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What is it? Lambda or Sigma?
• If ?(1663) is the same particle observed by Crystal Ball experiment. 

?(1663)→ηΛ 
 
Assuming it is strong decay, (I,Iz) of ?(1663) is (0,0) thus ? = Λ 
(I,Iz) of η and Λ = (0,0)

• So the key to identify ?(1663) will be observing it from the ηΛ 
channel.

• Any other possibility? Yes, Pentaquark. 
This state wasn’t predicted by the quark model (excited states of 
three quark interaction)



Decaying into ηΛ  or Kp



Recent Theories
• 2001: Publication (Kp→ηΛ channel) from Crystal Ball Experiment. 

In conclusion, they did not exclude the possibility of a new state other than 
Λ(1670)1/2- .

• Liu & Xie: Interpreted Crystal Ball data with current available Λ resonances 
(effective Lagrangian model). 
Their results show existence of a new narrow resonance.

• Kamano et al: (Dynamical coupled-channels model) Analyzed all K-p 
reactions and determined partial-wave amplitudes 
They could reproduce all four-star resonances in PDG and found several 
new resonances. And in particular proposed a new narrow Jp=2/3+ Λ 
resonance that strongly couples to ηΛ channel.

• Publications from Theory Groups between 2011 - 2015



Analysis Progress

Lambda C from kpip invariant mass from exp 73.  
Need to optimize cuts

Still very beginning - Successfully ran Seongbae’s codes



Analysis Steps

1. Reproduce Seonbae’s Result (Lambdac, Kp 
channel) 
- Dalitz Plot, Kp invariant mass 

2. ηΛ invariant mass analysis from Lambdac decays 

3. Angular correlation analysis



Backups



A new resonance from Seongbae’s analysis

Decay Mode A new resonance?

~1663 MeV



Peak Position is at around 1663 with width ~ 10 MeV (narrower)
Λ(1670): 25-50 MeV
S(1660): 40-200 MeV
S(1670): 40-80 MeV

M(η)+M(Λ) ≈ 1663.545
Very close to 1663

Not in PDG!



Related Papers

One experiment: Crystal ball experiment (K-p→ηΛ) (PRC64.055205) 
→ evidence for a narrow resonance around pk = 734 MeV/c (√s = 1669MeV)

Two independent Theory group: 
Kamano et al. [PRC90.065204, PRC92.025205] 
→Jp=3/2+(P03), M=1671+2-8 MeV, Γ=10+22-4 MeV 
 
Liu & Xie [PRC85.038201, Eur.Phys.J. A51 (2015) 10, 130] 
→Jp=3/2-(D03), M=1668.5±0.5 MeV,  Γ=1.5±0.5 MeV



Differential cross section  
(Crystal ball)



Total cross section 
(Crystal ball)



Key measurements

• Peak이 새로운 것을 확인하기 위하여 J=3/2를 확인 
(Angular Distribution 분석을 통해) 

• K-p→ηΛ 실험에서 J=3/2 컴포넌트가 Differential cross 
section에서 narrow하게 보였으므로  
Resonance(1663)→ηΛ로 가는 채널도 확인해 보고 이 채
널의 Angular Distribution도 확인



Spin Measurements
• Λc+→J=1/2,  π→J=0, Λ(1663)→J=(?)

• Λc+→Λ(1663) + π+ Decay Mode 에서 Λc+의 C.M. frame
에서 Λ(1663)의 모멘텀 방향을 z 축으로 잡으면, Lz = 0 이 
되고 따라서 Λ(1663)의 |Jz|=1/2 로 Polarized.

• Λ(1663)의 Polarization을 알면, decay particle의 
angular distribution으로 부터 Λ(1663)의 스핀을 결정

• Λ(1663)→ (ηΛ, Kp)  
ηΛ, Kp 채널 모두 J=(?)→J=0+J=1/2 채널



Spin Measurements
1. Λ(1663) J=1/2, |Jz|=1/2 일 때, J=1/2→J=0+J=1/2  

L=0 (S-wave) 밖에 안되고 Angular Distribution→Flat

2. Λ(1663) J=3/2, |Jz|=1/2 일 때, J=1/3→J=0+J=1/2  
L=1 (P-wave) 
 
 
 
L=2 (D-wave) 
 
 
 
Angular Ditsribution → U shape distribution (though 
P and D waves can not be distinguished


