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PHYSICAL REVIEW LETTERS 132, 141901 (2024)

Study of the f,(980) and f,(500) Scalar Mesons through the Decay D} — z*n~e*v,

M. Ablikim et al.”
(BESIII Collaboration)

M (Received 23 March 2023; revised 29 November 2023; accepted 28 February 2024; published 5 April 2024)

Using e e~ collision data corresponding to an integrated luminosity of 7.33 fb~! recorded by the BESIII
detector at center-of-mass energies between 4.128 and 4.226 GeV, we present an analysis of the decay

D} — ntx"etv,, where the D} is produced via the process et e™ — DI*DT. We observe the f;,(980) in
the 77z~ system and the branching fraction of the decay D} — f;(980)e v, with f;(980) = z¥a~
measured to bg (1.72 + 0.13 4, + 0.10,,) x 10— ,|where the uncertainties are statistical and systematic,
respectively. The dynamics of the D, — [(980)e" v, decay are studied with the simple pole para-
metrization of the hadronic form factor and the Flatté formula describing the f;(980) in the differential
decay rate, and the product of the form factor f“_f;' (0) and the ¢ — s Cabibbo-Kobayashi-Maskawa matrix

element |V_,| is determined for the first time to be fff' (0)|V 5| =0.504 £ 0.017,, 3 0.035,,| Further-
more, the decay D] — f,(500)e™ v, is searched for the Tirst ime but no signal 1s found. The upper limit on

the branching fraction of D — f,(500)e™v,, fy(500) — x*n~ decay is set to be 3.3 x 107 at 90%
confidence level.
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f0(980) =ss

1N
fr(980)= (wu+ dd)ss

1, (980) =siné {% ('L_w, +d d)} +cosf(ss) o(500)— £, (980) mixing | —> EERBEM

2. KR E YR EZS

CLEO(2009) :B(Dy — fo(980)e™ ) x B(fo(980) = 7#77~) = (0.13 £ 0.04 £ 0.01)% PhysRevD.80.052007
CLEO(2009) :B(D, — fo(980)e™ yt.) x B(fo(980) — 7w ) (0.20 £ 0.04 + 0.01)% PhysRevD.80.052009
BESIII(2019) :B(Ds — fo(980)e* 1) x B(fo(980) — nt7~) < 2.8 x 10~ Phys.Rev.Lett.122,062001
BESIII(2022) :B(D; — fo(980)e™ yp) x B(£5(980) — 7°7%) = (0.79 £ 0.14 £ 0.04) x 10~> PhysRevD.105.L031101
BESIII(2024) :B(Ds — fo(980)e™ve) x B(fo(980) — w77~) = (0.172 £ 0.013 + 0.01)%

PhysRevlLett.132.141901
3. BT

Light-front quark model(LFQM)  Phys.Rev.D.80.074030 (2009)

Covariant light-front dynamics (CLFD) Phys.Rev.D.79.076004(2009)

Three point sum rule (3PSR) Phys.Lett.B 579 (2004) 59-66 (3S)  PRD68.036001 (TR & 7)

Light-cone sum rules(LCSR) Phys.Rev.D.81.074001(2010)
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b2 (T, ) = fr, (n)62Z | Bo “)+ZB (1 C2(©)
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2. - 980 BKiLIEAREH T (TFF)
f+(0)
This work (LCSR) 051675027
BESIII'24 [28] 0.518 + 0.018 + 0.036
LCSR’10 [29] 0.300 + 0.030
3PSR’04 [32] 0.50 & 0.13
3PSR’10 [33] 0.48 4+ 0.23
LCSR’24-s1 [35] 0.580 + 0.070
LCSR24-s2 [35] 0.400 + 0.060
LCSR’24-s3 [35] 0.7B0 e 0
0=65+05
2 — +10 2
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————— This Work (SP)
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- "G ¥ e B(Ds — Jo(980)(— wtn)etve)
r;‘*i This work(SSE) (17RgT B2y & 10—
& 8 This work(SP) (1.74370-222) 5 102
o CLEO’09 [24] (1.3£0.4+0.1) x 107°
w4 CLEO’09 [25] (2.0+0.3+0.1) x 1073
= BESIII'24 [28] (1.72 £ 0.13 £ 0.10) x 1072
2 .
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1. SR SECHESEIRND e —EElER

2018 BESIII 2015 CLE
e R [2.14, 2.61] x 1072
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ERIEHZRE T

V(0) Ap(0) A(0) A,(0)
This work (SI) - 0.902%55,)  0.560%505; 05145075 0438755
This work (52) DERZIDN0  O50aIRYY  pSiZtRN0 Gudg2128E
LQCD(2001) [22]  0.85(14) 0.63(2) 0.63(2) 0.62(78)
LQCD(2011) [23]  0.903(67)  0.686(17)  0.594(22)  0.401(80)
LQCD(2013) [24]  1.059(124)  0.706(37)  0.615(24)  0.457(78)
HQEFT [12] Q718180 7SI g gaGtams’ G gps i
HMyT [14] 1.10 1.02 0.61 0.32
CQM [15] 1.10 0.73 0.64 0.47
3PSR [10] 1.21(33) 0.53(12) 0.55(15)  0.59(11)
CLFQM(2008) [18] 091 0.62 0.61 0.58
CLFQM(2011) [19] 0.98 0.72 0.69 0.57
LFQM [21] 1.24 0.71 0.77 0.66
LCSR [13] 0.70(10) 0.53(9) 0.54(9) 0.57(9)
CCQM [17] 091 0.68 0.68 0.67
RQM [27] 0.999 0.713 0.643 0.492
SCI [28] 1.00 0.66 0.61 0.44
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B(Dy — ¢e*v,)

B(Dy — ¢u*v,)

This work (S1) 23T 2300
This work (52) Z3GT I 234910 20
IBABAR [6] 261 =0.11 =0.15
CLEO [7] 2.14 =0.17 = 0.08
ESHI(2017) [8] 2.26 £0.45 £ 0.09 1.94 +0.54
ESHI(2023) [9] s 2.25 1+ 0.09 £ 0.07
DG [79] 2.39 +0.16 1.90 £ 0.5
CLFQM(2017) [20] 3.1£0.3 2.0+0.3
3PSR(2004) [10] 1.80 £ 0.50
CLFQM(2008) [18] 2.30
LCSR [13] 2151927 -
HQEFT [12] 253103 2407035
CCOQM [17] 3.01 2.85
CQM [15] 2.57 257
YUA [26] 2. 12 1.94
ROM [27] 2.69 oo
SCI [28] 2.45 2.30

arXiv: 2403.10003
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—— This Work HMxT 1.31 — This Work HMyT
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1.6 1
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arXiv: 2505.15014
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