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Outline

e PID (KID,elD,mulD) study for Belle new data
* Physics by using the Belle data.
* Summary



Belle PID study (exp61-65)

We started in the beginning of July.

KID Table (Niiyama) D*->Dmx, ,, -> (Kit)m
Lepton ID : compare with yy->ll, J/y->lI
— (Muramatsu, Sumihama, Uchida)
Electron ID: yy->ee (Sumihama)

Muon ID: yy->uu (Muramatsu)

High mutiplicity: J/y -> |l (Uchida)

This study was finished and distributed in Aug.
for Exp. 61,63 and 65.

slow



Kaon ID table

D*t DY it
D — Ktm, DY - Kt
Selection Criteria

e piy > 2 GeV/e ez = phe /LY, > 0.378.

beam

1.835 GeV/c? < mpo < 1.895 GeV /2.

eV ‘ - ‘) O\ - 2 Pyt Ve . . .
'm.IL‘)'g < 1.835 GeV/c¢* or 'm.‘L‘)‘_#, > 1.895 GeV /¢~. where 71'1,11_‘)'}) is the A7 invariant mass with

reversed mass assignment.

| cosOp| < 0.8,

Am < 0.155 GeV /¢?, where Am is the mass difference between D* and D.

with slow pion vertex refitted,
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2u ID

2e |D

Jp -> Il fitting
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Electron ID table

P,>01 P,>05 P ,>06 P, >08 P, >0.9

C,/Cu,

C = effp,a/effyc

1.25

+*+*+J[+*+*+J(+*+*+J(+*++ J(+*+++J(

0.75
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All



C,/Cy,

1.25

0.75

0.5y 4 6 8 10 12 14

Muon ID table

'P,>01 P,>08 P ,>09 P, >095P, >0.97

|

P I PSR T U SR T NS ST S SN TR NS S T

All

Consistent with previous tables



Physics by using the Belle data

* Production rate of meson, baryon, exotic
nadron.

e Kaonic nuclei (KK barN) search
e Other topics, Niyama-san’s talk.



BaBar Hadron Rate in e’e- =2 Hadron

Hadron production ine'e »>Hadrons Talk by Nakano-san
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Assuming the Pentaquark production is the same as
baryon production we expect the total production of @', =
7/22/2004 per event continuum to be O =7 x 104, Z-=3.x 103 4



Exotic nuclei — Kaonic nucleij

Strong KAbar N interaction
A(1405) seems to be M-B molecular state.

K- pp candidate was reported in FINUDA, DISTO.

Theoretical approach: Chiral unitary (Hyodo et
al.) vs. Phenomenological (Yamazaki and Akaishi).
Some difference of binding energy and width.

Detailed explanation: Hyodo-san’s talk (probably).



Recent results of calculation of K'pp and related experiments

Width (Ke>NN—1TYN) [MeV] Dote san’s talk @ Hyp-X
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Dote, Hyodo, Weise
(Variational, Chiral SU(3)) .
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Constrained by experimental data.
... Kbo'N scattering data,
“N1405)" etc.




K* K p bound state (I= 1 ,J* = %4*)

assumption Qﬁ
non-relativistic potential model ‘I A '

A(1405) is a quasi-bound state of K°*'N
f0o(980) and a0(980) are quasi-bound states of KK®

A(1405) @@ fo(980), ao(980) Q

Interactions in KKP2rN system

S-wave

=0 = threshold
. attraction
KN A(1405)  weak attraction 1434.6 MeV
KK f0(980) a0(980) 9914 MeV
repulsion
KN very weak  strong repulsion 1434.6 MeV

Talk by Jido-san @ Hyp-X 2009



K* K" p bound state

loosely bound system

B.E. from KKbarN width
HW: 19 MeV 88 MeV
AY. 39 MeV 98 MeV
HW- Hyodo and Weise
AY — Akaishi and Yamasaki

Threshold ¢+p (1.958 GeV)

spatial structure

' A(1405)

K*+K+p (1.927 GeV)
(980)

2. 3)
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K*+A(1405) (1.900 GeV)



Target reactions for KKbarN search

* vy -> X ptbar : X=KKp

* e*e -> v,z X pbar

* Y(1,2,3S) -> vy X p~bar

o J/W->y X p~bar from B decay
* Etc...

* Decay
—ay/fotp ->mm/n+p->4y /i +p
— K*+A(1405) -> K*+m+2



Belle data analysis

* Very easy to access and manage for beginner!
(Thanks to all of Belle people)

* Minimum bias triggered data.

* Accessible to charged particles, neutral

particles (except for neutron), gamma’s and
leptons.



Quick analysis for KKAbar p search

* Belle NPC people can access all of the belle
data.

* Data sample: Low Multiplicity skim

* | tried to make a reconstruction for some of
<nown mesons and baryons (next slides).

e K*, proton and anti-proton are produced so
many.

* [nvariant mass of a0Op or K2 can be
reconstructed.




7T, invariant mass (m., )
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1 invariant mass (m
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v/ invariant mass
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Ref. Belle Note 782 by Y. Sakai-san




Summary

Service task for PID table of Belle new data was
performed.

After ground reprocess, we will replace all of PID table.

Possibility of searches for KK*barN bound state (open
discussion).

DD”bar N possible?
Belle analysis framework is very nice!

We (NPC) can learn Belle analysis with minimal efforts
thanks to Belle people.

NPC will make outputs as soon as possible!



