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Heavy Mesons LCDAs: Why?

They arise in factorization theorems involving boosted heavy mesons

e B meson
Hard processes at colliders:

boosted since Aqcp < my < myy

e D meson
Exclusive two-body B decays:
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Heavy Mesons LCDAs: Why?

They arise in factorization theorems involving boosted heavy mesons

e B meson e D meson
Hard processes at colliders: Exclusive two-body B decays:

b %‘ DY
c u

v u (AL KO

J—<7J}

Y
boosted since Aqcp < my, < myy considering Aqcp < m. < my

Three distinct physical scales to separate with EFT machinery! .".r"
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e Introduction: LCDA Definitions
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Light-cone Distribution Amplitude: Definition in QCD

We take H as a pseudoscalar heavy meson and tn/; a light-like distance

1
(H(pm)|Q0)h,~°[0,tn]q(tn)|0) = —ifrnipm /0 du ™" P §(u; pu)

¢(u) encodes the perturbative scale m;; and the non-perturbative Aqcp
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Light-cone Distribution Amplitude: Definition in QCD

We take H as a pseudoscalar heavy meson and tn/; a light-like distance

1
(H(pm)|Q0)h,~°[0,tn]q(tn)|0) = —ifrnipm /0 du ™" P §(u; pu)

¢(u) encodes the perturbative scale m;; and the non-perturbative Aqcp

pqQ

Pq

PH

u

#(u)

© u=nypg/nipn € [0,1]

@ normalized to 1

@ highly asymmetric at
ren. scales u < my

@ symmetric at scales
i > my (from RGE)

[Efremov, Radyushkin, Brodsky, Lepage
1979,1980]
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Light-cone Distribution Amplitude: Definition in HQET

In the limit mg — oo we define the universal HQET LCDA

<Hv|ﬁv(0)¢+75 [0, tn+]QS(tn+)|0> = _iFstat(M>n+v/O dw 6iwm+v@+(w3 1)

¢4 (w) ~ 1/Aqcp encodes only the hadronic physics of order Aqcp
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In the limit mg — oo we define the universal HQET LCDA

<Hv|ﬁv(0)¢+75 [07 tn+]QS<tn+)|0> = _iFstat<M>n+v/ dw 6iutn+v@+(w3 1)
0
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Light-cone Distribution Amplitude: Definition in HQET

In the limit mg — oo we define the universal HQET LCDA

<Hv|ﬁv(0)¢+75 [07 tn+]QS(tn+)|0> = _iFstat(M>n+v/ dw 6iutn+v@+(w3 1)
0
¢4 (w) ~ 1/Aqcp encodes only the hadronic physics of order Aqcp

© w=nypy/niv € [0,00]
@ peaked at w ~ Aqcp
® v (w)~wforw—0

[Grozin, Neubert '96]

@ divergent normalization

@ perturbative for w > Aqcp
[Lee, Neubert '05]

0 Agep o0 :
w @ valid at scales u < my

We are looking for a factorization formula that connects both LCDAs!

P+ (w)
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Collinear Factorization Picture

. : I
RGE summing In IM—S [Lange, Neubert 2003]
3:4

Aacp m Q
[ A(Q, mu, AQCD) ]
j hard matching
: ke
RGE summing| In ] (ERBL)

) HQ
| P(u; ) J |

LCDA matching
o (- el
90+(W7NH) ®wj(u’aw7 mH>‘|

P+ (w§ Ms) |

F e~ Q

WPH ~ M

w1 TUTI
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@ Matching

4/13



Peak & Tail Separation

Working setup:
@ leading power (LP) in A = Aqcp/mg < land b= mpy/Q < 1
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Peak & Tail Separation

Working setup:
@ leading power (LP) in A = Aqcp/mg < land b= mpy/Q < 1
@ factorization scale y ~ O(mg) = highly asymmetric LCDA!

Goal: Integrating out m at one loop
before matching:

Bu) ~ 3

$(u) ~ 1

@ We have to match separately
peak and tail to have a
consistent power counting

TUTI
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Peak & Tail Separation

Working setup:

@ leading power (LP) in A = Aqcp/mg < land b= mpy/Q < 1
@ factorization scale y ~ O(mg) = highly asymmetric LCDA!

Goal: Integrating out m at one loop

after matching:

i overlap !
| region !

H \\ N '
~.

