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FIG. 1. Dependence of �(2)
⇡ (⇠, µ), defined in Eq. (11), on the values of h⇠

2
i. The range of h⇠

2
i values shown in the plot covers

typical results for this second Mellin moment at µ ⇠ 2 GeV from modern lattice computations. They lead to consistency with
a single-humped or double-humped structure of the DA, and more precise measurements would resolve this.

obtaining important information about the LCDA at µ � ⇤QCD is possible from the first few Mellin moments3. This
point can be illustrated by investigating an extreme scenario where one truncates the Gegenbauer OPE in Eq. (2) at

n = 2. The pion LCDA constructed with this truncated OPE is denoted �
(2)
⇡ (⇠, µ). Using Eq. (8), one obtains

�
(2)
⇡ (⇠, µ) =

3

4
(1 � ⇠

2)
h
�0(µ)C3/2

0 (⇠) + �2(µ)C3/2
2 (⇠)

i

=
15

32

⇥
3 � 7h⇠

2
i(µ)

⇤
+

16

15

⇥
�5 + 21h⇠

2
i(µ)

⇤
⇠
2 +

105

32

⇥
1 � 5h⇠

2
i(µ)

⇤
⇠
4
. (11)

Figure 1 shows the result with �
(2)
⇡ (⇠, µ) at h⇠

2
i(µ) = 0.2, 0.25 and 0.3. Note that these are typical values for this

second Mellin moment at µ ⇠ 2 GeV from modern lattice computations [9–11, 32, 33]. This figure demonstrates that
the shape of the pion LCDA can depend strongly upon h⇠

2
i(µ). Naturally, the inclusion of higher moments will likely

reduce the sensitivity to the second moment, but nevertheless, this exercise shows that the second Mellin moment is
a phenomenologically interesting quantity.

III. STRATEGY AND CORRELATION FUNCTIONS

To present the calculation for the second Mellin and Gegenbauer moments of �⇡(⇠, µ), it is first necessary to describe
the strategy and the correlators that have to be computed using LQCD. To extract moments for the pion LCDA
employing the HOPE method, the hadronic amplitudes

V
[µ⌫](q, p) ⌘

V
µ⌫(q, p) � V

⌫µ(q, p)

2
, (12)

are computed, where

V
µ⌫(q, p) =

Z
d
4
z eiq·z h0|T {J

µ
A(z/2)J⌫

A(�z/2)}|⇡(p)i , (13)

3 The qualitative feature of low-moment dominance in �⇡ was also argued using QCD sum rules [31].


