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1. N SEIEEE

CHARMED BARYONS
(C=+1)

f’li’:udc, E;H':uuc, Ij:udc, }__Ef:ddc,

=+ _ =0 _ _
=t =usc, Z0=dsc, 2% =ssc

A I(JP) = 0(3F)
Mass m = 2286.46 &+ 0.14 MeV
Mean life T = (202.4 £ 3.1)x 107 s (S =1.7)
cr = 60.7 um
Fraction (I ;/T
Decay asymmetry parameters raction i)
o ( 130+ 0.07)%
Am v = —0.84 + 0.09 (1254 0.10) 9
Itx0 o= —0.55+ 0.11 ' P
n 0 - ( 120+ 0.07)%
a FOR ﬂc — XVxT =—-0.73+0.18
Parameters Al — pK? At 2t+z0 ¥0g+
alp 0.18 4 0.43 +0.14 —0.80 = 0.11 4 0.02 —0.57 +0.10 £ 0.07 —0.73+0.17 +£0.07

BESIII Collaboration

PHYS. REV. D 100, 072004 (20

19)



AR XS BEIR AT FOAIE 7T 256, — AT IS ) P S = 22 () Dk, X e is
ke Ao — Zn AU AS — A" B9 Rk

I«_.-’L"i_ —
C = ‘ 5
d . l d
i i

FER TR BRI TTERE A, — Zn ERRCK

= d du

Liigile

c d
In Ib Ila Ik m

J. G. Korner and M. Kramer, Z. Phys. C 55, 659 (1992)



2. LARIEICHFTEIRR

L=y nr LS Fi
Decay Kirner, X, Cheng, Ivanow et al Imﬂjtuiﬂh Sharma,
Krimer [8] Kamal (9] Tseng [10] [11] [12] Verma [13]
CA  Paola

.I!..':" —¥ Ax* .I-II]]_:I.II: 1.62 1.46 (B8 0.79 052 1.12 [ 1.30+ 0.07) o
Al — DVt 0.32 0.34 176 072 .88 039 1.4 ( 120+ 0.07) %
At — Etnql (.32 .34 176 072 BB 0.3 134 ( 1254+ 0.10) %
A} — Blixt .70 892 048 .78 043 0.3 —0.31 —0.73 £0.18
A = Eta® 070 092 040 078 0.43 0,39 —0.31 —0.55 £ 0.11

v

[8] J.G. Kérner and M. Krimer, “Exclusive nonleptonic charm baryon decays,” Z. Phys. €' 55,

650 (1992).

9] Q. P. Xuand A. N. Kamal, “Cabibbo favored nonleptonic deeays of charmed baryons,” Phys.

Rev. D 46, 270 (1992).

[10] H. Y. Cheng and B. Tseng, “Cabibbo allowed nonleptonic weak decays of charmed baryons”,

Phys. Rev. D 48, 4188 (1993) [hep-ph/0304286].

[11] M.A. Ivanov, J.G. Korner, V.E. Lyubovitskij, and A.G. Tusetsky, “Exclusive nonleptonic
deeays of bottom and charm baryons in a relativistic three quark model: Evaluation of non-

[12] P. 2encz}'kowsk'1. “Nonleptonic charmed baryon decays: Symimetry properties of parity vielat- _/‘V POle mOdel

factorizing diagrams,” Phys. Rev. D 57, 5632 (1998).

ing amplitudes,” Phys. Rev. D 50, 5787 (1994).

[13] K.K. Sharma and R.C. Verma, “A Study of weak mesonic decays of A, and =, baryons on the

basis of HQET results,” Eur. Phys. J. C 7, 217 (19939).
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(+current algebra)

H. Y. Cheng, X.W. Kang, and F. Xu, Phys. Rev. D 97,
074028 (2018).
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T =—t—,

u dc udec u c d cou d ¢
I b Il IIb 111
J. G. Korner and M. Kramer, Z. Phys. C 55, 659 (1992)
M M
M/ p y
. / /
7 4 /
/
s B B, B . >
Ei B‘F i m F B'- B . B

By RS BUELEES

H. Y. Cheng and B. Tseng, Phys. Rev. D 46, 1042 (1992)



B;—B,+P ptifsirsn

M(B;—B;+P)=iu;( A +Bysu;

where 4 and B are the s- and p-wave decay amplitudes.
& the low-lying B,(37),B;(+7) and B;(+") poles

)
A=3 85,8, pbni  bra8s pp B=— 88,8, Pani N 8B B,P
B, m;+m, my+m, 3 | mi—m, my—m,
&s,B WL bf,,*gﬂ +B.P 88,8 9% 97,*&B ,B.P
. 2 n + n _ E " + "
B:{]/l_} m!'_mﬂﬁ m-f_mnt B:{l.{2+} ml'_mn* mf_mn*

where a;;, a4, and b, are the baryon-baryon matrix (B; lﬂ“"BJ y=w;(a;+byysu;

elements defined by (B*(L)HY|B;) =ib.e du;

(B,-.('i—.’- )‘ﬂl’p‘?'BJ ) =a,..jﬂ'.‘}'suj 5

H. Y. Cheng and B. Tseng, Phys. Rev. D 46, 1042 (1992)



As for the decay B, —B T V, its general amplitude is
of the form

M(Bi _’Bf+ V)=iﬂf(pf)€.“( A 1}’“‘}'54' Azp]“75+Bl}’” ’l'szfu)Uj(pi)

The vector part_of the BBV coupling constant leads to

88,8 , vb,x, b, *88 B,V

4 == X * ’

