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Executive Summary

* We observed a peak structure below M(Kppn) via
“He(K,Ad)n using T77 data
* K'ppn bound state signal was detected

* P92 with the present setup urgently He(K-,Ad)n at T77
provides physical information on W e
K-ppn—> Ad at sufficient statistics % T + p*r'j,*fmﬁjl;
comparable to E15 data = 40 ;

* Adn final state: ~6,000 events % + +°-3<1;?éig“gg‘”°>
* All apparatus is ready @ K1.8BR g 20 ++ ++
§ .+§+++ﬁ,
Beamipower UL 3 32 3.4 3.6 38
Duration 14 days IM(Ad) [GeV/c?]

We request for urgent approval of the K'ppn—=> Ad study
with the present K1.8BR setup



K%He - Adn

using the T77 data

T77: lifetime measurement of #,H conducted in 2020



Analysis of K-*He - Adn at T77

® \We have conducted a prompt analysis on Adn final state

of K*He reaction at 1 GeV/c
* 66 hours under 51 kW corresponding to 140 kW*days

® T/7 experiment used the present CDS (cylindrical Detector System)

K.Agari et al.,
PTEP, 2012, 02B011



Event Selection

PID with CDS
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Adn Final State

T77 B /qu : momentum tran.gj:’ to Ad\
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v located at lower g

3 32 34 3.6 3.8
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-> Both specific features exactly represent
the production and decay of the kaonic nuclei



q [GeVic]

c.f. KNN in Apn @ E15

T.Yamaga et. al., PRC102(2020)044002.
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q : momentum transfer to Ap system
M : invariant mass of Ap

v g-independent

* QF followed by 2NA
v'q-dependent
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c.f. Apn @ E15
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Adn Final State
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similar to the Adn final state in the K*He reaction
(mass shifted by one nucleon, accordingly)




Adn Final State

N
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Same event window on momentum transfer q
to reduce background
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Adn Final State
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A peak structure below M(K-ppn) was observed
- the K ppn bound state signal was detected
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What the experiment can provide

* The K'ppn—> Ad decay mode is unique evidence
that the isospin of the K'ppn bound state is 0
o |(JP): A=0(1/2%), d =0(1%), k- = 1/2(0), 3He = 1/2(1/2*)
* If the K'ppn state is 0(1/2°) as theoretically predicted,

K-ppn—> Ad should be P-wave decay < will be studied in future
with the newly constructed CDS

* Systematic measurement of mass-number
dependence will disentangle the KN interaction
and short-range NN repulsion & will be deduced by collaborating
* binding energy, width, and system size with theoretical groups

 further confirmation is desirable by tighter selection on
higher statistics

* need sufficient statistics comparable to E15 (K pp) data

- P92 Experiment




P92 experiment

performs more data taking of K*He
with the present setup



Beam-Time Request for P92

* As we established the K'pp at E15, we need ~6,000 Adn
events to provide physical information on the K-ppn

177 ~800 140 kW*days
P92 ~6,000 1,050 kW*days

* We request 1,050 kW*days beam time with L*He target

e corresponding to 13 days under 90 kW with 90% machine up-
time

* We will also perform H, run for a day with LH, target

e To confirm the spectrometer performance under the high-
intensity operation around 90 kW




Summary

* We detected the K'ppn bound state signal via
“He(K,Ad)n using T77 data

* P92 with the present setup urgently provides
physical information on the K'ppn—> Ad

* We request for urgent approval of P92

* All apparatus have already worked well in a safe
manner

Beam power 90kW
“He Run 13 days
H, Run 1 day



Thank you for your attention!

A first step of the project

4 e ) a
K'p Kpp \__Kppn_/ K'ppnn
via in-flight *He(K-,N)

15
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