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Semileptonic D decay
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|. Motivation

2. SKIWE: fo(980)ENFHIZ

CLEO(2019): B(D; — £,(980) e v,) X B(f,(980) = w7 )=(0.13+0.04+0.01)%  [PRDS&0, 052007 (2019)]
CLEO(2009): B(D; — £,(980) e v,) X B(£,(980) = w7~ )=(0.20+0.04+0.01)%  [PRDS&0, 052009 (2019)]
BESIII(2019): B(D: — £,(980)e v,) X B(£,(980) = 7)< 2.8 X10°° [PRL122, 062001 (2019)]
BESIII(2022): B(D; — £,(980)e v,) X B(f,(980) — 7°7°)=(0.079 4+ 0.014 £0.004)% [PRD105,L031101(2022)]
BESIII(2024): B(D, — £,(980) e v, )X B(f,(980) — 7 7 )=(0.1724+0.013+0.01)%  [PRL132, 141901 (2024)]



|. Motivation

1. ARE A5
£,(980)=73s «

f0(980) = % (wu+ dd)ss

f0(980) = K*K* (/3 T3)

f0(980) =sinf [% (z_m +d d)} +cosfB(ss) [, (500)— f,(980) mixing — EERASAMA
2. i THE

Light-front quark model (LFQM) PRD 80, 074030 (2009)

Covariant light-front dynamics (CLFD) PRD 79, 076004(2009)
Three point sum rule (3PSR) PLB 579, 59-66 (2004) (ss) PRD 68 (2003) 036001 (V& &)

Light-cone sum rules (LCSR) PRD 81.074001 (2010)
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|. Motivation

Decay Width, Ratio, Observables

Transition form factors (TFFs)

Light cone Sum Rule (LCSR) ) FERYCHEERFIRIN 7%

GegenbauerfEFH
Light meson distribution amplitude (DAs) === J{HEEIRTF1EEY
QCD sum rules
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II.D; = f¢(980)(—» n*mw)e*v,decay process I. Decay Process
I. Decay Process

PRL122, 062001 (2019) -- BESII|

dT'(D} = fo(980)(— 7w )eTv,) GzZ|V.|?

P(S)
— 3/2 2+ 2 2 2
ds dg’ 102m°ma . (mbimisa) (2]

glp7r7r
P(s)= - .
() = T s i [g1pme(s) T 920 (5]

P(s) NAEX} 2 [ Flatte shape
W g1 Mg, 73 M N fo(980) & Rln ™ 1 KYK ™ HIFR & H 4L



II.D; = f¢(980)(—» n*mw)e*v,decay process I. Decay Process

(1). R RERER AL

I, (p,q) =1 / d*ze" " ( fo(980) ()| T{5(x)vuvs¢(x), €(0)ivs5(0) }0)
= Fl¢®, (p+ ¢)3pu + FIP*, (p+ 0)?qu.
(2). BB I (OPE):

I e (e SR

B, (O80)SEITT ((980) ISk (05(00) = T5 T [ due™* |om gy (w) + ms dh (0

1
- émfoaﬂvpﬂxyqsg;fo (u)] + e
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Il. Dg — f,(980)(— n*m)etv,decay process I. Decay Process

(3). TR
EREAREFIEA—HDs M FESHIRASHTE KGR

(f0(980)(p)|3vusc| D (p + @) (D (p + q)|¢irys5]0)

Hu(p: Q) — sz;- _ (p_|_q)2
(f0(980)(p) |57, 5¢| D (p + ) (DX (p + q)|€ivs|0)
+; ) mQDf—(p+q)2

XS RAYERITFRERETT. o fiRIBREMETT
(f0(980)(p)|5vuv5c| D (0 + @) = —=2i f(¢*)p — i[f+(¢°) + f=(a*)]qp,

(D (p + q)|civss|0) = mi);lrij/(mc + ms)

_Qim?)g— fD;" f+(a?)

(me + mS)[m%; —(p+a)?

Faalp?, (0 + 9)°] = T



II.D; = f¢(980)(—» n*mw)e*v,decay process I. Decay Process
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Il. Dg, — f,(980)(-» t*r)e* v ,decay process

II. Mixing Angle

fo(980) = [%(h—t’lﬁ + |c7d>)}sin0 + |'ss)cosf

0=(19.7+£12
6] < 30°

0 =(20+10)°

O FEirHtwist-29310]

.8)°  BESIIl Phys.Rev.Lett.132, 141901 (2024)
LHCb Phys. Rev. D87, 052001 (2013)
ShanCheng EPJC 84, 379 (2024)

RIBAVATIR, EIRTZFE nn)#l|ss) AR5

II. Mixing Angle
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III. LCDA
200 (T, 1) = 62T [az ao (18) + Z g, ( 1) C3/2 5)]

N
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QCD sum rule approach
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. Dg = f,(980)(— n*m)etv,decay process III. LCDA

1. IR KRERER $(55):

1
980)|q 0) = f dret(@pz2+Tp-21) 4P
O LSRR A %0 (®)

1
<f0(980)|€72(z2)'7n9.’1(Zl)m) :pnffo/(; dajez(xp@ﬂp'zl)qh;fo(59)

(£0(980)|g2(0)q1(0)|0) = m, f7,(€5:7.)
2* = 0, MPILBTRIREIT: (£0(980)|g2(0) £(iz - D)"q1(0)[0) = fr, (= - p)" (€L p,)

JEP (@) = s(@)pliz-D)*s(x) Iy " (0) = 5(0)s(0)



Il. Dg, — f,(980)(-» t*r)e* v ,decay process
2. X REX R B E R FF R AR B JT (OPE):

Héff%(z? q) =1 / d*ze @ (0|T{5(x)#(iz - D)"s(x),5(0)s(0)}|0)
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Il. D, - f0(980)(—» n*m)etv,decay process III. LCDA
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. Dg = f,(980)(— n*m)etv,decay process III. LCDA
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. Dg = f,(980)(— n*m)etv,decay process III. LCDA
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. Dg = f,(980)(— n*m)etv,decay process III. LCDA
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II. D, = f,(980)(—» m*mw )e*v,decay process IV. Results
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Il. Dg, — f,(980)(-» t*r)e* v ,decay process

1. £,(980)twist-23 A7 11 i
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IV. Results

Bi(po) = —1.15675135,

&8 ) — 3063 1)) Bi(pr) = —0.9037912%

1GeV)

¢2. 1, (X, Lo

This Work (n = 3)
This Work (n=1)
QCD SR'06

0.4
X

© Bs(po) = 0.19145:577,
Bs(u) = 0.07919:252.

Ga.go (@, 11) = fro ()62 | Bo(p) + Y Bn(1)Ca/?(€)

n=1
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II. D, = f,(980)(—» m*mw )e*v,decay process IV. Results
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. D, - f0(980)(—» n*m)etv,decay process IV. Results
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IIl. D, —» ¢pl*v; decay process

Sk oA=L} = Liu Zhao-Feng’s R
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