FASUQ)ERIITRIE/ MRER T AT 5T

D—P/V/S/IAUVEE=ZTE

CIRA: XUB#h

20245F9H14H



04, BE5RE



i

»—LE B(D—P/Viv) BERTFHINE, M B(D—-S/Alv) BiR
BIRFHINER;

> fEBESII, LHCbFBellell_EF=41R 22 S25mFAYSLIGEME ;
>ITED-P/VIitv, SD-S/AUY BIFREF ;

> TR AT L AR YRR H— IR EENER.




SUQR) IFXIFRI A

> AOIZRGE (IREME, shh=47H)

> HINESE (B, RERIE)

@
@

AMKETNDFET (FFEITER
IREF)

=0 AEERE B SRIBAIA/N




ASU(3) IR R iEAR T FRE

haryons
decays y Charmed mensons Bottom mensons

@ Hai -Yang Cheng et. al., PRD 86, @ Si-Hong Zhou et. al., PRD
014014(2012); PRD 93, 114010(2016) 92094016(2015); EPJC 77(2017) 2,

125;PRD 92, 094016(2015).
(@ Xiao-Gang He,Wei Wang et. al., EPJC ( )

: (@ Hai -Yang Cheng et. al., JHEP 09,
/. 80, 359(2020) ; CPC 42,103108(2018). 024(2011);PRD 91, 014011(2015).

® D. Pirtskhalava, PLB 742, 81 (2012). ® Xiao-Gang He,Wei Wang et. al., EPJC
80, 359(2020) ; CPC 42, 103108(2018);

@ ... PRD 93, 114002(2016); JHEP 08,
065(2013); PRD 69, 074002(2004); PRD
64, 034002(2001); EPJC 9, 443(1999);
PRL 75, 1703(1995).

/. L/ NPB995,116349(2023)
/. " PRD107,056022(2023) - working
- ( - ) al‘XiV: 2404. 03857



02, p-Me+v, IBCIESE



0/ — 7 _
D; = (D (c@), D*(ed), DT (cs))
70 oms om + +
(R+%YE 7 £
= = & M8 4 oI 0
P= * V2 +_06 + 3 , K
- _2ng oMy
. K K V6 T3
P @y, o + *+
(G+%+3 P -
— - _P_ wg [0 %0
V= o) V) -+ (g + 3 K
*— T _ 2wy W]
\ K K 72 + %
ag + +
( =T Oz 4 Ko
0
5= ~ 4y | o 0
a -2_‘{'; 5 Ko
\ Ko K fo
o =uidd, fo= (uit+dd)s5 /2, sm
al = (uit — dd)s5 /2, at = udss, ay =diiss,
K =usdd, K{ = d5uii, K = sdui, K =sudd,
n\ _[cosOp —sinfp s Jo(980) \ [ cosfls  sinfg fo
n' ]~ \sinfp cosOp n fo(500) /] — \ —sinfs cosfs o

|

K (1270)
K, (1400)

0
aj

= 1,23 foru, d, s.

f b +
sttt @
— _a fi Is
a \/15 + B/ﬁ = 76
1A K4
b9 h h 4
R b
b_ _ b? _|_ hi + hsg
1 Vit it
Kip Kip
_ sinfr, cosfx, Kia
- coslp, —sinfp, Kip

(

f1(1285)
£1(1420)

)

[

(

h1(1170)
hy(1415)

COSG:_),p]_ Singgpl

—sinbfsp, cosflsp

)<

)

f
Is

)

cosfip1  sinfyp;

—sinfp1 costipy

)

hy
hg

)



Heprlc— q¢fTyy) =

G _
\}; @Y (1 —vs)e Deyu(1 — 75)4,

G
M(D — Mtty) = == ngm LA [

L™ = ealmprn®(L — 1)t
P { Veaes(m'){P/S(ppss)lay” (1 = 15)c| D(pp))
"\ Vassm)(V/ AWy a,@)lay’ (1= 5)el Do)

dB(Dsy = MUTvy)  1pGE|Ve|PAY? (2 — mi)?
dq? - 24(27?)3]\413)(8)(]

