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Introduction
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O Ground bottom baryons

O Excited bottom baryons
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® All the ground bottom baryons are well established in experiments except the
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Introduction
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Theoretical works:

Hadronic molecular models:

® W.H.Liang and E.Oset,Phys. Rev. D 101 (2020) no.5, 054033;

® Y.Huang, C.j.Xiao, L.S.Geng and J.He,Phys. Rev. D 99 (2019) no.1, 014008 etc

The quark pair creation model::

® B.Chen, K.W.Wei, X.Liu and A.Zhang,Phys. Rev. D 98 (2018) no.3, 031502;

® B.Chen and X.Liu,Phys. Rev. D 98 (2018) no.7, 074032 etc.

The chiral perturbation theory:

® ] X.Lu, Y.Zhou, H.X.Chen, J.J.Xie and L.S.Geng,Phys. Rev. D 92 (2015) no.1, 014036;

® H.Y.Cheng and C.K.Chua,Phys. Rev. D 75 (2007), 014006 etc.

QCD sum rules:

® (.Mao, H.X.Chen, W.Chen, A.Hosaka, X.Liu and S.L.Zhu,Phys. Rev. D 92 (2015) no.11, 114007,
® H.X.Chen, Q.Mao, W.Chen, A.Hosaka, X.Liu and S.L.Zhu,Phys. Rev. D 95 (2017) no.9, 094008 etc.
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Internal structure of bottom baryons
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>

Heavy baryon( — — ):

A-excitation and p-excitation
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Internal structure of bottom baryons
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>

Heavy baryon( — — ):

A-excitation and p-excitation
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Internal structure of bottom baryons
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> color—>  antisymmetric

, symmetric 2
> orbital— arslltisymmetric
Q
> spin—s = syr_nmetric _ —
0 antisymmetric A
(
> symmetric
SU(3) flavor— — antisymmetric A-excitation and p-excitation
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Internal structure of bottom baryons

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

The Pauli principle can be directly applied to the two light quarks:

> color—  antisymmetric 7
: symmetric
> orbital— antisymmetric
oo = symmetric — Totally Antisymmetric
°Pin ~ 0 antisymmetric
symmetric
» SU(3) flavor— — yn _
antisymmetric  _

We denote these multiplets as [ , » (/)]
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Internal structure of bottom baryons
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[S-wave bottom baryons |

> color—>  antisymmetric n
» orbital— = symmetric
> coin_s = _ Symmetric — Totally Antisymmetric
>Pin ~ 0 antisymmetric
symmetric
» SU(3) flavor— — y. i
antisymmetric
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Internal structure of bottom baryons
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[S-wave bottom baryons |

> color—  antisymmetric q,
» orbital— = symmetric /Q\
> pin—s = symmetric U , i
>Pin - Oantis;:lnmet ic
symmetrjc
» SU(3) flavor— — y. i
antlsym etric
=0(A), B ( ) = . - - [_ 1010]
—  1,=0
l)l=0 < +  +
=1(S)r ( ) = . :(_ y ) [ 11;1]
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Internal structure of bottom baryons
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[S-wave bottom baryons |

> color—  antisymmetric

()
» orbital— = symmetric
, __ symmetric
> spin— = 4 antisylnmetric
syrhmetilic )
» SU(3) flavor— — y. i -
antisymmetric
=0(A), B ( ) = . - - [_ 1010]
— p=0
l3=0 < +  +
=1(S)r ( ) = . :(_ ’ ) [ 11;1]

School of Physics. Southeast Universit



Internal structure of bottom baryons
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P-wave bottom baryons |

lp + ll=1

> color—  antisymmetric

Q
, symmetric
> orbital— o htisymmetric
Q
, __ symmetric .
> sPin— = 4 antisymmetric A /
2
symmetric
> SU(3) flavor— — antisymmetric A-excitation and p-excitation
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Internal structure of bottom baryons
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P-wave bottom baryons |

lp + ll=1

> color—  antisymmetric

> orbital— >y Smtnc

an petric
— Totally Antisymmetric
> smin—s = sxmmetrlt
P ~ 0Oa tiWr?m stric
» SU(3) flavor— —isimme ric .
antisymimetric
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Internal structure of bottom baryons
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[P-Wave bottom ba ryons] 8 multiplets, 35 baryons, , e.g., 7 baryons
= () = .- ) .- [ 1,0l

lp=0(A) - R -
=1 — = (-) (-) (-) [ ,0,1,A]

