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HypTPC (GEM based TPC)

Large acceptance, High-rate capability up to 10° Hz

E42: H-dibaryon search by 12C(K-, K*) reaction E72: A* search by p(K-, A)n reaction
E45: N* and A* spectroscopy by p(m, 2m) reaction E9O: 2N cusp by d(K;, m)Ap reaction
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J-PARC E42 EXPERIMENT

K+ “pp”"—H K", H— AA, Aptr, =" p (invariant-mass spectroscopy)
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PHYSICS OUTPUT FROM E42 (EXCERPT)

(Main)H-dibaryon search

= K+ “pp"—H K+, H—=> AA, Aprn-, = p (invariant-mass spectroscopy)
—-A interaction (later slide)

= Spectrum fit of 12C(K-, K*) missing mass with (Vy, Wy) parameters

= By using HypTPC, we can decompose Escape(=-) and Conversion(AA) spectra
— Sensitivity to determine W, parameter (Imaginary part)

Kaonic nuclear search via 12C(K-, p) reaction (later slide)
= Coincidence measurement to improve the S/N with 12C(K-, p)Ap requirement
= Invariant-mass spectroscopy (Ap, App) of Kaonic nuclei (fragment production)

=" polarization of K+p — ="+K* reaction
K* invariant mass measurement via 12C(K-, p) reaction




E42 BYPRODUCT
=-A POTENTIAL STUDY BY 12C(K-, K*) SPECTRUM

« BNL-E885
— AE ~14 MeV (FWHM)
— do/dQ~42nb/sr (6 <14deg, -20<E<0 MeV)
— Suggested V=~ —-14 MeV777

« from just a “visual inspection” BNL-E885 spectrum can be
* assuming imaginary part = 0 explained with V= =0 MeV,

e =4 MeV (W|th |mag|nary part Wo)
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E42 BYPRODUCT

=-A POTENTIAL STUDY BY 12C(K-, K*) SPECTRUM
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E42 BYPROCUT: Kpp and Kppp SEARCH

K'pp: Ap Invariant mass, Kppp: Appp invariant mass
by selecting 12C(K-, p) reaction (fragment production)
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E42 BYPROCUT: Kpp and Kppp SEARCH

Kpp: Ap Invariant mass, Kppp: Appp invariant mass

by selecting 12C(K-, p) reaction (fragment production)
P. Kienle et al./ Physics Letters B 632 (2006) 187-191
PPPK- (T=1) ==> A+p+p
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PRELIMINARY ANALYSIS (KURAMA)

Scattered particles K*: 0.5-1.4 GeV/c
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PRELIMINARY ANALYSIS (HYPTPC1)

Flash ADC analysis
(BG subtraction)
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PRELIMINARY ANALYSIS (HYPTPC1)

7~ beam-through data w/o B-field
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PRELIMINARY ANALYSIS (HYPTPC2)
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J-PARC E45 EXPERIMENT

» N*/A* spectroscopy with the tp—anN and tp—KY reactions in the
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J-PARC E45 EXPERIMENT

Hybrid baryons are predicted by Lattice QCD

* J. Dudek et al., PRD 85 054016(2012).
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J-PARC E72 EXPERIMENT

E72 aims to established narrow J = 3/2 A* and to determine its parity

* The Kp—An reaction with pK = 735 MeV/c (£2% FWHM) jﬁ
= K~ momentum resolution: op/p ~1.5 MeV/c (I'~1 MeV) @
= Angular distribution— spin, A polarization — parity

[Crystal Ball, PRC 64 (2001) 055205 E o\tj
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do/¢Q (mb/sr)

J-PARC E72 EXPERIMENT

E72 aims to established narrow J = 3/2 A* and to determine its parity

by HypTPC
* The Kp—An reaction with pK = 735 MeV/c (2% FWHM) nygj
= K~ momentum resolution: op/p ~1.5 MeV/c (I'~1 MeV) 7
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E90: “ZN cusp” using HypTPC +S2S
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THRESHOLD CUSP

Cusp structure can be expressed by the scattering length (for B'C’), A=a + ib
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Key of E90: High resolution AM = 0.4 MeV

Model [ J04 | J04c [ J A [NSCO7f[NSC8) [ ND [ NF | NB
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— Sensitivity of past experiment (AM =2 MeV)
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— Sensitivity of E90 experiment (AM = 0.4 MeV)
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HADRON CLUSTERS STUDIED BY HYPTPC
HYPTPC = “EXOTIC DETECTOR"
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COMPOSITENESS (X) OF H-DIBARYON

J-PARC E42
T 1— H-dibaryon(6 quarks)? or B-B bound state (2 baryons) ?
% 400; —
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§ 200
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COMPOSITENESS (X) OF H-DIBARYON

. R
Weak-binding — R 2® ~yp
. aO — S. Weinberg, Phys. Rev. 137, B672 (1965):
rela t’on + @ R Y. Kamiya and T. Hyodo, PTEP 2017, 023D02 (2017).

a, (scattering length) R, (interaction range)
R = 2uB)~'2, B (binding energy)

E42
(AN, =N, 22) scattering length
* Femtoscopy el
- =N scattering :

=p atom (X-ray)
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SUMMARY

= We have 4 J-PARC experiments by using HypTPC detector.
= E42: H-dibaryon search by using 12C(K-, K*) reaction.
= E45: N* and A* spectroscopy by using p(n, 2n) reaction.
= E/2: A\* search by using p(K-, A)n reaction

= E90: High resolution spectroscopy of “~N cusp”
by using d(K-, n-) reaction

= The analysis of E42 experiment is on going.

= HypTPC will hunt the “exotic hadron clusters”!!
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E42 BY PRODUCT: KAONIC NUCLEUS SEARCH BY 1°C(K-, P)
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E42 BY PRODUCT: KAONIC NUCLEUS SEARCH BY 1°C(K-, P)
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E45/E72 SETUP
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