S~

0 A<ukl

@ We have to match separately
peak and tail to have a
consistent power counting

@ The two resulting functions
have to overlap in the region

A< ukl
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Peak & Tail Separation

Working setup:

@ leading power (LP) in A = Aqcp/mg < land b= mpy/Q < 1
@ factorization scale 1 ~ O(mg) = highly asymmetric LCDA!

Goal: Integrating out m at one loop

merging the two results:

arbitrary
threshold

Agixl

@ We have to match separately
peak and tail to have a
consistent power counting

@ The two resulting functions
have to overlap in the region
Ayl

@ We will merge them by

choosing a threshold 'I'I.I'I'I
parameter o
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SCET for Heavy Quarks (bHQET)

HQET field h,, with highly boosted velocity v = (nyv, vy, n_v) ~ (,1,b)
interaCtS With SOft'CO”inear mOdeS k ~ <b7 17 b)AQCD [Fleming, Hoang, Mantry, Stewart '07]
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HQET field i, with highly boosted velocity v = (nyv,v;,n_v) ~ (b, ,
interaCtS With SOft'CO”inear mOdeS k ~ <b7 17 b)AQCD [Fleming, Hoang, Mantry, Stewart '07]

Goal: write down an EFT homogeneous in b

, boost
= same as SCET from QCD! (here we have 2 ways) QCD : SCET

. 1
integrate 1
out mg !

______________________

TUTI
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HQET field h,, with highly boosted velocity v = (nyv, vy, n_v) ~ (,1,b)
interaCtS With SOft'CO”inear mOdeS k ~ <b7 17 b)AQCD [Fleming, Hoang, Mantry, Stewart '07]

Goal: write down an EFT homogeneous in b oD boost
= same as SCET from QCD! (here we have 2 ways) Q : SCET

one instructive realization is given by the definition: integrate '
N L R R

2 !

h, = — 7/L74¢+ hy |
N4V HQET i bHQET

TUTI
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SN T SR S roihs I |
n4v 4 2 nyv 2 |
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HQET field h,, with highly boosted velocity v = (nyv, vy, n_v) ~ (,1,b)
interaCtS With SOft'CO”inear mOdeS k ~ <b7 17 b)AQCD [Fleming, Hoang, Mantry, Stewart '07]

Goal: write down an EFT homogeneous in b

D , trM
= same as SCET from QCD! (here we have 2 ways) QC ; SCET
one instructive realization is given by the definition: integrate |
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SCET for Heavy Quarks (bHQET)

HQET field i, with highly boosted velocity v = (nyv,v;,n_v) ~ (b, 1,b)
interaCtS With SOﬂ:'CO”inear modes k ~ (b7 17 b)AQCD [Fleming, Hoang, Mantry, Stewart '07]

Goal: write down an EFT homogeneous in b

, boost
= same as SCET from QCD! (here we have 2 ways) QeD , SCET
one instructive realization is given by the definition: integrate |

out mg !

______________________

A T/Lﬂ = %4% ho = /- at %h”
nv e HQET — = bHQET

the (exact!) relation between (7/L_7L++¢+7/L>h _ [nyw <1+1 +9, 7/L+>h
HQET and bHQET field is b 4 4 vV 2 no 2"

Lagra ngia n derivation ipai, im, Leibovich 20211

»C'HQET = Bviv . th = ... = iLniv . D%hn = EbHQET
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Operator Definition

Operator in SCET (momentum space)

dt . ]
e~ D0y, o0 xe(tng)  with  xe(x) = Wi(z)éo(x)

Oc(u) Z/%
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Operator Definition

Operator in SCET (momentum space)

dt . ]
e~ D0y, o0 xe(tng)  with  xe(x) = Wi(z)éo(x)

Oc(u) Z/%

Feynman rules: Tree level — :
1 | = 1,7%0(nsp, — unipn)

1 One gluon from the Wilson lines

Pe Pq

R

) Q 1 k Q
| ae; [ ) ' a nfo [ N
k\’ wa = g,;TaT/,g/S"Mii"ﬁ(naqu - unwn)‘ '/’ 10 = =g T 0 (nepy + nek — un.pi)
Uo— e q u ﬁ‘ q

—_— —_——

’ pq m
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Operator Definition

Operator in SCET (momentum space)

dt —tutnypyg — .
Octu) = [ g2y @) h,2" xcltn)  with  xele) = Wiia)éc(o)
2o

i = 7/L+ﬂ(5(n+pq - un+pH)‘

Feynman rules: Tree level —
1 One gluon from the Wilson lines

P PqQ

R

) Q 1 k Q

| nt [ \ I o o[ )
Ik\’;ﬂb Ha = g,;T“rﬁ,+'y5"+kf+i,16(n+pq — un+py)‘ :/ pa=—gT" 7/i+'y5 ,Hkimo(nmq +nik — un+py)’
| _ y ng

