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Abstract It was demonstrated that the lattice simulation of
B-meson light-cone distribution amplitude (LCDA) is feasi-
ble via the quasi-distribution amplitude (quasi-DA) in large
momentum effective theory (LaMET). The structures of log-
arithmic moments (LMs) of B-meson quasi-DA are explored
in this work. The one-loop results indicate mixing in the
matching: the n-th LM would be not only factorized into
the n-th LM of LCDA, but also other moments with differ-
ent power, accompanied by short distance coefficients. These
results supply the understanding of the matching in LaMET
and may provide guidance to the lattice study of LMs or other
parameters of B-meson LCDA.

1 Introduction

The B-meson light-cone distribution amplitudes (LCDAs)
serve as a fundamental quantity for characterizing the internal
structure of B-mesons in terms of their constituent quarks and
gluons. Initially introduced to capture the essence of generic
exclusive B-decays, these distribution amplitudes have since
played a pivotal role in the development of factorization the-
orems [1-8].

In the realm of numerous hard exclusive reactions, the fac-
torization theorem highlights the significance of the inverse
moment (IM) of the LCDA, particularly in leading-twist con-
tributions. Notably, the IM holds crucial phenomenological
relevance, governing leading-power spectator interactions in
diverse processes such as leptonic decays (B — y£v) [9],
semileptonic decays (B — m£v) [10], and hadronic decays
(B — mm) [11]. Additionally, the IM plays a crucial role in
constructing models for LCDA [12-14].

When the analysis of B-meson decays extends beyond the
tree level, the logarithmic moments (LMs) become essen-
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tial, particularly in precision studies such as B — y/{v,
where they dominate theoretical errors [15]. This empha-
sizes the critical role that both IM and LMs play in advanc-
ing our understanding of B-meson decays and underscores
their importance in theoretical modeling and precision cal-
culations.

Despite the crucial significance of IMs and LMs, our
understanding of them remains limited. This is primarily due
to their encoding of information on nonperturbative dynam-
ics, making their computation challenging from the first prin-
ciples of QCD. Existing results on IM and LMs are largely
model-dependent, lacking satisfactory constraints. This lim-
itation hampers the precision of theoretical predictions in rel-
evant studies within B physics. Consequently, there is a clear
imperative to prioritize the determination of these moments
in a model-independent manner, addressing a critical gap in
our knowledge and advancing the field of B physics. Nonper-
turbative methods such as lattice QCD offers an alternative
way out, the continuum HQET community would like a sim-
ulation on IM and LMs on the lattice. However, a practical
difficulty is that these moments are defined in terms of the
bilocal operators with lightlike separation which cannot be
related to local operators, making the direct lattice simulation
on Euclidean space essentially unfeasible.

In the last decade, it was pointed out that this difficulty
can be overcome by employing the large-momentum effec-
tive theory (LaMET) [16,17] (see also [18-20] for reviews
). This is realized by simulating appropriately chosen equal-
time correlations on the lattice and then converting them to
the desired physical quantities. In addition to LaMET, other
related proposals such as pseudodistributions [21,22] and
lattice cross sections [23,24] also made many progresses in
accessing parton physics on the lattice. In the past few years,
the ideas of lattice parton physics have also been applied to
the structure of heavy hadrons [25-30]. The IM of B-meson
quasi-DA has been introduced and studied in [31]. It was
found that the IM of quasi-DA can be factorized into IM and
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the first two LMs of LCDA. This implies the existence of
a mixing matrix which connects moments of quasi-DA and
moments of LCDA. Furthermore, the study of moments of
the quasi-DA in itself is of interest, as it provides valuable
insights into the characteristics of perturbative matching in
LaMET. In this work, we extend the investigation to include
the LMs of the B-meson quasi-DA. A comprehensive theo-
retical analysis of both the IM and LMs in LaMET will be
conducted, with a specific focus on presenting the one-loop
mixing matrix. Additionally, a numerical analysis of the LMs
of the quasi-DA will be performed.

The rest of this paper is organized as follows. We define
the IM and LMs of B-meson quasi-DA in Sect.2. In Sect. 3,
we perform the one-loop calculation on IM and LMs of quasi-
DA and LCDA, respectively; The discussion on factorization
formula and a brief phenomenological analysis will be given
in Sect. 4. The last section includes a brief summary and an
outlook for future works.

