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Motivatio
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* Investigation of A(1405)
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* Investigation of A(1405) spectrum shape in KN — X

F oL

The reaction cannot occur

in free space LA //

»'d(K‘,n) reaction b // §
- | e
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Eur. Phys. J. A42('09)257

The reaction is expected to enhance the scattering



J-PARC E31 experiment

* A(1405) measurement via in-flight d(K™, n)

Bound state

~200MeV forward
reactlon 'q' """ € _/(;I
| “ I @ scattered
1 1
|

neutron
1.0GeV/c D, = e T
1.2~1.3 GeV/c

* |dentification of final isospin state
e 7*Xt havel=0and =1 amplitude
e 19%%is1=0 purely
 We will measure all the decay mode
to decompose isospin amplitude

[=0

)
(A(1405))
M [=1 ] = 1 is also measured
€< (£(1385)) by d(K-,p) reaction °




J-PARC E31 experiment set up
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Detector performance

* Neutron Counter
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 Cylindrical detector system (CDS)
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Analysis of d(K~, n)mtEZ ™ spectrum
Y - X -nnm n

- ., X" >n ntn
* Analysis procedure

e d(K~, n)trtt"n"
* n->NC
o whnt -> CDS
» d(K~, " n*n)”n” identification
* BG rejection in the d(K~, n)trtt"n"
1. K7d = (mZ).ckward NfOpwarqg > Signal

2. Kd - K’n NSPectator - K9 production (BG)
3 Kd- (T[Z)forwardn

« d(K~, n)mtX¥ spectrum after the BG rejection
e Decompose of 2t and I ™

spectator - Forward X production (BG)



d(K_,T[$T[iIl)"n" identification
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BG:K™d - K’nn

Charge exchange : K™p — KOn
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* Missing mass resolution
~ 10 MeV/c? at KN threshold
* the tail below threshold cannot be
explained by detector resolution .
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d(K~, n)mrnt"n“ missing mass
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* Neutron from X event is reconstructed

14
* The contribution of this reaction is small



Counts/5 MeV/c?
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e The structures below and above the threshold
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Decomposition into 2"t and It

* The d(K-,nmt)”X” distribution’s are fitted with the distribution
of 2+ and 2- estimated by MC SIM (Template fitting)

 Fitted bin by bin of the d(K-,n)”X”
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Decomposed spectrum of
> ntand ST

¢ W/ acceptance correction
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 The difference between two mode is due to the interference

termofl=0and | =1 17



Average of 3 it and X~ spectra
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* The interference term is expected to be canceled
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e d(K-,p)"2°~" missing mass
* | =1 mode

160
140
120
100
80
60
40
20 _|_'|-

O.I-.-._H.-I-i"‘h._.-h"‘l-n-._.:".|...|...|...|...
136 138 14 142 144 146 148 15

d(K', p)"X"[GeV/c?]

ke
@@\%@ﬁ JrJr
NCO R +

Counts/5 MeV/c?

Suppression of | =0 below the threshold relatively
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Suppression of | =1

* The average of d(K-,n)" > nt" and d(K-,n)"Itn"

* d(K-,p)=’n~" xO0. 5 +H++
+_ + o®@ %x (ttx~ +n—z+)
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Assuming the similarity of d(K-,n) and d(K-,p),
the amplitude of | =1 in the d(K-,n) reaction is expected to be suppressed

below the threshold - the measurement of | =0 is waited for strongly
21



d(K-,n)"z°n®" analysis status
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* A(1405) is recoiled backward
— the decay proton emitted backward
is detected by backward detectors

A(1405) P -

g

n
K-—bﬁ

* Analysis procedure
* Reconstruction of A from p ™
e Separation of A m’y by d(K~,n A)“X” missing mass
from At®or A'n? ”



Backward Lam_bda reconstruction
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d(K-,nA)”"X” missing mass
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 Events in the region of i’y is confirmed
 Events in the region of ° (I =1) is suppressed

« However we need more data for the d(K-,n)"2%n®" spectrum



conclusion

* The preliminary result of the E31 15t physics run is
presented

e The d(K-,n)" """ and " ™" spectra are observed.

* The difference of two spectrum is clearly seen which is due to the
interference term

 The d(K-,p)"2°n~" spectrum (I = 1) is observed.
* This mode is suppressed especially below the threshold .

- The | = 0 amplitude is dommant below the KbarN threshold
in the d(K-,n)"X n*" and " n™" spectra

* The d(K-,n)"2°n®" spectrum (I = 0) is to be measured
* |dentification of this mode is succeeded.

« We will take 2" run data for the $°1t° (1=0) spectrum (in the next
spr. ?).
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Decompose of signal and BG

Counts/1 MeV

* Fitting of invariant (%), (hn 7 ¥) and (n ©~) by SIM
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* SIM seem to reproduce the data well 27



d(K—,n)ntnt"n" spectrum
d(K, n)
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* Charge exchange peak around 1.47 GeV/C?

* Significant yield below the KN threshold.
 Removal of BG 2



d(K™, n)"X" spectrum

e m 1" is detected in CDS

d(K7,n)"X" w/mt~m" missing mass

TU detect

N detect

1T detect

Charge exchange peak around 1.47 GeV/C2
* In this spectra, d(K™ H)Tt+ £"n“is abstracted > 29



