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TT beam test

LXe detector Nal+ LYSO

LH2 target
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Updates from previous test

Result of beam test 2003
Energy 1.6 % (right 0)

| S |1 s | e | s 1 "

O

3

@® Time 102 psec
&

Updates from previous beam test

Improvement of PMT

Newly installed calibration source

High power refrigerator (189W@165K) — 24aWJ T Haruyama

3

3

® Filled space in beam window to reduce inefficiency.

3

® Waveform digitizer —_— 24aWJ Y, Uchiyama
3

New analysis softwares ( ROME )
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Improvement of PMT
Q O Q

15t generation R6041Q 2nd generation R9288TB 31 generation R9288ZA > 24pWJ H, Natori’s talk

Rb-Cs-Sb K-Cs-Sb K-Cs-Sb
Mn layer Al strip Al strip density is
QE~4-6% Higher QE ~15-179% |  doubled, j
reduction of output || Still slight reduction HignenelE 15:0ilclr 5o
in very high BG of output in very Much better (J

high BG performance in "

very high BG ®
OO0 QOO
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Newly 1nstalled X'source

@ 4 tungsten wires plated with Au (50 micron ¢)

@ Po attached on the wires, 2 active points per wire

@ Active points are coated with Au (200-400A)

@ Fixed on the wall with spring.
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Analysis of alpha

Wire (50 um @) Alpha source are used for
e Q.E. estimation

® purity monitor

® optimization of MC

Alpha
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@ Sum of photons taking into account Q.E.

Energy Resolution

@ Depth selection. (22%)

@ Depth dependence correction.
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Intrinsic Time Resolution
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Absolute Time Resolution

A (Tmenon ol TLYSO)

ot(Xe-LYSO) contains
@ resolution of LYSO > 61psec
@ effect from beam spot and target size. 60psec

L i i i I | 11 i I |_| g i_l L | L1 x10-9
-1 08 -0.6 -04 02 -0 02 04 06 038 1
Tye-TLyso [sec]
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Practical Time Resolution

(Nor'mal 90@ Practical timing resolution of Xe

LY
e R Intrinsic depth

1102 64 © 61 =56 @ 33 psec
( High gain )
103 © 64 © 61 =43 @ 31 psec
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Comparison 2005&2004

2003 2004
55 MeV 1.6 2
Energy
resolution [%]
83 MeV 142 im0
| | 815 I\/Ievl < 65
Time resolution| (normal gain)
sSec
R g 102 <53
(high gain)
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Summary of TT beam test

@ Many updates from previous test

® PMT, calibration source, refrigerator, reduction of material, waveform,
software ...

@ Energy resolution for 55 MeV gamma rays were improved
from 1.6% to 1.2%.

@ Time resolution for 55 MeV gamma rays were improved from
~100 psec to ~50 psec.
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Energy Resolution [%]
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Summary of prototype tests

Prototype test is completed.

_ ... L P B e eeeaaeeeeaaaaeraaaannaabanaraaaannaaaas et d B SIgna ........................
H H H H H .om H H H H H
e

Energy

Time

Position

@ Energy&position resolution for 10,20,40 MeV
gammas @ TERAS

@ Energy&time resolution for 55,83 MeV
gammas @ n- beam test

@ Liquefaction and keep LXe only with
refrigerator

@ Attenuation length measurement and
purification technique (pre-print physics/
0407033)

@ PMT development and test
@ Calibration and reconstruction algorithms

@ High speed purification with liquid pump (<100
I/hrs).

Final detector is under construction.
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[Liquid phase purification

Liquid phase (high speed) purification was successfully done.

Teflon tube
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