2 3 2
Htotal = (HU + HL) <1 + %) T ﬂ%s



D — M{+v 2 aFIZhEEiRIE

> H(D—M I*v)=c,MD; M H

> AH(D—MI+v))=cMD, W ;M i Hi+cMD; M i, W4, H

Hr, 2RIt R%,  2CKM T,

(10 0 )
SU(3) PRE SR REERE W= (W)= 01 0

\0 0 —2 )




D — P/Vi+vRAKEF
BRIFA

AR FEE, 1%

S X598 B E R CHIKEE

5SU (3)BRXIFR,

Fi(q? )RTEI’Jq%Z@ﬁ IRt RIZL

_JI:EH-U

Fi(¢°) = (

)(

C, &

o)

m
le

F3(0)

SSU3)BRXIFR £l

q
pole

T

Fi(0)

(PP V()

4

‘|‘O'2

q
2
p ole

014

)

<fo( ) Au(q®) B Aqx(q?) )

q2
2
pl

?

Fi(q*) = (1 -

RSSU(3)BRBEZERCM, , HIFZARE

‘|‘O'2

q4
4
p

ole

)

10



03, p-Mi+v, BESIF



D — P{+vETIRIE

TABLE ©: The hadronic helicity amplitudes for the D — P{'v decays including both the SU(3) flavor symmetry and the

SU(3) flavor breaking contributions. A1 =¢f +¢f —2¢5, Ao =ch —2c8 —2¢5, As=cf +¢ef +¢5, Au=cf —2¢i +c5.

Ay = Ay = A3 = Ay = ¢ if neglecting the SU(3) flavor breaking ef and ¢ terms.

Hadronic helicity amplitudes

SU(3) flavor amplitudes

H(D® = K—t+up)
H(D*+ = K )
H(DT — nttuy)
H(DY — n'ttuy)
H(D} = 7%ty

A1V
A V2
( — cosfp \/ﬁ == sz’nf?pfﬁ)flz Vi
( — sinfp \/273 + cosﬂp!\/g)flz Vi
~5( — cosfp/2/3 — sinfp [v/3) AV,

H(D® — 7= £ty,)
H(Dt — 7n00+ty,)
H(Dt — nttuy)
H(Dt = n'ttuy)
H(DF = K%tw)

A3V,

_\,_lrgA3V;d
(cosBp/v/6 — sinfp /v/3) A3V,
(sinfp/V6 + cosbp //3) AzV ),

A4V,
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D — Pi+vRTEDZLL

10-3~10-

Branching ratios Exp. data Ones in C1 Ones in Co Ones in C43 Ones in Cy Previous ones
B(Dt — K etve)(x10-2) 8.72+0.18 8.84 + 0.06 8.83 + 0.07 8.84 + 0.06 8.83 + 0.07

B(Dt — 7%t ) (x1073) 3.72+0.34 3.75 £ 0.05 5.40 + 1.33% 5.04+0.12F  3.70 £0.11

B(Dt — netue)(x1073) 1.11 4+ 0.14 1.15 4 0.05 1.20 4 0.05 1.20 £ 0.05 0.92 + 0.08

B(Dt — n'etre)(x107%) 2.0+ 0.8 2.59 +0.14 2.22 4+ 0.34 2.09 +0.14 1.50 £ 0.20

B(D° — K~ etwe)(x102) 3.549 4+ 0.052  3.52 + 0.02 3.52 4 0.03 3.52 4+ 0.03 3.52 4 0.02

B(D° — 7~ et we)(x1073) 2.91 + 0.08 2.95 + 0.03 4.23 + 1.03" 3.97 +0.09T  2.89 + 0.06

