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A possible new resonance at Belle
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A new resonance”
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A new resonance from Seongbae’s analysis
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Peak Position is at around 1663 with width ~ 10 MeV (narrower)
A(1670): 25-50 MeV
S(1660): 40-200 MeV
S(1670): 40-80 MeV
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M(n)+M(A\) = 1663.545
Very close to 1663

Not in PDG!



Related Papers

One experiment: Crystal ball experiment (K-p—n/A) (PRC64.055205)
— evidence for a narrow resonance around px= 734 MeV/c (v/s = 1669MeV)

Two independent Theory group:
Kamano et al. [PRC90.065204, PRC92.025205]
—Jr=3/2+(P03), M=1671+2-8 MeV, =10+22-4 MeV

Liu & Xie [PRC85.038201, Eur.Phys.J. A51 (2015) 10, 130]
—Jr=3/2-(D03), M=1668.5+0.5 MeV, '=1.5+0.5 MeV



Differential cross section

Crystal ball
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FIG. 3. The best-fitting results for differential cross sections. The solid lines represent the results by considering only A(1670) and
background contributions, while the dashed lines represent the results by including also a narrow Dy3 resonance.



lotal cross section
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FIG. 2. K~ p — nA total cross sections compared with the data
[1]. Results have been obtained from the best x? fit. The solid line
represents the full results, while the contribution from A(1670), ¢-
channel, and u-channel diagrams are shown by the dotted, dashed,
and dot-dot-dashed lines, respectively. The dot-dashed line represents
the best results for the total cross sections after including the Dy state.



Key measurements

« PeakO| MZ2 X5 =2i2lot7| #6106 J=3/25 =22
(Angular Distribution == S3h)

o K-p—nN\ &AM J=3/2 BEHAET} Differential cross
section0|A] narrowstA EQC D2
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Spin Measurements

. Aet—=J=1/2, =J=0, A(1663)—=J=(?)

. Nt NA(1663) + i+ Decay Mode MM Ac+2| C.M. frame
Ol A(1663)2| ZHIH Hets z S22 F2M |, =0 O
=0 kM A(1663)2] 1J.1=1/2 2 Polarized.

- N\(1663)2| Polarization2 €™, decay particle2|
angular distribution2 2 £E| A(1663)2| AEIS AH

- A(1663)— (n/\, Kp)

nA, Kp ;g 25 J=(?)~J=0+J=1/2 X<



Spin Measurements

1. A(1663) J=1/2, 1J=1/2 & @, J=1/2—J=0+J=1/2
L=0 (S-wave) 510i| 2F=| 11 Angular Distribution— Flat

2. N(1663) J=3/2, |J1=1/2 & I}, J=1/3—J=0+J=1/2
L=1 (P-wave)

J=1/2 2 1/=1/2, -1/2: m=AJ.=0,1 (weight by C-G coefficient)
2 S | , ,
W0, p) lewlZ +§|YM|Z < 3cos® 0 + 1
L=2 (D-wave)
1=1/2 > 1/=%+1/2: m=AJ =0,1
2 3
W0, p) g|Y20|2 +§|Y21|2 x 3cos* 6 + 1

Angular Ditsribution — U shape distribution (though
P and D waves can not be distinquished



