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Recent experimental study of A(1405)
Line shapes of A(1405) have been reported.

pp collision
HADES collaboration:
PRC87, 925201|

Photo-production

CLAS collaboration:
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in- fhght d(K n) reaction data is only 7 *2 - mode.
O. Braun et el., NPB129, 1(1977)
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d(K-, n) reaction
*The d(K, n) reaction measured at 6 =0 is expected to

enhance an S-wave KN— 1 ¥ scattering even below
the KN threshold. Chiral Unitary Model
: D. Jido et al., NPA725(03)181
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Identify all the final states to decompose “the 1=0 and
1=1 amplitudes.
A(1405) =0 S-wave  Tr*XT, X0
>(1385) =1 P-wave 127, TI°A
Non-resonant |1=0,1 S,P,D---
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The K1.8BR spectrometer |
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Neutron 1/8 spectrum

10

CDS
1 charged track in CDS is required
to determine reaction vertex pointK_ d [ e J NC
Y -peak | g
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v -peak and quasi-elastic peak are clearly seen.
TOF resolution is evaluated at 160ps by 7 -peak.

Contribution of TOF resolution to missing mass is about 8MeV/c?
at KN threshold.
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Experimental Setup e
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We will identify K- d—n ©* ©-“n” events.




Kd—n 7t “n” event identification
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n*and 7- are clearly seen, we select 2.5 0 region.
A missing “n” is clearly identified.
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n tt*n-“n” final state consists of ...
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n 7+ “n” final state consists of ...
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n 7+ “n” final state consists of ...

d
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n 7+ “n” final state consists of ...
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n 7+ “n” final state consists of ...
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d(K°, n)“X” speetrum

(K°and 2, production events are removed)
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This contains both 7*2F modes.
— to be decomposed
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How to decompose w-2*and mw+*2-

Step.1 We made two missing mass spectra of d(K', n 7-)"X” and
d(K, n w+)”’X” from selected K- d—n ©+* 7~ “n” events K°

and 2 removed.
orward

‘In d(K', n m©-)"X”
- ©-2*mode makes a peak, 7+ mode does not.
‘In d(K-, n m+)"X”, vice versa.

Step. We evaluate number of each mode by fitting the both
2 dK, n m*)”X” spectra.

-Spectrum shapes for each decay modes estimated by
Monte Carlo simulation are employed for the fitting.

- A fitting constraint was made so that the number of each
mode is same in both fitting.
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How to decompose w-2*and mw+*2-
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How to decompose w-2*and mw+*2-
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How to decompose w-2*and mw+*2-
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How to decompose w-2*and mw+*2-
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Decomposition of 7-2+*and w*2-

d(K, n)

The fitting is done S 1
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CDS reconstruction efficiency correction

Simulated reaction
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We correct £*Z gspectra by CDS reconstruction efficiency.
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Decomposed d(K, n)“w*Z ” spectra
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We found 7-2*mode is dominant.

We will confirm this structure in much higher statistics.
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Summary and future plan

We obtain d(K-, n)” 7 2*” spectra
—>We found the m-2 *mode is dominint.
— A structure is observed below the KN threshold.

E31 will start in this May.

- We will collect 20 times more statistics than present data.

- We expect to identify all final states and decompose I1=0
and I=1 amplitudes.
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CDS particle identification
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Experimental method~7° 2 “mode

NC
: )
N\ (1405) mass is measured K- d A (1405) |
by d(K-, n) missing mass. @—* | ok
0
] “71: 15
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o LT | gl * __
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‘ ‘L uuuuu ; :urlessel E‘ E!ne«lamm%r CDS

Decay proton is emitted in a backward angle.
—proton is detected by backward detectors(BPD &BPC).
%2 %and A is identified by d(K, 1)1( N)’X”.

K d=>A*n—=>(n°Z -1 n
(I=0)

Kd—=>Z*n—=>(m°A)n =>m® Agect




Invariant mass of backward proton
and 7 -in CDS
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Backward A is successfully
reconstructed.



How to decompose of 7-2*+*and w*2 -

Simulated reaction
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CDS reconstruction efficiency correction
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CDS reconstruction efficiency correction
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Accuracy of missing mass

Using H, target run.

K? is tagged by CDS. ]
d(K, n)
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Accuracy of missing mass is estimated at ~2.1 MeV/c? by
p(K, n)”K? events.



Contamination of K°? and 2>

DK-d—2K°nn

Spec
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d(K-, n)”X” 1.35~1.6 GeV/c?

K°and X~ were removed
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Decomposition of 7-2+*and w*2-
d(K, n)"X"

The fitting is done o
bin by bin of d(K-, n)"X” 5
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