B(DY — netve)(x1072) 2.32 4+ 0.16 2.37 +0.11 2.34+0.14 2.36 + 0.12 2.324+0.16

B(DE — n’etre)(x1073) 8.0+1.4 9.05 + 0.04 8.25+1.13 8.04 + 0.43 8.02 + 1.38

B(DE — K%tu.)(x1073) 3.4+0.8 3.10 + 0.08 3.56 + 0.39 3.54 +0.12 3.40 + 0.80

B(DE — 7%t 1e)(x1075) 1.51 4 0.07 2.10 + 0.56 1.96 & 0.10 1.92 4+ 0.13  2.65 =+ 0.38 [76]
B(D+ — K utu,)(x10~2) 8.76 + 0.38 8.56 & 0.06 8.69 &+ 0.15 8.61 & 0.06 8.61 & 0.06

B(DT — m%utv,)(x1073) 3.50 + 0.30 3.67 £ 0.05 5.32 4 1.311 4.96 4+ 0.121 3.64 £ 0.10

B(D+ — nutu,)(x10-3) 1.04 & 0.22 1.11 & 0.05 1.18 4 0.07 1.174£0.05  0.90 & 0.08 ;3;i[z]15 (7]
B(D+ — n/utu,)(x10—4) 2.42 4 0.13 2.10 & 0.33 1.96 £0.13  1.41 £0.19 fééiz]m (7]
B(D° — K~ putu,)(x1072) 3.41 4 0.08 3.41 + 0.02 3.44 4+ 0.05 3.43 4+ 0.02 3.43 4+ 0.02

B(D° — 7~ utu,)(x1073) 2.67 4+ 0.24 2.89 4+ 0.02 4.17 4+ 1.01t 3.90 + 0.09t  2.85+0.06

B(DY — nutuy,)(x1072) 2.4+ 1.0 2.30 + 0.10 2.30 +0.17 2.31+0.12 2.26 + 0.16

B(DF — n'utv,)(x1072) 1.1+ 1.0 0.86 + 0.03 0.79 £0.11 0.77 £+ 0.04 0.76 +£0.13

B(DF — K°utv,)(x10—3) 3.01 £ 0.08 3.51 + 0.38 3.46 £0.11 3.33+0.78 2:25[1]0.76 79]
B(DS — 7n%utu,)(x1075) 1.48 + 0.07 2.09 + 0.53 1.93 + 0.10 1.89 +0.13

B(DF — 797+, )(x10710) 3.45+0.21  160.34 + 149.53 4.20 +0.26 4.08 + 0.34 (27 ~ 36) [76] 13
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= — 0O — 0
TABLE II: The hadronic helicity amplitudes for the D — A¢Tv decays including both the SU(3) flavor symmetry and the
SU(3) flavor breaking contributions. A; = g5 ot —2el. ds =l — e — s, Ap = Y Lot Lich; As =6l — P s

— B A —_— B B . B B R B B A
Bi =¢g +¢f —2¢c5, Ba = ¢cg —2c7y —2c5, B3 = ¢cg +c7 +¢c3, Bs = ¢cg — 23 —|—cg.[A1=A2=A3=A4=CU,

B, = B> = B3 = By = c&|if neglecting the SU(3) flavor breaking ci*, ¢5' and c¢f, ¢F terms.

Decay modes SU(3) hadronic amplitudes Decay modes SU(3) hadronic amplitudes
D° — K (1270) £t v, (sinfk, A1 + cosOk, B1) V7, D° — K1(1400) £t vy (cosOr, A1 — sinfk, B1) V2,
DT — K1(1270)°0" v, (sinfk, A1 + cosOk, B1) V7, DT — K1(1400)°0" v, (cosOr, A1 — sinfk, B1) V2,

l);F — f1(1285)£+1/g 60893131 \/_SZTl,Qgpl A2 cs DQL — f1(1420)£+l/g (—%Sin93p1 — \/2005931:1) Az ‘/CZ