,-) T ,-) ,-) [ LA

C,-)  .-) ,-) [ 217

(
= () = ,-) Tu-,-) Q ,-)I6,1,0p]
1,=1(5) . .
L=0 _ 7 = ) ) [ ,01,0]
= T )Y = ,-) .-) [ ,1,1,p]
= (_ - ) (_ - ) [_ '2'1'p]

A-excitation and p-excitation (I,+I;=1)
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Currents for P-wave bottom baryons of the flavor
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Currents for P-wave bottom baryons of the flavor
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Our QCD sum rule studies

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

1903.10369 Decays of P-wave bottom baryons (6 , partly)

1909.13575 Decays of P-wave bottom baryons (3 and 6 , partly)

2003.07488 Masses/Decays of P-wave bottom baryons (6 , fully)

2205.07224 Masses/Decays of P-wave charmed/bottom baryons (3 , partly)

2311.18380 Masses/Decays of P-wave bottom baryons (3 , fully)
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QCD sum rule
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SVZ sum rule
QCD AND RESONANCE PHYSICS. THEORETICAL FOUNDATIONS

M. A. SHIFMAN, A.1. VAINSHTEIN * and V.I. ZAKHAROV
Institute of Theoretical and Experimental Physics, Moscow, 117259, USSR

Received 24 July 1978

A systematic study is made of the non-perturbative effects in quantum chromodyna-
mics. The basic object is the two-point functions of various currents. At large Euclidean
momenta g the non-perturbative contributions induce a series in (uzg‘qz) where u is some
typical hadronic mass. The terms of this series are shown to be of two distinct types. The
first few of them are connected with vacuum fluctuations of large size, and can be con-
ststently accounted for within the Wilson operator expansion. On the other hand, in
high orders small-size fluctuations show up and the high-order terms do not reduce
(generally speaking) to the vacuum-to-vacuum matrix elements of local operators. This
signals the breakdown of the operator expansion. The corresponding critical dimension
is found. We propose a Borel improvement of the power series. On one hand, it makes
the two-point functions less sensitive to high-order terms, and on the other hand, it
transforms the standard dispersion representation into a certain integral representation
with exponential weight functions. As a result we obtain a set of the sum rules for the
observable spectral densities which correlate the resonance properties to a few vacuum-
to-vacuum matrix elements. As the last bid to specify the sum rules we estimate the
matrix elements involved and elaborate several techniques for this purpose.
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QCD sum rule
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Light-cone sum rule

RADIATIVE DECAY X7 — py IN QUANTUM CHROMODYNAMICS

I.I. BALITSKY. V.M. BRAUN and A.V. KOLESNICHENKO

Leningrad Nuclear Physics Institute, Gatching, Leningrad 188350, USSR

Received 4 January 1988

We develop some new techniques extending the standard QCD sum-rules approach to hadron
propertics in alternating external fields. The string operator expansion in singularities near the
light cone is used as a suitable alternative to the Wilson expansion in local operators. The
response of soft vacuum guarks to external electromagnetic fields is characterized by photon wavc
functions which are studied in detail using the (approximate) conformal invariance of the theory.
Sum rules are constructed, relating the amplitudes for the decay X" — py to properties of the
QCD wvacuum in alternating magnetic fields. The resulting branching ratio and the azimuthal
asymmetry turn out to be in agreement with the experimental data,

School of Physics. Southeast Universit 18/38



QCD sum rule
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e SVZ sum rule

I1,. @) =i]d*xe"*(0|T{J,(x).J,(0)}|0)

Light-cone sum rule (LCSR)

[1,. @ =i]d*xe™ (B|T{J,(x).J,(0)}|0)

[ Basic calculation procedure: ]

» Correlation function
» Operator product expansion(OPE)
» Hadronic Expression

» Quark-Hadron duality
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1.Correlation function

I (0, ') = [ dhoe® 0Ly )10, (010 (@)