2 Inverse and logarithmic moments of quasidistribution
amplitude

We follow the notations in [31]. The B-meson LCDA
qb;;(a), ) in momentum space can be deduced from the
Fourier transform of the LCDA in coordinate space

vt +00 L
¢p (@, ) = 2—[ dne'™ " g (1. ), M

T J-co
here v,, is the heavy quark velocity satisfying v2 = 1 and
vt =n,-v(v” = n_-v), with ny being the unit light-cone
vectors

1(1001) 1(100 1) 2)
n = =, U, v, , Ny =—F7=,0,0,—1).
+u \/E 123 ﬁ

The LCDA in coordinate space ¢~>z§(n, ) is defined through
the renormalized HQET matrix element of a light-cone oper-
ator [32]

(01g(n ) +ysW (nns, 0)hy(0)] B(v))
=ifg(Me}m, o', 3)

where W(nny,0) = P{Expigs [y dxny-A(xny)]} is
Wilson line connecting the light and heavy quark fields,
ensuring the gauge invariance; fB (n) is the B-meson
decay constant in HQET [33]. Therefore, q)g (w, ) can be
expressed in terms of the nonlocal and local matrix elements
as

+o0 d’?
+ R -
¢plw, n) =v /;oo 7
5 (01G(mn ) +ysW (nnt, 0)hy (0)] B(v))
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The first IM of B-meson LCDA is defined as
~ N A (O]
rp'(w) = f do—t—"—, (5)
0 w

while the logarithmic moments are [34]

o0 d
o (1) = A5 () / i Bt . w. ©)
0 @ w

According to [27], the quasi-DA is defined through the
equal-time matrix element in HQET,

+( z ) — 2 /+OO d_‘[
¢BE7U7M_U - 27_[
» (01g(xn ) ysW (zn;, 0)h, (0)| B(v))

(01707 . y5hy(0)| B(v)) '

ezé‘v-r

)

Here, n;, = (0,0,0, 1) and v* = n;-v. We will work in a
Lorentz boosted frame of the B-meson in which vt > v~
and v, = 0.Because there is no time-dependence in Eq. (7),
the quasi-DA can be simulated directly on the lattice. Note
that the support of quasi-DA is (—oo, 0o) while for LCDA
the support is [0, 00). As in [31], we define the first IM of
quasi-DA as

00 + z
~ 9 U 9
)»EI(UZ,M)EP.V./ gg &1
—o0 §
and similarly, the logarithmic moments of quasi-DA can be
defined as

®)

G (v5, ) = Ap(v7, o)

Oodé n M4 z
P.V. —In" — LU, 1), 9
x /_ooé T ICRD ©)

where the Cauchy principal value P. V. is introduced as a
prescription of the singularities at £ = 0 in the integrands in
Egs. (8) and (9). One can also utilize other prescriptions, see,
e.g., Ref. [31].

3 One-loop results

To calculate the radiative corrections of IM and LMs at
one-loop, we replace the B-meson state with a heavy b
quark plus an off-shell light quark. The off-shellness of
the initial light quark serves as an infrared (IR) regulator,
k? = 2kTk~ —k? = k' — k*2 — k% . The dimensional reg-
ularization (d =4 —2¢) with modified minimum subtraction
scheme (MS scheme) is utilized in our calculation.

The calculation is performed in Feynman gauge. The rele-
vant Feynman diagrams at one-loop are shown in Fig. 1. The
results of the IM and the first two LMs of LCDA are:

C
() = kO + B=E g0
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Fig. 1 The Feynman diagrams for calculating IM and LMs of quasi-
DA and LCDA. The red dashed line represents the gauge link, while
the blue double line denotes the heavy quark in HQET. The single line
represents the light quark
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These moments are expressed in series of O(cwy), here
k% = kvt = k%/v%, and ¢(s) is Riemann zeta function.
The k? in logarithm serves as IR regulator which will can-
cel with the IR divergence in corresponding quasimoments.
Similarly, the results of IM and the first two LMs of quasi-DA
are:
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It is worth noting that these moments of quasi-DA change
dynamically under a boost along z direction, whose depen-
dence is encoded in the nontrivial expressions of the heavy
quark velocity v.

