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  The	
  number	
  of	
  predicted	
  
states	
  is	
  much	
  larger	
  
than	
  observed	
  

	
  	
  	
  	
  	
  	
  	
  “missing	
  resonances”	
  	
  

N*	
  around	
  2.0	
  GeV	
  :	
  
	
  in	
  confusion	
  	
  
CQM:	
  about	
  two	
  dozens	
  
in	
  n	
  =	
  3	
  shell.	
  	
  
Only	
  a	
  few	
  of	
  them	
  
observed 
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PhotoproducJons	
  with	
  high	
  thresholds	
  have	
  
advantage	
  in	
  study	
  about	
  N*	
  near	
  2.0GeV	
  

Λ(1520)K 

Σ(1385)K 



Experiment:	
  
Λ(1520)	
  photoproduc,on	
  
N.	
  Muramatsu	
  et	
  al.(LEPS	
  Collabora,on),	
  Phys.	
  Rev.	
  LeX.	
  103,	
  012001	
  (2009).	
  	
  
H.	
  Kohri	
  et	
  al.	
  (LEPS	
  Collabora,on),	
  Phys.	
  Rev.	
  LeX.	
  104,	
  172001	
  (2010).	
  	
  

Σ(1385)	
  photoproduc,on	
  
Cambridge	
  Bubble	
  Chamber	
  Group,	
  Phys.	
  Rev.	
  156,	
  1426(1967).	
  
R.	
  Erbe	
  et	
  al.,	
  Phys.	
  Rev.	
  188,	
  2060	
  (1969).	
  

Λ(1405),	
  Λ(1520),	
  Σ(1385)	
  photoproduc,ons	
  
K.Moriya	
  et	
  al.	
  (CLAS	
  Collabora,on),Phys.	
  Rev.	
  C	
  88,	
  045201(2013). 

Theory	
  :	
  
Λ(1520)	
  photoproduc,on	
  
J.	
  J.	
  Xie	
  et	
  al.,	
  Phys.	
  Rev.	
  C	
  82,	
  045205	
  (2010)	
  ,	
  Phys.Rev.	
  C90	
  (2014)	
  6,	
  065203	
  
S.	
  I.	
  Nam	
  and	
  C.	
  W.	
  Kao,	
  Phys.	
  Rev.	
  C	
  81,	
  055206	
  (2010)	
  	
  

Σ(1385)	
  photoproduc,on	
  
Y.	
  Oh,	
  C.	
  M.	
  Ko,	
  and	
  K.	
  Nakayama,	
  Phys.	
  Rev.	
  C	
  77,	
  045204(2008).	
   



S.	
  Caps,ck	
  and	
  W.	
  Roberts,	
  Phys.	
  Rev.	
  D	
  58,	
  074011	
  (1998).	
  
S.	
  Caps,ck,	
  Phys.	
  Rev.	
  D	
  46,	
  2864	
  (1992). 
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Interac,on	
  mechanism	
  

Λ(1520)	
  photoproudc,on	
  
Σ(1385)	
  photoproduc,on 



The	
  Reggeized	
  treatment	
  work	
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  at	
  high	
  photon	
  energies	
  and	
  interpolate	
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  to	
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  photon	
  energy.	
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Decay	
  Amplitudes	
  	
  
in	
  cons,tuent	
  quark	
  model 

Decay	
  Amplitudes	
  	
  
with	
  effec,ve	
  Lagrangian = 

Coupling	
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  f2,h1	
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  h2	
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The	
  Λ(1520)	
  photoproduc,on	
  and	
  N(2120)	
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Total	
  cross	
  sec,on	
  for	
  the	
  Λ(1520)	
  photoproduc,on	
   

CLAS,	
  	
  Phys.	
  Rev.	
  C	
  88,	
  045201	
  (2013) 

PRC86,	
  035204	
  (2012) 

Our	
  results	
  about	
  the	
  total	
  cross	
  sec,on	
  was	
  confirmed	
  
by	
  the	
  experimental	
  results	
  released	
  by	
  CLAS@Jlab	
   



Differen,al	
  cross	
  sec,on 

CLAS,	
  	
  Phys.	
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  045201	
  (2013) PRC86,	
  035204	
  (2012) 



Refilng	
  based	
  on	
  the	
  CLAS	
  experiment 
CLAS LEPS&CLAS LEPS 

eg3	
  and	
  g11 Total	
  cross	
  sec,on 

He, Nucl. Phys. A927:24 (2014) 



Ø The contact term is dominant in the interaction mechanism 
Ø The u channel is responsible to the behavior of differential cross section at backward 
angles. 

The	
  Σ(1385)	
  photoproduc,on	
  	
  and	
  Δ(2000)	
  



Contribu,ons	
  from	
  nucleon	
  resonances 



N(1520)	
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N(1700)	
  
*** 
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The	
   N(2120)	
   is	
   essen,al	
   to	
   reproducing	
   the	
  
experimental	
   data	
   with	
   assump,on	
   it	
   is	
   the	
   third	
  
state	
  with	
  spin	
  parity	
  	
  3/2-­‐	
  .	
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N(1875)	
  as	
  a	
  bound	
  state	
  from	
  Σ(1385)K	
  	
  interac,on 

Bethe-­‐Salpeter	
  equa,on	
  for	
  vertex Decay	
  through	
  hadronic	
  loop	
  mechanism 

Jun	
  He.	
  Phys.Rev.	
  C91	
  (2015)	
  1,	
  018201	
   



Binding	
  energy	
  and	
  branch	
  ra,o 

Branch	
  ra,o	
  is	
  not	
  sensi,ve	
  to	
  the	
  cut	
  off	
  
The	
  results	
  support	
  	
  molecular	
  state	
  assump,on	
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Why	
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  research	
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  near	
  2	
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Total	
  cross	
  sec,on	
  with	
  the	
  cascade	
  decay 
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The γN→KΛ(1520)/KΣ(1385) reaction is studied. 

l The resonance Δ(2000) is  most important in the Σ(1385) photoproduction. 

l The resonance N(2120) is  most important in the Λ(1520) photoproduction.  

l The contributions from other nucleon resonances are negligible. 

p N(1875) can not be put into CQM.  a Σ*K molecular state. 

p The nucleon resonaces with high mass can be studied with the 

photoproduction of nucleon resonances 