- |sF

D — hi(1170) 0" v, (—=cosb1p, — \/gsinelpl) By V2 | DY — hy(1415)¢1 vy (—%sin@lpl - @cos@lpl) By V7

V3
D° — a1(1260) £t v, As V2 D° — b1(1235) ¢t B3 V.
DT — a1(1260)°0T v, —75 As Vi DT — b1(1235)%0" v, —75 Bs Vi

D+ — f1(1285)£+1/g ( 0893131 \/—Sinegpl) A3 VCE D+ — f1(1420)€+1/e (—isin93p1 + %00893131) A3 ‘/ctl

6 V3

e

DY = m(1170)0 v, (%

&

0891131 \/gsin&pl) Bs VCZ DT — h1(1415)f+1/g (—%Sinelpl —+ %00801131) Bs ‘/ctl

D;— — K1(1270)O£+I/g) (sin@Kl A4 + COSQK1 B4) VCE D:_ — K1(1400)0€+I/g) (COS@K1 A4 . sin@Kl B4) ‘/ctl
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B(DT — b,(1235)% T v,, b1(1235)° — wr®) < 1.75 x 1074,

D — Ae*v.RZHA32LL

B(D® — b1(1235) e v, 51(1235)” — wr) < 1.12 x 1074

Branching ratios Ones within 1o error Ones within 20 error Previous results

B(D° — K1(1270) et r.)(x107?) 0.93 +0.10 0.92 +0.27

B(D° — K1(1400) etv.)(x107?) 0.02 4 0.02 0.08 4+ 0.08

B(D" — K1(1270)% ) (x107?) 2.43 +0.27 2.39 £0.71 3.2 4 0.40 [43]

B(D" — K1(1400)%e™v.)(x1073) 0.05 + 0.05 0.20 4 0.20 {0.005,0.02} [43]

B(DT — f1(1285)etv.)(x1073) 0.86 +0.73 1.16 £ 1.16 {0.06,0.36} [43]

B(DY — f1(1420)eTv.)(x1073) 0.21 £0.21 0.39 £ 0.39 0.25 £ 0.05 [43]

B(DF — h1(1170)et ) (x107?) 0.26 £ 0.26 0.43 £ 0.43 {0,0.197} [43]

B(DY — h1(1415)eTv.)(x1073) 0.28 +0.16 0.31 4 0.24 0.64 4 0.07 [43]

B(D° — a1(1260) et r.)(x1077) 4.46 + 2.32 7.72 + 6.54 6.90 [40], 5.26170 755 [39]
B(D° — b1(1235) " etr,.)(x107°) 2.61 £ 1.44 2.95 + 2.06 4.85 [40]

B(D"T — a1(1260)°e" ) (x107?) 5.79 %+ 3.00 9.95 + 8.41 9.38 [40], 6.67370:217 [39]
B(Dt — b1(1235)% v ) (x107?) 3.41 £+ 1.88 3.84 +£2.71 7.4+ 0.70 [43], 6.58 [40]
B(Dt — f1(1285)eTve)(x1077) 1.88 +1.88 3.33 + 3.33 3.7 £ 0.80 [43]

B(D" — f1(1420)etv.)(x107°) 0.64 + 0.54 0.84 +0.84 {0.02,0.14} [43]

B(Dt — h1(1170)e™ve)(x107?) 5.28 =+ 3.00 5.59 =+ 4.50 14 4 1.50 [43]

B(D" — hi(1415)e™ ve)(x107?) 0.11 +0.11 0.18 +0.18 {0,0.02} [43]

B(D} — K1(1270)°e ) (x1075) 11.77 £ 1.39 11.70 + 3.73 17 £ 2.00 [43]

B(DS — K1(1400)°etv.)(x1077) 0.32 4 0.32 1.17 +1.17 {0.05,0.14} [43] 16
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