U

q q

_— —_—

pq p']
Crucial: the delta functions force the momentum fraction ."_rrl
coming out from the dot e to assume the value u /13



Peak & Tail Matching

hard—collinear soft—collinear
Final state scalings: pg ~ (1,0,0%)Q (hc), pg ~ A(1,b,0%)Q (sc)
Jet functions are given by hc loops (k ~ (1,,b%)Q) = to all orders in a:
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Final state scalings: pg ~ (1,0,0%)Q (hc), pg ~ A(1,b,0%)Q (sc)
Jet functions are given by hc loops (k ~ (1,,b%)Q) = to all orders in a:

e Peak u ~ \

if a he gluon is emitted
from ¢ = u ~ 1, outside
of the peak region!
(L=In)

Ub—a——

_Jn

bp (u) = i

JARATRErR®
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Final state scalings: pg ~ (1,0,0%)Q (hc), pg ~ A(1,b,0%)Q (sc)
Jet functions are given by hc loops (k ~ (1,,b%)Q) = to all orders in a:

e Peak u ~ \ ]
if a hc gluon is emitted 0
from ¢ = u ~ 1, outside
of the peak region! !
(L =In-) 1 _
H Ue—e——(
[
op(u) = T dw Tp(u, w) 4 (w)
H Jo

jp(u,w) = 9(mH - W)(;(U - m)jpeak

Qg CF L2 L 7(2
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if a he gluon is emitted > Q
from ¢ = u ~ 1, outside
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Peak & Tail Matching

hard—collinear soft—collinear
Final state scalings: pg ~ (1,0,0%)Q (hc), pg ~ A(1,b,0%)Q (sc)
Jet functions are given by hc loops (k ~ (1,,b%)Q) = to all orders in a:

e Peak u ~ \ .
. . eTailu ~ 1
if a he gluon is emitted > Q
from ¢ = u ~ 1, outside

he loop insensitive to

of the peak region! | sc ¢ momentum = w
(L=1InL) 1 _independent jet function:

u q matching to local

f o operators!
o) = 22 [ du ) @) .
’ w Trait(u) = — F{2(1+u)ln K —u—l—l]
Tp(u,w) = 0(mp — w)é(u — m—)jpeak 4T u umpg
H

asCp (L? L 72
Teak =1+ — F( )
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Peak & Tail Matching

hard—collinear soft—collinear
Final state scalings: pg ~ (1,0,0%)Q (hc), pg ~ A(1,b,0%)Q (sc)
Jet functions are given by hc loops (k ~ (1,,b%)Q) = to all orders in a:

e Peak u ~ \ , Tail 1
if a he gluon is emitted o) o faltu~
from § = u ~ 1, outside he loop insensitive to
of the peak region! | sc ¢ momentum = w
(L=1InL) 1 _independent jet function:
u q matching to local
Fu [ operators!
o) = 22 [ du ) @) Y
70 " i) = 22 Fu{Q(l—i—u)ln K —u—i—l]
jp(uﬂ w) = e(mH - w)é(u - 7)jpeak dru umpg
o fu

SCr (L L 2 u) = = Tiai
jpeak:1+a47rF <2+2+71r2+2> P(w) ijt () m



More Details...

o Peak u ~ A
AI(U u L) — mpN( ) (ump,w)= ]él)(u,w)
_ o Tail u ~ 1
( g) -7 We match into local bHQET

operators (OPE)

< scaleless < Oc(u) = I+ (u)O4 + T-(u)O—

two operators

(= decay constant matching)
=0
boost to RF 1 _ .
O4 > hoth 7" qs
actually matchlng the massive he field mpnv

X(CQ) — jpeak + WT h jpeak +UWT Y h 0)
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Merging of the Regions and LCDA Properties

¢(u) fH {jpeakaSO—i— (umH) ) foru ~ A

fH \7ta||< ) fOI‘uwl

we have to'check that
Op()|usr = Or (1) lu
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Merging of the Regions and LCDA Properties

