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Introduction : charm baryon

@@ * Thought to be a good place to
check if “di-quark™ is behaving as a

@ .

good degree of freedom to form
hadrons.

One of the constituent quark is
heavy, correlation between the
remained light quarks would
become clear.



In collider experiments

Basically, exclusive reconstruction.

1. Reconstruct grand state charm baryon (typical
example is A.) or strange baryon caused by
charm weak decay.

2. Add =%, nfm, Kt ... to see the invariant mass
spectrum.

Specifying proper final state (decay mode) is essential
to go this way.
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Reconstructed states with A_

A —pKr*

PRD73,032002(2006)
Ag

E_ Uﬂuﬂ a HMLJHU e JWUDUHI

05 -0.04 -0.03 -0.02 -0.01 O 001 0.02 0.03 004 0.05
PDG

>, — A/ observed

14000 x

| LS
12000 , S|

X ) 4 g ‘; U @\\\
10008 - n ZC(‘- 1" T ) \\QQ

<

.
)

52520

)

e
L

! (
L

640 0176 02 0228 0328 028 03 o038

m(A,*x)-m(A, ) (GeVic’)

4



Reconstructed states with A (cont.)
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Quantum number of A (2880)*

PRL 98, 262001 (2007)
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Reconstructed states with A (cont.?)
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Reconstructed states with E_°

000 |
3500
3000
2500

2000

1500

1000

500

1.6 1.8 2 2:2 24 2.6
M(E- ") [GeV]
=.0 is reconstructed in pK't*K- and AK " as well. 8




Events / (0.0015 GeV/c?)

Reconstructed states with E_°(cont.)

PRD89,052003(2014) = .0 x* has been visited.

C
— =) ( )+ = 10+ |
=.(2645)*F E(2790)" - E V2T - Eoyn
\
400F
400 (a) soo- (P) - () - 0 +
- = 0 _—_ 4+ L = 0 -+ C b= —> = =
0l \A B, — E : B — AKth | asop =c pK*K
300 - , b 40 H % 300 H
o > - > C
: 8 S 250
250 © 300 v F
200 |- § - § 200
150 - ' 3 200 2 150F :
- { o L 5 Z
100 ‘ @ r & 100f
- 1 100~ C
50 |- AL 5 I 50
0‘: o) 5 0_ .l Lll . rl N T T o: .l _..-.""] ) .h"'-.---l ok .-;'1 A PR R
26 262 264 266 268 27 272 274 26 262 264 266 268 27 272 274 26 262 264 266 268 27 272 274
M(Z2r*) (GeV/c?) M(Z2n*) (GeV/c?) M(Z2r*) (GeV/c?)



Reconstructed states with Q_°

PLB672,1(2009)
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PLB672,1(2009)
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States seen in AD mode

® 2,(3055)* (11.76 ), E(3080)*(4.76) in AD* Q@\\@
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Note

(Grand state charm baryon) + nt*, t*", K™ and y have been
visited by experiments.

For many states, mass and width were poorly known, B-
factory results have been updating them.

For more-body decays, piloting input is needed to specify the
final state (otherwise just swim in combinatorial background).

For most of cases, branching fractions are poorly known.
When we try to get information from the production rate,
decay from higher states (feed-down) would become a

problem
Even PDG Br(A.—pKm), several underlying assumptions.

New model-independent approach published from Belle.
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PRL113,042002(2014)
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Then explicitly reconstruct pK-nt*
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Note 2

« Seen in A S‘n*K- case, only £.(3080)* appears in
3.(2445)™ K- and £.(2520)** K-, while £,(2980)*
and £.(3055)" appear only in £,(2445)*" K.

* In A.—pKnt*, three-body decays, intermediate
states can be pK™©, A**K- and so on.

* Does information of the composition about those
intermediate states help to test theoretical model?
(Tools to resolve those are in experimentalists’
hand, Dalitz plot analysis, etc.)
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Candidates / (0.5 MeV/c?)

As for bottom baryons

Results to be given from (mainly) LHCb experiments.
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Summary

In collider experiments, exclusive reconstruction is performed
with utilizing 4t spectrometer.

Thus if enough signal yield is obtained, JF can be determined
from decay products’ angular distribution.

(charm baryon) + n*, i*n, K-t and y have been visited.

For more-body decays, piloting input is needed to specify the
final state.

Decay intermediate states composition can be resolved, for
example in A.—pKrt* pK?, A**K- etc. Hope it examine
theoretical model/calculation to see if di-quark picture works.
As for bottom baryons, results to be given from LHC
experiments (mostly LHCb).
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