4 Factorization formula in LaMET

In LaMET, the quasi-quantities can be linked to their light-
cone counterparts via a matching formula. Given that neither
the moments of LCDA nor quasi-DA involve dependencies
on w and &, the matching relations would in the form of
multiplicative relationships instead of convolutions. In [31],
the factorization formula was written down for IM of quasi-
DA by observing that the In”(11/k°) terms in Ap(u) and

Py B (v*, n) are related to the logarithmic moments defined in
Eq.(6),
Tp(v, 1) = hp ()| Co () + €1 (v%) o1 ()

+C2 (v%) 02 () | + 01 /%), (12)
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Table 1 Numerical values of inverse and logarithmic moments in terms of HQET sum rule [2,11,34]. The scale is fixed to be © = 1 GeV

AB ol (o)

03 oy

0.35£0.15GeV 1.52£0.12

3.38+0.92

13.54 +£1.20 46.92 + 16.47

Performing the perturbative expansion, at tree level, we have
Céo) =1, Cl( 720 = 0. At one-loop, making use of Egs. (10a)
and (11a), one has

W 2y WCF (25 2 m?

¢i (v9) = =5 (21?207 —6In2v + 5 +6).
M) 2y _ %CF 2

i (v) = 5 (41207 +6),

) _aCry

" () = == ( 2). (13)

This result is consistent with the expression in [31]. For
the quasilogarithmic moment &, the matching formula is
expected to be

N)\B(M)
Ap(ve, w)

+ By (v¥) 02 (1) + B3 (v°) 03 (M)]
+ O /vY). (14)

o1(v%, ) = [Bo (v°) + B1 (v%) o1 ()

The tree level results of matching coefficients B;s are Bfo) =

1, Bl(;)é)l = 0. According to Egs. (10b) and (11b), the one-loop

result reads

Bél) (vz) = aSCF (n In2v* —47(3) + %2)

BV (v¥) = ( 21n% 20° — 61n20° — %nz + 6),
B (v) = (4 In2v° +6)),

B (v%) = %(—2). (15)

Similarly, the matching formula for quasilogarithmic moment
52 is

Ap (1) : :
poT— [40 (%) + 41 (o) o1 ()

+Az (v¥) 02 () + A3 (v¥) 03 ()
+A4 (%) o4 (u)] + O/, (16)

(' p) =

At tree level, we have Ago) =1, Agggz = 0. The next-to-
leading order corrections of these hard coefficients are

AL (%) = a;CF (16;(3) In2v% + 82(3) — an;)
2

%Cr (27‘[ In 207 — 24¢(3) + %)

AP () = %€
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Ag) (vz) = a;—nF( —21n%2v% — 61n2v% — Enz + 6),

AL (v7) = “Zi‘” (41207 +6),

,C
AP () = =25 (- 2). (17)

The effectiveness of LaMET relies on that the moments of
quasi-DA and LCDA share the exactly same IR properties.
It indicates that the matching coefficients do not depend on
the IR regulator In(—k2), as well as k® which is related to the
momentum of external light quark. One can see in Egs. (13),
(15) and (17) the matching coefficients fulfill these require-
ments.

Another intriguing observation is that C 1(1), Bél), and
Agl) exhibit remarkable identicality at one-loop level. The

same thing happens with Cél), Bél) and Ail). The reason
behind it is that these coefficients represent mixing with
higher-order power of logarithmic moments (the IM can be
regarded as the zeroth logarithmic moment). We find that
for a certain quasilogarithmic moment &;,, the mixing with
higher-power logarithmic moments 0,11, 0,42 is determined
by the Ap (1) /Xg(vz, ) term in the factorization formulas
Egs. (12), (14) and (16). The appearance of higher-power log-
arithmic moments during the calculations on o, (v®, 1) and
o, (v, 1) at one-loop will cancel each other out.