= 1+¢E*G

Where

At the hadronic level, the function o has the following pole term from the double

% 1-

dispersion relation:

=0
"N Splz 175 .
Gl -1ogoy (W) = Gzg(g -1z X (Azoj1-; — w')(Azro —w) M
Syl | ~
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[Operator product expansion(OPE) ]
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2.M. A. Ivanoy, etal., Phys. Rev. D 60, 094002(1999).
The radiative decay width can be calculated by

1 q
L(Xp = Yoy) = 57 + 1 Sﬂlfl}?{ Z IM(Xy = Yiy)I?,
b

spins
The relevant transition amplitudes[2]:
4 )
_ 1 .
M(Xp(1/27) = Yp(1/27)7) = 79%ele" v a4 — v g TrsYie

M(X(1/27) = Yo(3/27)y) = gXb[g"v - ¢ — vH "]V €],
M(Xy(3/27) = Yp(1/27)y) = g X} [g" v - ¢ — v#q"|Yoe, ,

_ 1 o x
M(X,(3/27) = Yu(3/27)) = ﬁng?[g“”’U - — U [N Yoats, ;

M(X(5/27) = Yu(3/2F)y) = ¢ X% [9" v - ¢ — v*q"|Yiac), ,

0( 5(1/27) - ;) = 0.0525550 Gev ™
(Z2(1/27) - =0y) = 12483 keV



TABLE II: Radiative decay widths of the P-wave bottom baryons A belonging to the SU(3) flavor 3 ¢ representation, calculated
using the light-cone sum rule method within the framework of heavy quark effective theory. The total radiative decay widths
(T.R.W.) are listed in the seventh column.

; Barvon Mass Difference Coupling constants | Decay width T.HW.
Multiplets Decay channels
(57) (GeV) (MeV) (GeV~1) (keV) (keV)
0 it =] +0.57 427040
Br,0,1,0] | Ay(17) | 59250717 - As(37) = a0 L19% s30 45017400
s Uy Ly i hedA g _ y M — 410
° A(L7) = Ty 1.501 304 28019520
AS(LT) = ALy 012192 34488
2 ! ¥ -]}, 5 —
As(37) | 5921013 A7) = 2y piip iR 0107510 34173
> A(ET) = =% 0.05770 03 0.32%3 33
BroL L R T T £
Total: 15 dec annels., ;. il | s :
Ay Ehanngl o AY(2T) = 50y 0.070+0.028 0607280 | g5+
AR(3T) = %y 0.0805:055 0.2415:38
Ab(ET) 5 93 +0.13 AS(37) = Zpy 0.6974 35 735°% 7+560
33 s(3 99 g1 _ S ; it
3r.2,1,p 2 9ild 17+ 7 AY(37) = ;% gi2srl s 3.87% '
Ay(37) | 5935513 M(37) = % 0.23%5 1o 1%y 1
== 5 gl-l—U.l'? IH'LE %_) =3 EE’}. 190_‘4&%? 3404_6%2[&: 45U+gﬁuu
i Ao(5 ) Al g3 A1) = 550 l.lD"'g"g‘; 1158 34§§ - 420
[8r,1,0,A] 442 2 _ ~0. -
A {3 —} 5.9172:17 AE{% )4 EE"}' 11[}—3313 210—'——33?3 99(+3700
bl 35 Al g Ee, _ R 5
: o AY(ET) - 250y 0:55%020 by .
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TABLE III: Radiative decay widths of the P-wave bottom baryons Zp belonging to the SU(3) flavor 37 representation.

