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Charmed baryon spectroscopy
 

is an excellent laboratory to study the 
dynamics of light diquark

 
in the environment of heavy C-quark. 

Many theoretical predictions and approaches could be tested.

History:
 

ARGUS(1993) observed first excited charmed baryon c

 

(2625)+,
then CLEO(1993) confirmed it and observed c

 

(2593)+, E687 and ARGUS 
subsequently confirmed the latter. Next observations came from CLEO:
c

 

(2520)+, c

 

(2765)+, c

 

(2880)+. 

A little was known about weak decays of charm baryons,
particulaly

 
about C.-S. modes
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THE UNIVERSE AROUND US AND 
WE THEMSELVES CONSIST OF BARYONS



New excited c
+(c

+K-+)
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Unusual Mechanism of 
c (2980/3080) Decay
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Should be studied 
by theory in more depth !

All previously known excited c
decay into c and pion(s)



Weak Decays of Charm Baryons

Ruslan

 

Chistov

 

(ITEP and MPEI, Moscow) 5

c

 

+K+

c

 

+K+
PLB 524, 33 (2002)

http://www.elsevier.com/gej-ng/29/35/29/166/27/33/abstract.html


Weak Decays of Charm Baryons
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First C.-S. c
0



Weak Decays of Charm Baryons
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Internal W-emission is not suppressed in charm baryon weak decays

PRD 88, 071103(R) (2013). 

http://link.aps.org/doi/10.1103/PhysRevD.88.071103
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Unlike the c , c , c and even their excited states,
a thorough experimental study of c is long overdue.

S. Samuel and K. J. M. Moriarty, Phys. Lett. B 175 (1986) 197;
D. Izatt, C. DeTar

 

and M. Stephenson, Nucl. Phys. B 199 (1982) 269;
M. Rho, D. O. Riska

 

and N. N. Scoccola, Phys. Lett. B 251 (1990) 597;
A. Martin and J.‐M. Richard, Phys. Lett. B 355 (1995) 345;
B. Roncaglia, D. B. Lichtenberg and E. Predazzi, Phys. Rev. D 52 (1995) 1722;
E. Jenkins, Phys. Rev. D 54 (1996) 4515.
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Observation and 
confirmation of c *0  c

0 
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c *0  c
0 
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2cMeV )7350(  QCDm
2

lattice cMeV 10±94=mΔ
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Mechanisms of 
charm baryon production 

at e+e- B-Factories

Study of baryonic B decays

Charmed baryons
in e+e-

 
cc continuum

Production of Charm Baryons



New Type of Baryonic B decays
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One can expect Br ~ 10-5

But unexpectedly….

B+
 

 0
c

 

c
+B0

 

 c
-

 

p 
Br=(2.19+0.56-0.49+-0.32+-0.57)x 10-5  

PR
D

(R
C)

 7
4,

 1
11

10
5 

http://link.aps.org/abstract/PRD/v74/e111105
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Charm Baryons Level Diagram
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Several new states are well established but some need to be confirmed !!
Quantum numbers for most of excited states are not determined !!



Perspectives: Hunting for 
Double Charm Baryons
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Most exciting option for Future:
discovery and study of
Double Charm Baryons

We need it!



Backup slides
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Observation of c
 

(2800): 
Results (PRL 94, 12202 (2005))
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c2

 

: JP=3/2-
 

and 5/2-
(total ang. momentum of light diquark

 
is 2)



Observation of c
 

(2800): 
Discussion 
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Theoretical models predict a rich spectrum of 
excited charmed baryons in the vicinity of the c

 

(2800)
[L.A.Copley, N.Isgur

 
and G.Karl, Phys. Rev D 20, 768 (1979)].

One of the candidates is a c2

 

doublet with JP=3/2-
 

and 5/2-
(subscript 2 denotes the total angular momentum of light diquark.)
c2 is expected to decay principally  into

 
c

+

 
in D-wave.

The predicted mass is close to the measured by us but the 
predicted width is 15 MeV

 
that is smaller than the one we measured.

But the c2 (3/2-) can mix with the nearby c1 (3/2-) which would 
produce a wider physical state.   
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Observation of new excited c
+
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D0p invariant mass

CLEO
C

 

++-

Phys.Rev.Lett.86:4479‐4482,2001 

C
 

(2880)+C
 

(2880)+ C
 

(2940)+C
 

(2940)+
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D0p invariant mass

CLEO
C

 

++-

Phys.Rev.Lett.86:4479‐4482,2001 

C
 

(2880)+C
 

(2880)+ C
 

(2940)+C
 

(2940)+

Observation of new excited c
+

c

 





Usual mechanism of excited charm baryon 
strong decay
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CLEO
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New mechanism of excited charm baryon 
decay
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Experimental determination of 
c (2880)+ JP
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Baryonic B decays
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Summary
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Several new states are well established but some need to be confirmed !!
Quantum numbers for most of excited states are not determined !!
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