Based on these analyses, a complete mixing matrix can be
written down

1 Hijy Hip Hiz O 0o -- 0 0 0
Gl Hyy Hyp Hy3 Hpy O - O 0 0
02| _ *s | Hs) H3p H33 Hza H3s-- 0 0 0
P ) .
5,1 Hn,l Hn,2 Hn,3 Hn.4 Hn.S . Hn,n Hn,n+l Hn,n+2
1
o1
o
x| 1, (18)
On
On+1
On+2
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] and
04 Hiiv2 = “5H(=2)
1P (19)
0.3
] The matching formula in Eq.(18) may provide a con-
0.2 venient approach to extract the inverse and logarithmic
] moments of B-meson LCDA. p and 0, can be expressed as
0.1 ! ! L L ! polynomials of In 2v?, with coefficients involving the light-
0 2 4 6 § 10 cone Ap and o, according to Eq.(18). Therefore the light-
Vv cone moments can be extracted by a polynomial fit of quasi-
20 moments with several different values of v*.
18 _ <:7 1 Due to the current absence of nonperturbative simulations
1 % for quasimoments A g and &, it is valuable to examine their
164 7~ 7 characteristics through the lens of phenomenological models.
w] "% Starting with values of light-cone moments Ap and o, cal-

Fig. 2 The inverse moment (upper panel) and logarithmic moments
(lower panel) of quasi-DA as functions of v, obtained from numerical
values of inverse and logarithmic moments of LCDA through HQET
sum rule and factorization formula in Eq. (18)

with Egs. (12), (14) and (16) as its first three rows. Some
of the matching coefficients have been calculated or deduced
at one-loop,

Hy C(()O) + C(gl)
His = ) |
H 3= Cél)

Hy,\ = By

Hyp =B\ + BV
Hy3 = By" 7
Hy4 = Bél)

culated by the HQET sum rules in Table 1, we want to find
out to which extent the quasimoments will resemble their
corresponding light-cone ones in magnitude. The value and
uncertainty for A p in Table 1 are taken from [4,35], then we
utilize two well-known nonperturbative models for LCDA of
B-meson to estimate the LMs [2,34]

+ @
¢B,1(0)7 u) = —e 0,

20
4k 1 20V — 1)
+ B
w) = - Ink
Ppu(@ ) = |:k2+1 2
w
~ 1GeV’ (20)

here wg = 0.35 GeV, og) = 1.4. The differences between
the results obtained from these two models are taken as sys-
tematic uncertainties for LMs as presented in Table 1.

The factorization formula in Eq. (18) implies the values of
quasimoments. The magnitudes of x B, 01 and o, as functions
of v® are presented in Fig. 2, with u fixed at 1 GeV.

We note that the matching formula in Eq. (18) only holds
when v? is sufficiently large. On the other hand, when v? is
too large, the large double and single logarithms of v may
weaken the convergence of perturbative expansion, hence a
resummation is required. A suitable range for v* might be 1 —
3, in which the contributions of logarithms are controllable
and a practical lattice simulation can be conducted.
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5 Conclusion

In this work, we generalize a previous work [31] on inverse
momentum of B-meson LCDA to the logarithmic moments,
which are among the most phenomenologically significant
nonperturbative quantities in B-meson physics. We intro-
duce the inverse and logarithmic moments of quasi-DA
and explore their properties. They can be simulated on a
Euclidean lattice and can be expressed as the linear combi-
nations of light-cone moments, in which the coefficients are
calculable in perturbation theory. The mixing pattern in the
matching formula in Eq. (18) is presented and the matching
coefficients are determined at one-loop. The findings pre-
sented in this study represent an incremental stride toward a
more comprehensive understanding of the matching proper-
ties within the framework of LaMET. These results pave the
way for future realistic lattice studies focusing on the inverse
moment and logarithmic moments of the B-meson LCDA.

Acknowledgements The authors thank Wei Wang for fruitful discus-
sions. S. M. H and J. X. are supported by National Natural Science
Foundation of China under Grant no. 12105247, the China Postdoc-
toral Science Foundation under Grant no. 2021M702957.

Data Availability Statement This manuscript has no associated data
or the data will not be deposited. [Authors’ comment: This article is a
theoretical analysis and derivation without relevant data.]

Code Availability Statement The manuscript has no associated
code/software. [Author’s comment: This article is a theoretical anal-
ysis with no code/software. ]

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adaptation,
distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, pro-
vide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indi-
cated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permit-
ted use, you will need to obtain permission directly from the copy-
right holder. To view a copy of this licence, visit http://creativecomm
ons.org/licenses/by/4.0/.

