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A search for deeply-bound kaonic
nuclear states
by in-flight 3He(K",n) reaction
at J-PARC
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KN interaction

1997 KEK-PS KpX (precision measurement of 2p->1s x-ray energy
in Kaonic hydrogen atom )

M-.IWasai(i et‘al.,
PRL78 (1997) 3067

4 5 8 7 8
X-ray energy (keV)

2005 2p->1s x-ray in Kaonic hydrogen have been measured
again at DA®NE @DEAR ; repulsive!

These results are now understood as strong attractive force between K and N

Evidence(?) for existence of 1s KN bound state!

e

Now, lets assume A(1450) as a candidate of KN bound state



A(1405) to Kaonic nucleus

Construct K-N potential to reproduce measurements
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Search for Kaonic nuclear bound state
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We need to answer the basic question,
=whether the deeply bound state really eX|sts?

The situation is still controversial! = <~
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A search for deeply bound

kaonic nuclear states
m Goal for the new experiment

m To answering the basic question :

whether the deeply bound state really exists?

m Direct production of K-pp clusters via
3He(in-flight K-,n) reaction
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Possible K'pp decay modes
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Experimental Principle
e 3He(K,n) reaction

neutron

Q-

Reaction

This mode allows us to investigate
K-pp bound state in both
Missing mass spectroscopy
and
Invariant mass reconstruction




Signals from K-pp and “Two nucleon absorption”
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s 3He(K-,n) K-pp formation
3He K- pp
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e He based chamber gas will be used
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Detector construction status

. wmni ™ |
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Neutron Counter
(ready for installation)

Solenoid Magnet
Constructed; 2006 March

Cylindrical Drift Detector
(design completed, under construction)




Expected signal; Theoretical calculation
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T. Koike, T. Harada / Physics Letters B 652 (2007) 262-268
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Counts /50 eV
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Counts /100 eV
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KAXZEERD 7 AT 7 (85K)
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