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1. Introduction

+ The exploration of underlying structures of hadrons has always been
one of the most important frontiers in particle and nuclear physics.

+ The TMD wave functions play an important role in theoretical
analyses of B meson weak decays[1-4].

+ In LaMET, one can construct the directly computable hadron matrix
elements with non-local operators, named as quasi-distributions, on
the lattice[5-8].
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1. Introduction
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2. TMDWFs and Soft functions

Since the short-distance coeffifficient is insensitive to the hadrons, in the
calculation of TMDWFs one can replace the hadron by the partonic state.
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2. TMDWFs and Soft functions
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2. TMDWFs and Soft functions
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2. TMDWFs and Soft functions
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2. TMDWFs and Soft functions

Fla) — 2 ig*Cr / d’q p—ia-b
(2m)
1
. (g + z1P1)? + i€][(g — T1P1)? + i€](q® + ie)
Xcrta (T2 P2) Y, 15vd(Z2 Pe)
XTe(Z1 POV (¢ — Z1P1)Y 15 (¢ + 21 P ) yuus(x1Pr)

2€ ZQQCF / ddq iq-b
(

=1 ;| @ Fierz transformation
! S
[( —lel) +i€][(qg + Z1P1)2 + i€](q? + ie) ) e
x(~H )02 Po)y, v5va(32 P2) Ao ook
X Ue(Z1 Pl) H(g 4 Z1P1)Y v (g — o1 P1) vuus(z1 Pr). 0000000}
T%P P T

FIG. 6: Factorization of form factor shown in Fig. [l (a). Only

5 G2 ddq (¢) collinear mode contributes in this diagram, while both hard
(l,a) _ 0) 2¢ ig-b 5 i
N = Hp" ug e 1+ / ) e and soft contributions are power suppressed.
1
X 1

(0)
[(q— @1 PL)? T id[(q + 21 P1)Z + i€l (¢ + ic) Fha) = HFO)®¢(1 C’@(@bég))T X 52
<T@ P (f + 31 P17 5@ Py = g s aaP) Hard Collinear Solt(o)

= Y x [ anfy @) FOY = FOg O g (pd)t x (E)

/\T\J%:%ﬂﬁ |




Qb Ga Qb Qa Qb

ZE1P}1
N /\ /
i qc /1P da Gc /TP

(a) (b) ()

F(l’c)|soft

(0 (0) 0) 1\ ¢
HF ®¢§q ® (¢Eq)T X (_)

o, (1a) ont o (L)
HF X w’(jq ’collinear 03¢ (”%q ) X § q // Pl

1; _
F( C)|collinear -

(0)
" 1
HI(;»O) & wég) ® ( éé, ))T|collinear X (g) q // PZ

/T(\J%‘i%ﬂﬁ B




HY @ g @

0
W (L (0)
qq S

(0
1
HO @y g () x (1
+HE @ $,” ® (vg,)" % | 5

i (1 (0
qq S

+HO 940 @

Ga qa q

NN p\ »
1 (1) @
0 0 0
VHO 0 (abTx<§>
HF(Q27Q2) _ HSud( QQ)HSud "y & /\ R/ \ 2
arXiv:1705.07167 MJTUJ—

F_



2. TMDWFs and Soft functions
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quasi TMDWEFs:
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. Expansion by regions:
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N Expansion by regions:
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The lattice data on quasi-TMDW(Fs from LPC.
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5.Summary

1. In LaMET, the TMDWFs and soft functions can be extracted from the
simulation of a four-quark form factor.

2. The one-loop TMD factorization of the form factor can be proofed in
expansion by regions approach.

3. The perturbative corrections of soft functions depend on the operator to
define the form factor, but are less sensitive to the transverse separation.

4. These results will be helpful to precisely extract the soft functions and TMD
wave functions from the first-principle in future.
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