Baryon Mass Difference Coupling constants | Decay width | T.R.W.
Doublets Decay channels .
(35) (GeV) (MeV) (GeV 1) (keV) (keV)
=0 0 0.38 390
-’—'-b'[% =t 1-D”J—ru.3u 44“J—r44u 12001000
—0;1— =0 +0.41 rroyy+640 —1200
_ =5 = 1.10 20
Brotd | ) | sl08% | - [ )2E L
E, (3 )25 0.10Z4 52 4.47,0 19.g+ 84
S — e _ . 124
E(37) =5 ). 1200 8.61%%
Z6(37) Sy 0.13%556 {1128
S o=y | 0a0%e | astyr | sty
—071- =0 +0.020 +8.1
Sply V=B 0.0527 1.2
Total: 30 decpeahannelsosts i _i( z _} = o —2
=b (E )=+ By 0.20%4 05 97 %)
i - 0.00: +0.0 200
=, (7)== 0.004+9:003 gioELEn o8 o
S — 1.002 0.08
[EF 1.1 p] - 43 s (% ) Es - =T DDUSi—HUUZ [}.Ultg_u]
| =537 ) By 0.1815 57 851755
E(37) = By 0.0640.026 G iy BRI
=0y3— =0 +0.030 +4.89
% kil E (3T ) By 3.2gt0-1 99(+420
Sb\3 Sp Y 450,10 —210
5 E7) =57y | 0.00679:5%2 L5 2207510
5 @) o5y | ooorsse | o7t

School of Physics. Southeast Universit 25/38



5o - NB(Zp, Z)Y

TABLE IV: Radiative decay widths of the P-wave bottom baryons ¥; belonging to the SU(3) flavor 6 representation.

2 Baryon Mass Difference Coupling constants | Decay width T.R.W.
Multiplets Decay channels
e le eV (& (=AY
FF GeV MeV GeV~! keV keV
EE(% ") = Ry ﬂ_gﬂfg:ig 621_123 180300
— . e — 180
ZH(E7) = 2% 0.2519:16 1201350
SHLT) = Sy 0.871 380 96012520
[6£,0,1,A] | 5,(17) | 6.05+0.11 - : {2_ ) = %7 0 i 350019600
TH(37) o Ity 1.078-15 250073300
STy | 043t = 1 -
— = @1 — 720
o) e Ey ;501028 49011350
Z0(37) = Thy 0.0405013 24755 5 7+0.0
- . . ; 3.6 3.7
Total: 39 decay chgnnels (3 ) = 5% 002470010 13495
SN I T, y 0167098 1gteh
Sp(17) | 6.06+0.13 :{S_J ”: ;gzjm ;ji gotie
2y (E ) = E Ty 0.0947 5 534 20750
%G5y | 0os2rys i -
- , —14
2 (3T) =% 0.0471 3515 491143
[6}-‘|1’,1,)ﬁ] ﬁ:‘:s b {2 _} EJ '-:rl D.U].‘E ‘4.9
So(37) = Sy 0.02915 013 1.gtd 5 g+5:8
03— e ; e_2.2
B2y B0y 1 g 062 2
HEETY -3 i 15008 Uk
S5 (37) 5ty 0.147563 13733
So(ET) 4 ey 0.05815-028 g4ti3? g g+22.8
- &9

55 (§7) = 5

~rH0.031
Ga[} i ﬂ -0.025

5.4
+9.5
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TABLE V: Radiative decay widths of the P-wave bottom baryons =; belonging to the SU(3) flavor 6 representation.

) Baryvon Mass Difference Coupling constants | Decay width | T.R.W.
Multiplets Decay channels
(%) (GeV) (MeV) (GeV ™) (keV) (keV)
=01 =il +0.18 410
=1 f% ) =>Epy 0.3275 15 1807 5q rg(*1300
—t0 1= —s0) +0.21 £930 e aell
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= - —%— L1010 a —28
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S, G ) =Sy | 00835505 6.9%6%"
:LU{% 7)) = Bpy D-mi_g'.]lg lgﬁg 97+
=i 3= =0 _ +0.074 +28.7 —a7
—i 15— S (3 )5 0.08874 37 8475
:'EJ(% »} 623 :I: 015 .-:(_{ﬁ_) L = ’T 0 14+ﬂ.23 4ﬁ+25ﬁ
67,2,1, A 1145 Ed B ' ;giz ;;65 Vi
(g )8 0.1475 15 2175,
=5~ =] +0.053 11 +38 11 +38
s : Bty 15T 0.059 2 035 11754 1175,
:E’(% ) 6.24 +0.14 —=t— (5= P +0.084 opt02 492
Bz 1 2E 0.089% 4 454 26,4 26154
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TABLE VI: Radiative decay widths of the P-wave bottom baryons €2, belonging to the SU(3) flavor 67 representation.

