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Cross section of baryon pairs
ete” - BB
The Born cross section for the baryon pairs can be parametrized in terms of

electromagnetic form factors (EMFFs), which are important observables for
probing the inner structure of hadrons and for understanding the strong interaction.
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Cross section of Baryon pairs

Phys. Rev. D 97, 032013 (2018)
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Spin Polarization in ] /Y —» AA

ete” >y = J/Y - AA
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Missing excited baryons

Table 15.5: N and A states in the N=0,1,2 harmonic oscillator bands. L¥ denotes
angular momentum and parity, 5 the three-quark spin and ‘sym’'=ASM the
symmetry of the spatial wave function. Only dominant components indicated.
Assignments in the N=2 band are partly tentative.

Nsym LF § N(T=1/2) AT =3/2)
24 1t 12 1t 32t
2 M 2t 3/2 12t 3t 5/2t Jat
a M 2t 1/2 32t 5/t 3ot 5/2t
2 M ot 32 a/at
am ot 12 12t 1/2t
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28 2t am 12t 30t si2t  7fat
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28 2t 12 3/t 5/t
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28 ot 32 32t
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1M 17 3/2  1/20 32 /2~
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s ot 32 3/at

A(1232)

os ot 12 142t
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Table 15.6: Quark-model assignments for some of the known baryons in terms of
a flavor-spin SU(6) basis. Only the dominant representation is listed. Assignments
for several states, especially for the A(1810), A(2350), =(1820), and Z(2030), are
merely educated guesses. T recent suggestions for assignments and re-assignments
trom Ret. 37. For assignments of the charmed baryons, see the “Note on Charmed
Baryons” in the Particle Listings.

= (D, L{?J S Octet members Singlets
1/2% ()60 ) 1/2N(939) A(1116) X(1193) E(1318)
1/2+ (.)6,03') 1/2 N(1440) A(1600) X(1660) 5(169'[])Jr
1/2= (70,17) 1/2N(1535) A(1670) %(1620) Z(?) A(1405)
$(1560)F
3/2= (70,17) 1/2N(1520) A(1690) X(1670) =(1820) A(1520)
1/2= (70,17) 3/2N(1650) A(1800) E(1750) =(?)
2(1620) T
3/2= (70,17) 3/2N(1700) A(?) 2(19-].'[]']Jr =(7)
5/27 (70,17) 3/2N(1675) A(1830) X(1775) 5(195'[])Jr
1/2+ (TD,D;‘) 1/2N(1710) A(1810) X(1880) ZE(7) A(lSlD)T
3/2t (56,2;') 1/2N(1720) A(1890) X(7?) =(?)
5/2F (56,2;) 1/2N(1680) A(1820) X(1915) =(2030)
7/2= (70,33) 1/21N(2190) A(?) E(7) =(?) A(2100)
9/2= (70,33) 3/2N(2250) A(?) x(7) =(?)
9/2+ ()6-1 ) 1/2N(2220) A(2350) X(7) =(?)
Decuplet members
3/2t ()60 ) 3/2A(1232) £(1385) =(1530) Q(1672)
3/2+ (-)6,0;) 3/2 A(1600) 2[1690)1'5(?) Q(7?)
1/2= (70,17) 1/2A(1620) (1 )D)TE(?) Q(7)
3/27 (70,17) 1/2A(1700) X(?) =(?) Q(7)
5/2+ (56,23‘} 3/2 A(1905) X(?) =(?) Q(7)
7/2t (56,2;') 3/2 A(1950) £(2030) Z(7) Q(7) 7
11/2+ (56,41'} 3/2 A(2420) X(?) =(?) Q(7)




‘Parameters of baryons
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Parameters of baryons

Overall

Status as seen in —

Overall

Status as seen in

Particle Jr status NK AT Y Other channels Particle  J¥ status Ew AK K Z(1530)r Other channels
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Chengping Shen’s talk

A new A excited states ?

Dalitz plot: A - pK ™7™ pru117.011801
. * The peak position is 1663 MeV, near the An

TN threshold (1663.5 MeV)
* Width is ~10 MeV, significantly narrower than A,

X resonances in this region

— A(1670): 25-50 MeV

— ¥(1660): 40-200 MeV

—2(1670): 40-80 MeV

— A(1690): ~60 MeV

a5
A(1232) —

M (pK) (GeVirc*)

« 2independent groups claim there is a new narrow A"
resonance at this energy with J=3/2
E .. — Kamano et al. [PRC90.065204, PRC92.025205]
saoop 1 A(1670)2? 1P=3/2 (P,), M=1671+2-8 MeV, I =10+22-4 MeV
— Liu & Xie [PRC85.038201, PRC86.055202]
I 1P=3/2" (D,,), M=1668.5%0.5 MeV, [ =1.5%0.5 MeV
3 L * The reason is the same

W» — From K'p = A1 measurement near the threshold by Crystal
Ball collaboration at BNL [PRC64.055205]

— Especially the angular distribution & Model independent
« There is no state in quark models

— It must be an exotic

— udsss pentaquark??

o O (G | ERONS) (PP LOR
16 162 64 166 168 7 172
M(pK~) [GeV/c?]

What’s that?

* The peak position is ~1663 MeV, near the nA
threshold (1663.5 MeV)

« Width is ~10 MeV, significantly narrower than A"
resonances in this region

A(1670): 25-50 MeV
A(1690): ~60 MeV Jujun Xie’s talk

» Maybe due to interference with BG amplitude?

Bingsong Zou’s talk

new A*(1670)3/2~ with width of 1.5 MeV [ud]{ss} s
from K-p-> An Liu&Xie, PRC86(2012)055202

asf

Events / bin

M(pK) [GeVe/c?]

A(1670) 3/2- ?

25

12
M(K=*) [GeVvirch

Belle: At > p K- mt,PRL117(2016) 011801
May be checked by Bellell & BESIII on A * > Anmt

There is many explanations for this very narrow
peak. How to determine it? There is no PWA
result of AY —» pK~w*. What about other data
sets for studying this state? Such as ] /1,1 (3686)
data at BESIII. Which processes can study this
state directly?
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Discussion

* How can we understand the cross section measurements of
baryon pairs and the corresponding EMFFs? What about
other measurements of baryons pairs, such as the baryon
pairs with 3/2 spin?

« What can we do for the missing excited baryons?

 Determination of the parameters of baryons.
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