¢(U) fNH {jpeakaSO—i— (umH) ) for U~ A

fH \7ta||< ) fOI‘uwl

we have to'check that
Op (1) |usr = O¢(1)|uxt

N/ peakaSOJr(umH) lusx = mpy SOisy(umH )
C

_ dsor (2 In a
2mu um

+ 1) [Lee, Neubert 2005]
H

\7tai|(u) |u<<1 —

a,C

F(2In
U

K +1>
umpr

TUTI
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Merging of the Regions and LCDA Properties

¢(u) fH jpeakaSO—i— (umH) , foru~ A
fH \7ta||< ) foru~1
we have to'check that
Op(U)lusn = 0¢(u)|uxt
jpeak”éHSO+(umH>’u>>>\ = mpe? (ump) o) a.Cr (2 L 1)
(1)1 =
— as Ll (2 |n ILL + 1) [Lee, Neubert 2005] tail <<1 27T/LL UT”LH
2mu umg

= merge the functions with a “merging function” ¥(u; 9, o)

d(u) =V u; 6,0)pp(u) + (1 — I u; 6, 0))di(u)

TUTI
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Merging of the Regions and LCDA Properties

d(u) = fH jpeakaSOJr(umH) , foru~ A\
fH \7ta||( ) foru~1
we have to'check that
Op(U)lusn = 0¢(u)|uxt
jpeak”éHQOJr(umH)’u»)\ = mHSOj_Sy(umH) 5 ( )| a,Cp (2 . " . 1)
(1)1 =
= s F (2 In " -+ 1) [Lee, Neubert 2005] tail <1 2Tu umpg
2mu umg

= merge the functions with a “merging function” ¥(u; 9, o)

(b(U) = 19(“? 5) 0)¢p(u) + (1 - 19(“: 57 J))d)t(u)
§ sets the threshold in the overlap region, o ~ 1072 the smoothness.".r"
o V(u;0,0)|ucs = 1, o V(u;0,0)|uss =0, o ¥(u;0,0) = 0(0 — u)
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Merging of the Regions and LCDA Properties

~ Properties of ¢(u
o(u) = Jit | Toeakcmzr o (umig), - for e A @ endpoint hviour v
fH \7ta||< ) fOI‘uwl P
we have to'check that
¢p(“)|u>>>\ = ¢t(u) |ux1
jpeak”éHSO+(umH>’u>>>\ = mHSOisy(UWH) T )| a,Cp (2 " n . 1)
(1) gy =
— as Ll (2 |n ILL + 1) [Lee, Neubert 2005] tail <1 27TU UWLH
2mu umg

= merge the functions with a “merging function” ¥(u; d, o)

¢(u) = Hu;0,0)dp(u) + (1 — Hw; 0,0)) b (u)
§ sets the threshold in the overlap region, o ~ 1072 the smoothnessTu.n
o J(u;6,0)lucs =1, 0 (u;6,0)|uss =0,  ©I(u;6,0)=0(0 —u)
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Merging of the Regions and LCDA Properties

. Properties of ¢(u
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@ normalization = 1, using
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B and D LCDAs at the Matching Scale

@ NLO ~10%
corrections

@ Shaded bands from
varying § + 15%

@ Perfect agreement
with expansion up
to 20 Gegenbauer
moments aM (1)
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Branching Ratio W — B~: Numbers

@ QCD Caollinear factorization: LCDA was modelled at 1 GeV
and evolved up to my with ERBL kernel (Grossman, ksnig, Neubert 2015]
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@ QCD Caollinear factorization: LCDA was modelled at 1 GeV
and evolved up to my with ERBL kernel (Grossman, ksnig, Neubert 2015]

@ HQET factorization: considering my, ~ my, = not resumming In mvbv [1shag, Jia, Xiong, Yang 2019]

@ With our LCDA we merge the two frameworks and sum both In NTV*’V and In Afl—?
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_ _ 40.04 4007 +0.18 +0.59 +2.86 —12
Bri2o23) = (2.54 £ 0.21in 507 i 20:09 i ~0.13 6 0,33 6 —0.95 As) - 10

@ central value enhanced by almost 30% w.r.t. [GKN15]
@ poor convergence of HQET result denoted by large scale uncertainty
@ huge uncertainty due to poor knowledge of HQET LCDA -"m

12/13



@ Derived factorization for heavy meson LCDA at LP in Aqcp/mg v

13/13



@ Derived factorization for heavy meson LCDA at LP in Aqcp/mg v
@ Built concrete and practical models for B and D mesons v/

13/13



@ Derived factorization for heavy meson LCDA at LP in Aqcp/mg v
@ Built concrete and practical models for B and D mesons v/
@ Applied to W — B~: new optimized theoretical predictions v

13/13



@ Derived factorization for heavy meson LCDA at LP in Aqcp/mqg v/
@ Built concrete and practical models for B and D mesons v/

@ Applied to W — B~: new optimized theoretical predictions v

@ Ready to apply to exclusive B — D decays in the future!