Brapy | MM, My m,»
, neglect the tensor BBV coupling

&8, B, Vi N 98B, BV

B=—3
1 —
B m;—m, me—m,

A,=B,=0,

H. Y. Cheng and B. Tseng, Phys. Rev. D 46, 1042 (1992)



AR FE B AR5

A7 —Z=°r". This decay does not receive factorizable
contributions and hence provides a measure of the non-
spectator diagrams. The pole amplitudes are

b
ole— _ 8305+ ,+ Sl i bzozctogz:o,\:,+ _2
= 2 Po——— - 3 =2.44X10"%h ,
b el § V. Ay ki $%%1,2) mz°—mz:°
o 8305 +pt@ztar 930308305+ ,+
mA:.—mz+ mzo_ng = FCGS C
Al —ApT JERTALIES
¢ P 1)
a
APe=— 3 Ex+aptbareay > bpzroBarzro,* Bl =— Bstapt93*a}l | 9a308Ar30p*
s*+ mA:’—mz"* 2:0 m,\—mz:o mA:—mz. m, ng

H. Y. Cheng and B. Tseng, Phys. Rev. D 46, 1042 (1992)



TABLE I. Numerical values of the predicted s- and p-wave amplitudes of A/

» B + P decays in units of Gpcos’0 X 10 * GeV?,

The theoretical and experimental branching ratios (in percent) and the predicted @ asymmetry parameter are given in the last three

columns. The lifetime of the ghs

ad baryon A is taken to be 1.

=’ s (Ref. [25)). ) -

_Rcactﬁion 7 Y G ___A 108 B foc B a (BiR%hmn_ ER)“N
A} —pK 5.73 1.82 14.33 17.56 —0.49 12 2.1+0.6
Al = A" 5.40 —3.45 18.09 13.22 0.96 0.87 0.8+0.3
At =30 0 2.44 0 .6 14.63 0.83 0.72 0.80+0.35
Al —-277° 0 —244 0 —14.6: —14.63 0.83 072

TABLE II. Sameas<Table I except for A — B + V decays. Tireupper (lower) entry is for B=0( 3 ).
Reaction " Al Aok B e B Byek a (BR)heory

A:—»Ap+ —8.64 —0.71 0 —13.33 0 2.99 0 —0.19 2.6
—8.64 —0.71 0 —13.33 0.40 2.99 0 —0.19 2.3

current algebra.

B(A] »2%%")=1.7% , a=-—0.49,

H. Y. Cheng and B. Tseng, Phys. Rev. D 46, 1042 (1992).
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H. Y. Cheng, X. W. Kang, and F. Xu, Phys. Rev. D 97,
074028 (2018).

baryon poles, respectively. It is known that the pole model is reduced to current algebra in the
- e great advantage of current algebra is that the evaluation of

resonances which are not well understood in the quark model. Nevertheless, the use of the pole
model is very general and is not limited to the soft meson limit and to the pseudoscalar-meson
final state. For example, current algebra is not applicable to the decays B. — B + V. However,

knowledge of the negative-parity baryon resonances. The empirie fact that current algebra seems
to work reasonably well for A} — B + P is a bit surprising and annoying since the pseudoscalar
meson produced in A} decays is generally far from being soft. We plan to examine this important
1ssue and the pole model In a separate work.

Wk pole model® 52, AP 17 i A K IMELE AR IR S B a5 228, 1M
7 S HEFEAAAR
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FATVREVORSH A EFHMEZEE TREFAEMA TR 740 T8
the direct transition of A, — Xx
the portal A, = Ap = Zx

2%(p3)

e Oy
pH(p)

7 (p1)

BB BN, — N7 > 8 3%, S50 1 _F R /N 1-6%
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The total amplitude of the practical transition A, — Zrx

M = MPR a4 MFSI’
= iU5[APR ~ BPRys|U,, + iU5[A™ = B U,
= iUg[A - Bys|U,,.

ggﬁ THNEEFE(IApole modeitEMER, RSHEHEERAEELT
—TF

l dp, dp,
MFSI % 45 - . DIR A = A —
a (271)3251 (2”) 2E2( m)*8(p — p1 — p2) MPR[A, pIM[Ap — Zn]

The relevant effective interactions are

Lasz = GAzaWsYsWAT, C. W. Shen, F. K. Guo, J. J. Xie, and B. S. Zou, Nucl. Phys.
— 9,7t 720 ) A954, 393 (2016).

-

L‘,rmr : .'//»,m'()u” Tp
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IFES M B2 N ESE

A2 — m?
F(g?, m3) = '—f.
(C] P) /\]2 e
TABLE IV. A™! and B™! in M (in units of GV V4%
1072 GeV?).
Al AFSI
0.8 GeV -3.26 (-3.12) 2.75 (2.63)
1.0 GeV —4.68 (—4.48) 5.17 4.95)
Reaction A |t 2] a
A -3 0 2.44 2.44 0.83
A >3 q° 0 —2.44 —2.44 0.83

14



TABLE V. Theoretical total results of A, — X%z where A and

B are in units of GgV Vs x 1072 GeV? and I is in units of
107'% GeV.

Al A B (04 I

0.8 GeV —-1.02 (—0.88) 17.38 (17.26) —0.29 (—0.25) 2.95 (2.89)
1.0 GeV —-2.44 (—2.24) 19.80 (19.58) —0.64 (—0.60) 4.24 (4.07)

SEIG 0 T B ) HCME A2 4.08 X 1014GeV

Parameters Al — pKY Ant Zta0 et

i 0.18+ 043 £0.14 -0.80£0.11£0.02 —0.57 £0.10 £ 0.07 -0.73 £0.17 £ 0.07

BESIII Collaboration PHYS. REV. D 100, 072004 (2019)

15



1R EMFA, = I 00N -
>O0mtay P SAALE ST, WIS
H BATLRR A £ 57

2. RGN He EMey R T IAGEL
= VA ) B A a9 DL Sk AERE

16



17



