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Recent experimental study of A(1405)
Line shapes of A(1405) have been reported.
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Kaon induced reaction is desired.



d(K-, n) reaction
*The d(K’, n) reaction measured at 0 =0 is expected

to enhance an S-wave KN— X scattering even

below the KN threshold. Chiral Unitary Model
D. Jido et al., NPA725(03)181
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Identification of all 7t & 7tA mode
1S necessary to decompose isospin.

[ The goal of E31.)
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Experimental Setup
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Experimental Setup

IThe K1.8BR spectrometer \
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Experimental Setup

IThe K1.8BR spectrometer
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Analysis on it £* mode
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Mode identification nt*X*
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Expected contributions in K- d—n 7t* 7t n events are
Signal : Backward A(1405) production.
BG processes :
1.) Quasi-free K® production. (K" d—-Kn n,)

2.) X production in a forward direction. (K- d—7*2*n) |
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K d-n it It n events
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nr'*and Y  mode identification
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Fitting for n'C*/n*Y mode separation
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Fitting for n'C*/n*Y mode separation

Fittings are done bin by bin.
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Fitting for n'C*/n*Y mode separation
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Fitting for n'C*/n*Y mode separation
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Fitting for n'C*/n*Y mode separation

Fittings are done bin by bin.

-

Two free parameters
1.) Number of 7wX* events
\2.) Number of 7t+X- events
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Fitting for n'C*/n*Y mode separation

Fittings are done bin by bin.

-

Two free parameters
1.) Number of 7wX* events
\2.) Number of 7t+X- events
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Fitting for n'C*/n*Y mode separation
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Fitting for n'C*/n*Y mode separation

Fittings are done bin by bin
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Fitting for n'C*/n*Y mode separation
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Fitting for n'C*/n*Y mode separation
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Fitting for n'C*/n*Y mode separation

Fittings are done bin by bin.

4 )
Two free parameters
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\2.) Number of 7t)- events
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Fitting for n'C*/n*Y mode separation

Fittings are done bin by bin.
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Two free parameters

1.) Number of 72+ events
\2.) Number of 7t)- events
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Fitting for n'C*/n*Y mode separation
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Cross section ratio of Xt to m*X-
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Analysis on n°X°mode
and n°A mode

32



Mode identification t°X°, ni’A
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Mode identification t°X°, ni’A
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Mode identification t°X°, ni’A
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Summary

We have taken the data of the d(K-, n) reaction at the

K1.8BR beam line.

—We obtain the d(K°, n)7t™_* spectrum.
We observed some events below the KN threshold.
We found that the K'd—ns2X*mode is dominant.

We will provide more results soon.

—line sharps andross section of 7t 2=

—some information about 7°2° 7°A modes.

We will continue experiment to increase 20 times more
statistics.
We will be able to decompose all isospin mode.
The E31 will provide conclusive information
for the structure of the A(1405) and the KN interaction.
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Yield estimation

The analysis is on going

Yield Experimental
(1.4~1.43 GeV/c?) |Achievement

expected

May, 2015 (run#62) RAELN) 220 TBA 180 was expected 1n

2.2 days the n*2* modes
Autumn, 2015 40 kW n+ 2% mode ID
Casel 5 days 870 30 separately
Autumn, 2015~ 40 kW Yield of the ®%0

17 .
10 days 00 = mode be confirmed

Casel ll
Autumn, 2015~ 40 kW 2% mode line

Case Il 20days 3400 130 pe?
Autumn, 2015~ 40 kW

Case IV 27 days 4700 180  Proposed beam time




Outlook - E1521d & near future plan@K1.8BR

» E15 2"d-stage physics run
+ %10 statistics, ~10% of full proposal
- Exclusive analysis
- Kinematically complete measurement of *He(K-,Apn)

» E31 pilot run (D2-target)

» E17—E62: K'He x-ray measurement with TES
« TES: novel cryogenic detector, ~5 eV FWHM@6 keV
+ Feasibility test was successfully performed at PSI

» E57: Kd x-ray measurement with SDDs

SL0C

910¢C

&~ LI02



Photo-production EPS
CLAS collaboration M. Niyama et ol.
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Detector performance---CDS

10?

e
N A O

10

mom [GeV/c?]

CDS successfully identify 7, K-, 7t*, p.



Detector performance---CDS

v ptzak NC 1/8

Quasi-elastic KN—-KN
»

Black : No Cut
Red : dE>8MeVee

NC time resolution is estimated by 160ps at vy peak.
Quasi-elastic peak is clearly seen.



Reaction : K-d—A(1405) n : n=0 deg
CDS Acceptance

CDS A
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Data reproduction by simg- 9 N©

CDS stt7v invariant mass b \éb n_
Reaction : Kd—Kn N Canl Ko's

CDS ntt 7 IM

160F
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1000
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40f
20F

d(K, n)"X" w/ K°

Counts/0.1MeV

H A 93 135 1.4 145 15?55 16 165 17
4 042 0.44 0.46 0.‘!3 0.5 0.52 3.54 0.56 0.58 0.€ d(K', n)"X" [GeV/c?]
7 IM [GeV/cT]



Data reproduction by sim

n : NC 7t: CDS invariant mass
Reaction : Kd—mt X N

Counts/2MeV

Counts/2MeV
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Data reproduction by sim

CDS 7t 7t 1nvariant mass
Reaction : Kd—Kn N

Counts/5MeV
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200
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K d-n tt It n events

d(K_, A ﬂ:_ n+)"x" W/O KO & ZForward
700¢ -
6005— - All %ggi— — : No selected
> 500 (@1@‘@& > :igé— @R@g@gt reshold
= 400= & ook X
Lg 3005_ @@X%@ Forward % :ggf_ ‘P?( @X%
S 200§ A%/gg:
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08 ™00 1 A2 i3 ia TR s 831 00 1 "'1'.1""1'2'"'1'3'"'1'4"'1."'1.6
d(K, n  ©)"X" [GeV/c?]
| K P threshold
d(K°, n 7t 7t)’n” has a tail. S 1hs:
In the region below threshold, 3 |«
The tail isn't seen. 50
;: 0.95_
This tail should to be removed. °°
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