) Baryon Mass Difference Coupling Constants | Decay width | T.R.W.
Multiplets Decay channels
ae le eV o e 5
(i7" (GeV) (MeV) (GevV™) (keV) (keV)
QG (37 =9 0.2043:38 3801360
66,0,1,A] | 2(27) | 634011 ' {9_) a S | 850+
Q (7)) =7y 0.177515 47071500
P T ¢ 0.03gt201€ 1
2(17) | 6342011 ,_E’(f_.) ' e oo | amy
65,1,1,] 6492 QG )% 0.022Z5 414 [ =
Y Qo) e 0.027+0-011 6.9+10:0
o(37) | 6.34%0.09 b (;_) b o ) 19t17
Total: 13 decay channels Q&) -0y Qpsgtoes 4,8+7s
: Q-(E27) o Q0 g.1g3052 171%
0(27) | 6.3520.13 _”(j_} 8! o 'HLJQ 21+62
' Q(37) | 6.36£0.12 QGET) =0y 001570018 pgatiaE | gagrids
O (Li7) =9 BF. ware s 60153
Qp(27) | 632011 : (2_} & i ki ot
6r.1,0.7 L QGG )=y 0.057100%% 10775
/LU p
. Q2 )=~ (R o gytaes
O(27) | 6.32+0.11 - (F__J il “oe -0 igte
O (ET) =0y 0.01013% 86708
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Decay properties
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O Ground bottom baryons

O Excited bottom baryons

l l | L

1975 1976 1981 1983 1985 1993 1995 1998 1999 2001 2005 2006 2007 2008 2012 2013 2014 2017 2018 2019 2020 2021 2022 2023

<«

® (5912,5920): (- ,-) ., . 1]

( 0(1/27) - £ ) =136 keV ( 2(3727) = 2 ) =65%L keV
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Decay properties

O Ground bottom baryons

O Excited bottom baryons

— A el

1975 1976 1981 1983 1985 1993 1995 1998 1999 2001 2005 2006 2007 2008 2012 2013 2014 2017 2018 2019 2021 2022 2023
® (5912; 5920) , ( A ) [ T ]'
® (6097)/ (6227): (-)/ (-) [ . . ]

-«

( £@3/27) - ¢ ) =120"190 kev (25 (3/27) - = ) = 46350 keV
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Decay properties

O Ground bottom baryons

O Excited bottom baryons

| l ; L]

1975 1976 1981 1983 1985 1993 1995 1998 1999 2001 2005 2006 2007 2008 2012 2013 2014 2017 2018 2019 2020 2021 2022 2023

<

® (5912,5920): (- ,-) ., . .1
® (6097)/ (6227): (- )/ (-) [, ]
® (6316): - /-) [ ., ]
(Qp(1/727) - Qp ) = 60+ keV (Qp(3727) - Qp ) =9.172%0 kev
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Decay properties

O Ground bottom baryons

O Excited bottom baryons

<

|1

1975 1976 1981 1983 1985 1993 1995 1998 1999 2001 2005 2006 2007 2008 2012 2013 2014 2017 2018 2019 2020 2021 2022 2023

| | ; | 1 

® (5912,5920): (- ,-) ., .1

® (6097)/ (6227): (- ) (-) [, ]

® (6316): -/7-) [ 1]

®  (6330,6340): (- =) [ .., ]
(Qp(1/727) - Qp ) = 12721 keV (Q(3727) - Qp ) =6.97102 keV
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Decay properties

O Ground bottom baryons

O Excited bottom baryons

<

|1

1975 1976 1981 1983 1985 1993 1995 1998 1999 2001 2005 2006 2007 2008 2012 2013 2014 2017 2018 2019 2020 2021 2022 2023

| | ; | 1 

e (5912, 5920): (- ,-) . . ]

® (6097)/ (6227): (- )/ (-) [ .. ]

® (6316): - /-) [, ]

® (6330,6340): (- ,-) [ ., ]

® (6350): (-) [
( (/- )= .°* ((/7)- )= ¢
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Decay properties
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O Ground bottom baryons

O Excited bottom baryons

<«

| l . L

1975 1976 1981 1983 1985 1993 1995 1998 1999 2001 2005 2006 2007 2008 2012 2013 2014 2017 2018 2019 2020 2021 2022 2023

e  (5912,5920): (- ,-) .., 1

® (6097)/ (6227): (- )/ (-) [ ]

® (6316): - /) [ .., ]

® (6330,6340): (- -) [ . .