Funded by SCOAP3.

References

1. A. Szczepaniak, E.M. Henley, S.J. Brodsky, Phys. Lett. B 243,
287-292 (1990). https://doi.org/10.1016/0370-2693(90)90853-X

2. A.G.Grozin, M. Neubert, Phys. Rev. D 55,272-290 (1997). https://
doi.org/10.1103/PhysRevD.55.272. arXiv:hep-ph/9607366

3. M. Beneke, T. Feldmann, Nucl. Phys. B 592, 3-34
(2001). https://doi.org/10.1016/S0550-3213(00)00585-X.
arXiv:hep-ph/0008255

4. M. Beneke, G. Buchalla, M. Neubert, C.T. Sachrajda, Phys. Rev.
Lett. 83, 1914-1917 (1999). https://doi.org/10.1103/PhysRevLett.
83.1914. arXiv:hep-ph/9905312

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

. HD. Li,

M. Beneke, G. Buchalla, M. Neubert, C.T. Sachrajda,
Nucl. Phys. B 606, 245-321 (2001). https://doi.org/10.1016/
S0550-3213(01)00251-6. arXiv:hep-ph/0104110

C.D. Li, C. Wang, YM. Wang, Y.B. Wei,
JHEP 04, 023 (2020). https://doi.org/10.1007/JHEP04(2020)023.
arXiv:2002.03825 [hep-ph]

. T. Feldmann, B.O. Lange, Y.M. Wang, Phys. Rev. D 89(11),

114001 (2014). https://doi.org/10.1103/PhysRevD.89.114001.
arXiv:1404.1343 [hep-ph]

. J. Hua, HN. Li, C.D. Lu, W. Wang, Z.P. Xing, Phys. Rev.

D 104(1), 016025 (2021). https://doi.org/10.1103/PhysRevD.104.
016025. arXiv:2012.15074 [hep-ph]

. YM. Wang, Y.L. Shen, JHEP 05, 184 (2018). https://doi.org/10.

1007/JHEP05(2018)184. arXiv:1803.06667 [hep-ph]

A. Khodjamirian, T. Mannel, N. Offen, Y.M. Wang, Phys. Rev. D
83,094031 (2011). https://doi.org/10.1103/PhysRevD.83.094031.
arXiv:1103.2655 [hep-ph]

S.J. Lee, M. Neubert, Phys. Rev. D 72, 094028 (2005). https://doi.
org/10.1103/PhysRevD.72.094028. arXiv:hep-ph/0509350

G.P. Korchemsky, D. Pirjol, T.M. Yan, Phys. Rev. D 61,
114510 (2000). https://doi.org/10.1103/PhysRevD.61.114510.
arXiv:hep-ph/9911427

W.E. Wang, HN. Li, W. Wang, C.D. Lii Phys. Rev.
D 91(9), 094024 (2015). https://doi.org/10.1103/PhysRevD.91.
094024. arXiv:1502.05483 [hep-ph]

U.G. MeiBner, W. Wang, JHEP 01, 107 (2014). https://doi.org/10.
1007/JHEPO1(2014)107. arXiv:1311.5420 [hep-ph]

M. Beneke, J. Rohrwild, Eur. Phys. J. C 71, 1818 (2011). https://
doi.org/10.1140/epjc/s10052-011-1818-8. arXiv:1110.3228 [hep-
ph]

X.Ji, Phys. Rev. Lett. 110, 262002 (2013). https://doi.org/10.1103/
PhysRevLett.110.262002. arXiv:1305.1539 [hep-ph]

X. Ji, Sci. China Phys. Mech. Astron. 57, 1407-1412 (2014).
https://doi.org/10.1007/s11433-014-5492-3.  arXiv:1404.6680
[hep-ph]

X.Ji, Y.S. Liu, Y. Liu, J.H. Zhang, Y. Zhao, Rev. Mod. Phys. 93(3),
035005 (2021). https://doi.org/10.1103/RevModPhys.93.035005.
arXiv:2004.03543 [hep-ph]

