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Theoretical framework
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Figure 1: Feynman diagrams for the A, — p transition form factors, where the black dots denote
the weak interaction vertices. These diagrams are labelled by Dy, Da2,... and [ in sequence in
the text.
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Theoretical framework

Vi(z;) =120x 1 2223][d5 + ¢ (1 — 3x3)],
Ay (z;) =120z 2023(T2 — 21 )O3 ,
1

Ty (x;) =120z z223]¢h3 + 5({3:5_ — ¢3 ) (1 = 3z3)].



Theoretical framework

e Twist-4 LCDAs

Va(z;) =24z 220 + ¢ (1 — 5x3)]

Va(z;) =12z23[v5(1 — z3) + ¥; (2] + 22 — 2z3(1 —x3)) + ¥F (1 — 23 — 10z, 22)],
Ag(x;) =24z 29(22 — 1) 00y,

Az(z;) =12z3(22 — z1)[(psi§ + ¥7) + ¥ (1 — 2x3)],

Ty(z;) =24z 122[€3 + €5 (1 — Bxs)],

T(x;) =6x3[(€5 + ¢F +U3) (1 —23) + (&5 + &5 — g ) (2] + 23 — 23(1 — x3))

+ (& + o] + U7 )(1— z3 — 102, 22)],
Tr(x;) =6x3[(—&) + ¢4 + ¥3)(1 —x3) + (=€5 + ¢5 — ¥3)(2] + x5 — z3(1 — x3))
+ (=&5 + é1 + 1) (1 — z3 — 10z122)],

S1(x;) =6z3(x2 — 21)[(€5 + 4 + V3 + & + of + 97 ) + (&7 + 67 — 7 )(1 — 2x3))],
Py (x;) =6x3(x2 — x1)[(§5 — ¢4 — ¥4 + & — é7 —¥T) + (& — ¢1 +¢7)(1 — 2z3)].

(27)
(28)
(29)



Theoretical framework

e Twist-5 LCDAs

Valz;) =3[02(1 — z3) + 5 (22102 — 2a(1 — x3)) + 5 (1 — 23 — 2(x7 + 23))], (30)
Vs(x;) =6z3[pg + o3 (1 — 2z3)], (31)
Ay(z;) =3(z2 — x1)[—08 + ¥5 z3 + ¥ (1 — 223)], (32)
:':15{1‘-7;] =ﬁ$‘;; {'.1?2 = Ilj(,f?:_,_, {33}
3 _ : - L L
Ta(z;) =§[(fg + U8 + ¢3)(1 — x3) + (&5 + 65 — ¥ ) (2122 — 23(1 — x3))
+ (& + od + ) (1 — x5 — 2(=F + 23))], (34)
Ts(x;) =6x3[€5 + &5 (1 — 223)], (35)
-, S . _ _ _
Ts(x;) =E[(#’2 + @8 — &) (1 — x3) + (05 — &5 — &5 )(2m122 — 23(1 — x3))
+ (¢5 + ¢3 — &3 ) (W)(1 — 23 — 2(2F + 23))], (36)

3 : : R — : . :
Sa(z:) =g (w2 —21)[-(¥5 + 65 + &) + (&5 + 5 —¥5)zs + (&5 + 65 +¥5)(1—223)],  (37)

3 & . _ _ _
Py(z:) =5 (22 —z1)[(¥8 + ¢5 — &5) + (€5 — 95 +¥8)za + (&5 — oF —¥3)(1 —2z3)].  (38)
e Twist-6 LCDAs

V(i) =2[¢ + g (1 — 3z3)], (39)
Ag(x;) =2(x2 — =)y , (40)

To(ws) =208 + 5 (95 — 6 (1 = 3za)], (41)



Numerical results

Table 1: Twist classification of the [proton|LCDAs in Eq. (|16).

twist-3 twist-4 twist-H twist-6
Vector Vi Vo, Vs Vi, Vs Vs
Pseudo-Vector Ay Ay, Ag Ay, As Ag
Tensor 17 I, 15,15 14, 1g,1g Te
Scalar Sh S
Pesudoscalar P P»

Table 2: Parameters in the|proton| LCDASs in units of 10=2 GeV? @I The accuracy of those
parameters without uncertaimties is of order of 50%.

o 6T oF %9 vy o & & &

twist-3 (1 = 3 0.53 4= 0.05 2.11 0.57

twist-4 (i =4) —1.08+047 322 212 161+047 —6.13 099 085+0.31 279 0.6
twist-5 (i =5) —1.08 047 =201 142 161+.047 —-0.98 —0.99 085+031 —0.95 0.46
twist-6 (i =6) 0.53+£0.05 309 —0.25




Table 3: Form factors in units of 10~ from the leading-twist Ay

Numerical results

baryor

1 LCDA in Eq.

15)) and

the proton| LCDASs of various twists.

Twist-3 1“'wi5t—-—1| Twist-3 Twist-6 Total
f1 1.9 6.3 1.0 —0.015 9.2
fa 0.12 —0.45 —(0).63 ~ () —().96
fa —0.015 (.84 0.606 ~ () 1.5
g1 2.0 8.4 .71 —0.008 1.0
g2 0.12 —().30 —().606 ~ () —().84
g3 —0.027 (.90 .64 ~ () 1.5
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