® (6350): (-) [ ... ]

* (. ) (.7) .. ]
(ZR(1/27) - 2D ) = 4178 keV (Z0(3727) - =0 ) = 85180 kev

School of Physics. Southeast Universit 34/38



Decay properties

School of Physics. Southeast Universit 35/38

TABLE WII: Mass spectra and decay properties of the P-wave bottom barvons A and =)' that are possible to be observed in
I:]_.u_-'u- 1'an:liatl1fi: decay processes, We use tEe Al and =) as examples, and the four SU{3) flavor 35 bottom barvon multiplets,
[BF, 1,04 [3r,.0,1, 0], [BF, 1,1, p], and [3F, 2,1, p], are investigated here,

Baryon Mass Splittin
B | EMultiplet 2 » 5 Partial Decay Width Total width | Candidate
! {37 (GeV) | (MeV)
' : T{As{17) = Dow — Agmr)=213 keV
Ag{l™) | 5e2tng oz .]1 yis : na - cu 3675 keV | Au(5912)" [8]
@r,1,1,4 7e3 D(AD(3 ) — Aly) = 3425 eV
S B | -
| . TiA(27) = Eim — Apmmi=511) keV
Au(27) | Beztp i ' hiiu } B ¥ . e A 70740 ke | Ay (502000 (8]
As | T(AD(27) — ADy) =651 keV
| 2=y | 5 gat0 i3 C{A(F7) = Zimr )=0.0275 5 MeV 120 provs
gt ‘ﬂlh{ﬁ ) | 993203s Gp3— i By . 0.0 5 MeV -
| Br.2,1,p] 177 CiAR(F ) = Epy )=T31"7 keV
| An(E7) | 583TLE F{AZ(E ™) = B3y =118 eV 1154 ke -
TiEs(l7) = Siw) =3.7128 MeV .
| (17 | 60850 : .,Hr:f lJ_ E'_n] fﬂ i 37158 MeV Eu(6087)" [15]
| i F(SR(17) = Shy)=4177] keV
| Br.1,1,9] ' C(Z(27) = Epwr) =6407" 70 keV
| Su(27) | 6101008 [(E6(37) = Ejm) =273 keV TI0TIE keV [E,(6095)" [15]
|

14+ 7

Su(37) | 6107530
25(37) | 6111518

(=3 ) = Sfy)=851"00 keV
TEd ) S S = Lo My
L(Z(17) = Eim) = 05°% keV
[(Eu(27) = Epw) = 37013550 keV

[(ZR(37) — Si'y) = 10750 keV

1.5712% pMav

T(Z(E7) =+ Sy} = 1.05] ] MeV
C(Es(37) = Eim) = 01V keV

F(Ea(37) = Eim) = 0F'] keV

LEs | =25a)dy Gkl .,

1.0TT4 MeV




Decay properties

TABLE VIII: Mass spectra and decay properties of the P-wave bottom barvons X, =), and €2, that are possible to be observed

in their radiative decay processes. We use the ¥}

-+ -—l'

r'—'t.1

multiplets, [6¢,1,0,p], [6£.0,1, A, [67,1,1, A, and [6F,2, 1, A], are investigated here.