Y. Zhao, Int. J. Mod. Phys. A 33(36), 1830033 (2019). https://doi.
org/10.1142/S0217751X18300338. arXiv:1812.07192 [hep-ph]
K. Cichy, M. Constantinou, Adv. High Energy Phys. 2019, 3036904
(2019). https://doi.org/10.1155/2019/3036904. arXiv:1811.07248
[hep-lat]

A.V. Radyushkin, Phys. Rev. D 96(3), 034025 (2017). https://doi.
org/10.1103/PhysRevD.96.034025. arXiv:1705.01488 [hep-ph]
A.V. Radyushkin, Int. J. Mod. Phys. A 35(05), 2030002 (2020).
https://doi.org/10.1142/S0217751X20300021. arXiv:1912.04244
[hep-ph]

Y.Q. Ma, J.W. Qiu, Phys. Rev. Lett. 120(2), 022003 (2018). https://
doi.org/10.1103/PhysRevLett.120.022003. arXiv:1709.03018
[hep-ph]

Z.Y. Li, Y.Q. Ma, J.W. Qiu, Phys. Rev. Lett. 126(7),
072001 (2021). https://doi.org/10.1103/PhysRevLett.126.072001.
arXiv:2006.12370 [hep-ph]

Y. Jia, X. Xiong, Phys. Rev. D 94(9), 094005 (2016). https://doi.
org/10.1103/PhysRevD.94.094005. arXiv:1511.04430 [hep-ph]
H. Kawamura, K. Tanaka, PoS RADCOR2017,076 (2018). https://
doi.org/10.22323/1.290.0076

W. Wang, Y.M. Wang, J. Xu, S. Zhao, Phys. Rev. D 102(1),
011502 (2020). https://doi.org/10.1103/PhysRevD.102.011502.
arXiv:1908.09933 [hep-ph]

S. Zhao, A.V. Radyushkin, Phys. Rev. D 103(5), 054022
(2021). https://doi.org/10.1103/PhysRevD.103.054022.
arXiv:2006.05663 [hep-ph]


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/0370-2693(90)90853-X
https://doi.org/10.1103/PhysRevD.55.272
https://doi.org/10.1103/PhysRevD.55.272
http://arxiv.org/abs/hep-ph/9607366
https://doi.org/10.1016/S0550-3213(00)00585-X
http://arxiv.org/abs/hep-ph/0008255
https://doi.org/10.1103/PhysRevLett.83.1914
https://doi.org/10.1103/PhysRevLett.83.1914
http://arxiv.org/abs/hep-ph/9905312
https://doi.org/10.1016/S0550-3213(01)00251-6
https://doi.org/10.1016/S0550-3213(01)00251-6
http://arxiv.org/abs/hep-ph/0104110
https://doi.org/10.1007/JHEP04(2020)023
http://arxiv.org/abs/2002.03825
https://doi.org/10.1103/PhysRevD.89.114001
http://arxiv.org/abs/1404.1343
https://doi.org/10.1103/PhysRevD.104.016025
https://doi.org/10.1103/PhysRevD.104.016025
http://arxiv.org/abs/2012.15074
https://doi.org/10.1007/JHEP05(2018)184
https://doi.org/10.1007/JHEP05(2018)184
http://arxiv.org/abs/1803.06667
https://doi.org/10.1103/PhysRevD.83.094031
http://arxiv.org/abs/1103.2655
https://doi.org/10.1103/PhysRevD.72.094028
https://doi.org/10.1103/PhysRevD.72.094028
http://arxiv.org/abs/hep-ph/0509350
https://doi.org/10.1103/PhysRevD.61.114510
http://arxiv.org/abs/hep-ph/9911427
https://doi.org/10.1103/PhysRevD.91.094024
https://doi.org/10.1103/PhysRevD.91.094024
http://arxiv.org/abs/1502.05483
https://doi.org/10.1007/JHEP01(2014)107
https://doi.org/10.1007/JHEP01(2014)107
http://arxiv.org/abs/1311.5420
https://doi.org/10.1140/epjc/s10052-011-1818-8
https://doi.org/10.1140/epjc/s10052-011-1818-8
http://arxiv.org/abs/1110.3228
https://doi.org/10.1103/PhysRevLett.110.262002
https://doi.org/10.1103/PhysRevLett.110.262002
http://arxiv.org/abs/1305.1539
https://doi.org/10.1007/s11433-014-5492-3
http://arxiv.org/abs/1404.6680
https://doi.org/10.1103/RevModPhys.93.035005
http://arxiv.org/abs/2004.03543
https://doi.org/10.1142/S0217751X18300338
https://doi.org/10.1142/S0217751X18300338
http://arxiv.org/abs/1812.07192
https://doi.org/10.1155/2019/3036904
http://arxiv.org/abs/1811.07248
https://doi.org/10.1103/PhysRevD.96.034025
https://doi.org/10.1103/PhysRevD.96.034025
http://arxiv.org/abs/1705.01488
https://doi.org/10.1142/S0217751X20300021
http://arxiv.org/abs/1912.04244
https://doi.org/10.1103/PhysRevLett.120.022003
https://doi.org/10.1103/PhysRevLett.120.022003
http://arxiv.org/abs/1709.03018
https://doi.org/10.1103/PhysRevLett.126.072001
http://arxiv.org/abs/2006.12370
https://doi.org/10.1103/PhysRevD.94.094005
https://doi.org/10.1103/PhysRevD.94.094005
http://arxiv.org/abs/1511.04430
https://doi.org/10.22323/1.290.0076
https://doi.org/10.22323/1.290.0076
https://doi.org/10.1103/PhysRevD.102.011502
http://arxiv.org/abs/1908.09933
https://doi.org/10.1103/PhysRevD.103.054022
http://arxiv.org/abs/2006.05663

