann moments should be used instead of the CN moments. The Nacht-

mann moments are[4, 6]

M"(Q?) = a,(Q) + O(5s)
= %&m(@?) (20)
1 n+1 2 M2 M2 4
- [ 15 (G- g e @) - e e )
and
M8
M{P(Q%) = dn(Q?) +0(55)

— %jnl(gy) (21)

1 n+1 2 M2
- /0 dxgﬂ [%gl(x,QQ) * (ni 1% n Z 1@362) (. Qﬂ '

D. The Twist-3 Matrix Element

E/ (201 (2, Q%) + 3g2(w, Q%)) dx
M* M6 M3
_ [ 16 d +12d7@+20de6]+(’)(Q8) (22)
- M2 -~ M4 5 M6 M8
E. Ellis-Jaffe Sum Rule
F—/ld () = AN 4 Lay 4 = (23)
1—0 $91$—9 12&3 36618

where the + indicates proton or neutron, and we have introduced the moments of the flavor
singlet distribution

AY = /1 dr A¥(x) , (24)
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along with the non-singlet distributions

1
a3 :/ dx A(B}g(l’). (25)
0

[ dnste. @) = @) (5m(@) + J5os(@) + CQIGARQ) +HT  (26)

where C,,s and C; are the non-singlet and the singlet coefficient functions respectively.



IV. MODEL CALCULATIONS

(1990) | Balitsky, et.al. [8][Sum rules

(1995) |Stein, et.al. [9]  [Sum rules
(1996)|Song [10] [9] CM bag model
(1997) | Weigel, et.al.[11] [Chiral Soliton Model
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