13/13



@ Derived factorization for heavy meson LCDA at LP in Aqcp/mqg v/
@ Built concrete and practical models for B and D mesons v/

@ Applied to W — B~: new optimized theoretical predictions v

@ Ready to apply to exclusive B — D decays in the future!

Thank You!

TUTI
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Matching equation such that

> (H(pu)|Oc(u)]0) = —ifudy(u)
Oc(u) = dw Jp(u, w)Op(w -
o= [ (60 (H (pir)|O1(0)|0) = ~ifue ()
taking (Q(pg)q(p,)| ® |0) on both sides we can extract 7, at O(«a,) from

B n4Pq asCr ) N4Pq
_ MO (y, 24P
(QalOc(u)[0) [6(u k) S M WH)}

(QOn(w)|0) l(; (10— Teba) 4 asCr ) (v W])]

nyv 4 n4v
where p, is the external soft-collinear momentum of the spectator quark

o) = 0= | S 228 (30 #H>—MHN(”<WH’W>2M-"

the 0(my — w) comes from momentum conservation py = pg + p, .
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Peak Matching (v ~ )\): Result

) — maNOumg,w)= T (u,w)

MWD (u, v

muy
Q "

Wo = % - %
7 7
Q he
scaleless

7 7
Q e

The one loop jet function turns
out to be proportional to a
o Q delta function (as the tree level)

(o)
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Peak Matching (v ~ )\): Result

W (. 2 — m — 1
M (u my) maN O umar,w) = T (u,w) The one loop jet function turns
out to be proportional to a

Q "
o Q delta function (as the tree level)
Wo = — = . .
N o = the LCDA in the peak region
<7 . . _ M2
- (e is very simple (L = In -£5-)
+ 7 7 mi H
Q hy -

op(u) :fim/HW+ (ump)

W, = scaleless fu
) 1e@Cr(L L ™
7 7 4 2 2 12
%_
@ o This form holds to all orders in ay:
V= — = 0

is emitted by g = u ~ 1,

q q Ue—a— 7 contribution to the tail!
13713

If a hard-collinear gluon J
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Tail Matching (v ~ 1): Matching Equation

The external momentum p, is fixed to be soft-collinear
but u ~ 1 = g internal line has to be hard-collinear (hc)
= the hc loop integral is insensitive to p, < py

= the tail jet function cannot depend on w!

We match into local bHQET operators (OPE) _
(H(pu)|Oc(u)|0) = —ifud(u)

Oc(u) = T4 (u)O4 + T-(u)O- (H(pr)|O4]0) = —ify
two independent operators boosttoRF |  _
as for the decay constant matching O+ > mHniUhv%iv%s

Simple matching since SCET matrix el. starts at one-loop and is purely K¢

(Qpe)(pa)| Oc (w)]0) ——— O(as) o T () TUT
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Tail Matching (v ~ 1): Result

At one-loop we find

OéSCF2ﬂ 2
i [(1+u)(L—2|nu)—u—|—11 + O(a3)

Jrait(v) = Ty (u) + T (u) =
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Tail Matching (v ~ 1): Result

At one-loop we find

a,Cr2u

Jrait(v) = Ty (u) + T (u) =

P [(1+u)(L—2|nu)—u—|—11 +0(a?)

= completely perturbative expression for the QCD LCDA in the tail

ou(u) = %Jtan(zo
with the known HQET/QCD decay constant ratio ichen i, 90
ja¥ Cks(ZET 3 [LQ 2
=1 —|
T - -\ n mé +2 )4+ 0(x3)

notice ¢;(u) oc u = satisfies the QCD LCDA endpoint behaviour at u — 1 m
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Evolution from Aqcp to myy: Strategy

@ Model for HQET LCDA at i, = 1 GeV

asCp 1 72
ot = (145507 |2 = T )i

+ 9(w — \/E/,Ls)gﬁisy(w, /,Ls) [Lee, Neubert '05]
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Evolution from Aqcp to myy: Strategy

@ Model for HQET LCDA at i, = 1 GeV

P+ (w§ Ns)

