Seam Test Results from Prototypes of

Aerogel Cherenkov Detector
for the H-dibaryon search experiment (E42) at J-PARC

1% = =
RIS, oA, 0|9, BHA!, AN, OB, U’

SMA2 T, Ohta2, M.Y0osoi?

!Korea Univ. ?°RCNP.
for the E42 collaboration



_ H-dibaryon, an Exotic Hadron “hael?

KUNPLT
o ] Nagara event
H—Idlbaryon E"+ “C— {He +'He +t
Six quarks SHe — SHe+p+ T
]n = Ot

HALQCD, NPLQCD
collaboration

NPLQCD n=2+1m
HALQCD n;=3v¥

_____%___________-

-20- .
8.0 0.2 0.4 0.6 0.8
m,(GeV)

Loosely bound or unbound: M(H) > 2M(1)-7.25 MeV




H-Dibaryon Search Experiment, E42  Chanlf
¢ KUNPLY

Signal : p(K_, K*) 5~ Drift chamber
Background: p(K-, 7*) 2" ToF wall

“‘AC detector” o
;' _ ' oy

I
—

= ——

Helmholtz
magnet




_ Forward Aerogel Cherenkov Detector "“N'Y
«——— Fine-mesh PMT KUNPLT
Aerogel Strong to B field

n:1.04, \ =
110%x110%x20 mm?

Parabolic reflector

Al mylar

—>

Light box =

Thin Al plate

At the exit of Helmholtz magnet.




“hanyl?

Hadron & Nluclear Physics lab

FAC Aerogel

DPuin FAC can

2

—
(0]

—
(*2]

—
\S)

d momentum (GeV/¢)

reject is about = o8

0.48 GeV/c.

<
%)

1.01 1.02 1.03 1.04 1.05 1.06 1.07

Refractive index

)2 Refractive index should be
smaller than 1.04132.

KUNPLY

Kaon emits
Cherenkov light.

Pion emits
Cherenkov light.




. O
FAC PMT, fine-mesh PMT _hanlt
® L]
25000 [ N\ KUNPL
[ mean Npe:1 D&iii%
Crb ik o or-a |
20000 LA U TR XU
Crr b Jr Jr Jr JJ
AT T T TN TN ]
n L r i Jr Jr Jr J]
= 15000 RSN\ NG NG NG N\
8 [:r‘ R R I L WL I RN
Q [ )
10000~ Bad resolution for photon counting.
s Mesh type dynode
- Not Gaussian shaped amplification.
L | |

0

0

Fine—mesh PMT ADC o'
) —_ 1
Let's assume one photoelectron g
- mean ADC, +Q. £,
o
S Z—/.L 81 = n
. . ,Ll'e ]. 01 . L]
ADGnen = 32i0( ) (7=es) &
=0 2
_ M9 >,
1 —eH o N I I B I P PP

llllllllllllllllll (| L1l lIILJll
20 40 60 80 100 120 140 160 180 200







_ FAC Setup “hanylf

6/9~7/4 run

Drawn by S.H. Kim
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Pion efficiency
= (Events which pion leaves bigger ADC than threshold)
/ (All pion events in specific momentum range)
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Parabola FAC shows better performance.

Maximum 0.980 efficiency on average with neutron bar cut
condition(>0.7 GeV/c).
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Position Dependence of Efficiency
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