and £, as examples, and the four SU(3) flavor 6F bottom baryon

B |ty Doy Mas | Splitting Partial Decay Width Total width | Candidate
(") (GeV) (MeV)
D(Zp(37) = Zpm) = 145]] MeV
1= “ — +144 1 vr .
Sh(17) | 6.06 £0.13 F(E"(E 2 b 1473] MeV "
F{EFJ _3’ -I"hhlﬂ = ﬂﬂihT?T} = BT kt-"i'r
+71— +5
65, 1,1, G148 Iz, |f ) = TiTy) =205 keV
[(Zs(27) = Tin) = 40755 MeV
. D{Es(2 e ) = 5507740 keV
Eh(%_] 6.07 £0.07 ( tg[_g Y 360 KE 4.8759 MeV
D{Es(5 ) —= Asp = Aemrmr) = 230 keV
{E+{3 T) = Dity) = 21158 keV
h P(S5(37) = Apm ) = 49755 MeV
[(Zh(27) = Zpmr) = 16737 MeV
Zo(3 )| 611 £0.16 [(Se(37) = Spm) = 2505500 keV | 51235 MeV | Sy(6097)F [10]
Ly = r
66.2,1,)] [(Zs(27) = Zup = Temw) = 0,14 kel
I i ) N o |22, L e e n ) mtiS ey L L ]
: N(Es(27) = Awr) = 2173 MeV
INpIYE Yir) = 11708 MeV .
: £(37) 6124015 (B3 )= Zim) = LLga MeV | i oy
| T(Zs(37) = £F) = 3601710 keV
: D(Z(27) = Epty) = 581180 keV
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Decay properties

T(EL(17) = Spm) =4.5155 MeV
ek S — = R + 180 r .
=447y 621011 F(*—-h':f J = Egr) —IbU_mt] kel 47780 MoV i
T(EL(17) = Sup — Sprm) =43 keV -
T(E,(37) = B v) =1813 keV
6r,1,1,A] g T(Es(27) - Eim) =1.4743 MeV
T(EL(37) - Ehm) =34013500 keV
Ep(27)(6.22+0.11 T(S5(27) - Spp — Sprm) =78 keV | 1811} MeV
I'(E(27) — Epp — Epmr) =0.006 keV
T(E(27) = 27 7) =10.07'57 keV
Pl{._.b{g_} — Spm)=19778 MeV
= M= } — A K) =7.417110 MeV
= L + L 10H} T
Ei(3 ) |6:23£0.15 FiElg - b _?gﬂ-l“{;j}” ke 27134 MeV | S4(6227) [11]
C(Zt(3 ) = Spw) =1307"5) keV
T'(Z(27) — Eip — Einw) =0.56 keV
i + 250
Il Gl I B SN PRI P R F(:b_E%J—’ J}."iﬁi—laz.ﬁ?*l’. |
| NZEu(3 ) — ._.b'lfj =8.11112 MeV |
i N(Eu(3 ) = ApK) =3.4155 MeV . .
™. + 240
. Ep(27)(6.24+£0.14 PESR(gT) S _170_;1;] S 12,3127 MeV I
I T'(Ze(2 ) = Ejm) =580755, keV ' .
. T(Z4(2 ) — Eip = SEpmr) =0.06 keV '
L - _— L] — L] — L — L — L — L — L — - — L] — L] I{-E;EE_J_I}EEI_F& =-} +92-i l\‘:r — L] — L — L — L — L — - J
17y 16.32 +0.11 =il — iy =600 keV GO0 eV
[6F,1,0,p] Biia ) Ftl 0% (3 ) — 51, 7)=60" ;;j‘ 22 10, (6316) [13]
0,(27)[6.32£0.11 T (27) = Q77) =910 keV | 917708 keV
e, 1,1, | Be0a ) [G34EQIL] o, T, (17) = 9, 7)=12%2 kev 12720 keV | $2,(6330) [13]
o iy L 02,(27)|6.34 £0.09 T (27) = Oy v) =6.97187 keV 69700 kev | 1,(6340) [13]
. (3™ SpK) =4.671 5 MeV o ~
Q,(27) | 6.35 4 0.13 ﬁ{;;_?(;_j_’_?;_} }_1;;;-.29 ke“f’ 46133 MeV | $2,(6350)~ [13]
o 22 G TOnE ) S K : 5T MoV
0,(27) | 6.36 £0.12 (5243 ) =2k ) = '5-1;34, N 2.5+35 MeV @
: D(R2; (37) = 07 y) =0.8313 8 keV
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Summary

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

® The radiative decays of flavor  P-wave baryons into ground-state
bottom baryons together with a photon

® The radiative decays of flavor  P-wave baryons into ground-state
bottom baryons together with a photon

® We propose to measure these electromagnetic transitions in the
future Belle-ll, BESIII, and LHCb experiments.

Thanks for your attention !
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