Eur. Phys. J. C

(2024) 84:502

Page 70f 7 502

29

30.
31.

32.

. J. Xu, X.R. Zhang, Phys. Rev. D 106(11), 114019 (2022). https://
doi.org/10.1103/PhysRevD.106.114019. arXiv:2209.10719 [hep-
ph]

S.M. Hu, W. Wang, J. Xu, S. Zhao, arXiv:2308.13977 [hep-ph]

J. Xu, X.R. Zhang, S. Zhao, Phys. Rev. D 106(1), L011503
(2022). https://doi.org/10.1103/PhysRevD.106.L011503.
arXiv:2202.13648 [hep-ph]

B.O. Lange, M. Neubert, Phys. Rev. Lett. 91, 102001
(2003). https://doi.org/10.1103/PhysRevLett.91.102001.
arXiv:hep-ph/0303082

33.

34.

35.

M. Beneke, D. Yang, Nucl. Phys. B 736, 34-81 (2006). https://doi.
org/10.1016/j.nuclphysb.2005.11.027. arXiv:hep-ph/0508250
V.M. Braun, D.Y. Ivanov, G.P. Korchemsky, Phys. Rev. D
69, 034014 (2004). https://doi.org/10.1103/PhysRevD.69.034014.
arXiv:hep-ph/0309330

S. Descotes-Genon, C.T. Sachrajda, Nucl. Phys. B 650, 356—
390 (2003). https://doi.org/10.1016/S0550-3213(02)01066-0.
arXiv:hep-ph/0209216

@ Springer


https://doi.org/10.1103/PhysRevD.106.114019
https://doi.org/10.1103/PhysRevD.106.114019
http://arxiv.org/abs/2209.10719
http://arxiv.org/abs/2308.13977
https://doi.org/10.1103/PhysRevD.106.L011503
http://arxiv.org/abs/2202.13648
https://doi.org/10.1103/PhysRevLett.91.102001
http://arxiv.org/abs/hep-ph/0303082
https://doi.org/10.1016/j.nuclphysb.2005.11.027
https://doi.org/10.1016/j.nuclphysb.2005.11.027
http://arxiv.org/abs/hep-ph/0508250
https://doi.org/10.1103/PhysRevD.69.034014
http://arxiv.org/abs/hep-ph/0309330
https://doi.org/10.1016/S0550-3213(02)01066-0
http://arxiv.org/abs/hep-ph/0209216

	Logarithmic moments of B-meson quasidistribution amplitude
	Abstract 
	1 Introduction
	2 Inverse and logarithmic moments of quasidistribution amplitude
	3 One-loop results
	4 Factorization formula in LaMET
	5 Conclusion
	Acknowledgements
	References