(1+

asCr }712 mod
ir |27 12| )%+

(w§us)

+ 9(w — \/E/,Ls)gﬁisy(w, /,Ls) [Lee, Neubert '05]

with % (w; 1) = %S5 (In B 4 1)
™ (w, B; ) three generalizations

Of the eXp. model (ﬂ = 0) [Grozin, Neubert '96]
[Beneke, Braun, Ji, Wei 18]

@ Matching obtaining ¢ (u; )

4 B (5= 0.45, 0 = 0.05) 2.0 D (6 = 0.65, 0 = 0.05)
— — ¢y
3 — & 15 — &
=, s bezo] T -m oz
z ‘ =0 . boro
Bo—0 Gomo
1 . 05
0 T | 0.0 ]
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6

RGE
Q Y+ ((/J7 MS) — Y+ (W, o~ mQ) [Lange, Neubert '03]

Model T

—f03=0

Model I
— B=-05

w [GeV]

w [GeV]

ERBL evolution ¢(u; 1) — ¢(u; up, = my)

B meson — mpp(ump; )

mpps(ump; ()

(s )

— d(u;mw)




QCD Factorization Summa I'Y [Grossman, Kénig, Neubert 2015]

atLPin my/my < 1

b B~ Y 1
\— b\B 17 :/ de Hy (z, i) o (23 pin)

v we w- _ 1
b 12 = [ do Hale,m)on(a i)

ol ﬁ/éf ~ 0

1/z contr. 1/ contr. Local contr.
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QCD Factorization Summa I'Y [Grossman, Kénig, Neubert 2015]

atLPin mb/mw <1

b B~ Y 1
\— b\B 17 :/ de Hy (z, i) o (23 pin)

v we w- _ 1
b 12 = [ do Hale,m)on(a i)

ol ﬁ/éf ~ 0

1/x contr. 1/z contr. Local contr. with H, (:1:) — %(1 + O(as))
Br(W — By) = Qemmy f ]Vub|2(]FlB]2 + 1F2B|2)
481}2PW
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QCD Factorization Summa I'Y [Grossman, Kénig, Neubert 2015]

atLPin my/my < 1
1
]f = / do Hi(x, pp)op(x; pn)
0

1
I_f=/ do Hi(z, pp)oB(x; pn)
0

1/x contr. 1/z contr. Local contr. with H. (z) = %(1 + O(ay))
. emmWf% 2 B2 B|2
Br(W — By )_W’Vubl (!F1 "+ [y )
FP = QulT + Qal{ Fy =2(Q, — Qa) = QuI” + Qal”

Our task is to simply use our evolved LCDA for ¢ g(x; ,u,h,) in the convolutions
We will compare with the model from [GKN15] (with our inputs) m
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HQET Factorization [Ishag, Jia, Xiong, Yang 2019]

The process can be studied at fixed-order in HQET considering 1y ~ my,

= |FP| = |F| = QuIf ~ 32 > 17, Local ~ 1
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HQET Factorization [Ishag, Jia, Xiong, Yang 2019]

The process can be studied at fixed-order in HQET considering 1y ~ my,

= |FP| = |Ff| = QuIf ~ {2 > 1P, Local ~ 1

FB _ fB(Nb) Ood T .
| F12lHqeT = Qu AL (w, M, m, 1) o4 (w; ip)

13/13



HQET Factorization [Ishag, Jia, Xiong, Yang 2019]

The process can be studied at fixed-order in HQET considering 1y ~ my,

= |FP| = |F| = QuIf ~ 32 > 17, Local ~ 1

f B(1w)

|F% haer = Qu r / dw T (w, mip, mw, fp) o+ (W5 ip)
0

we used our inputs and model for ¢ (w; 1) to have a fair comparison

TUTI
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HQET Factorization [Ishag, Jia, Xiong, Yang 2019]

The process can be studied at fixed-order in HQET considering 17 ~ 1,
= |FP| = |FP| = QuIF ~ > [}, local ~ 1
QCD

FB _ fB(Nb) Ood T .
| 1,2|HQET—Quf—B o (w, mp, My, i) P+ (w5 1)

we used our inputs and model for ¢ (w; 1) to have a fair comparison

we checked by re-expanding the resummed result that

hard scattering kernel LCDA evolution jet function

T(w7mb7 va,ub) = Hi(l‘, myy, Mh) Oz fERBL(*’E’ua Mh)ﬂb) Ou jp(uvwa mbmub)

my<mw
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