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Motivation

Particle Identification for Reaction Residue
* c.f. 2nd beam from (Bo, AE, L/t)

Candidates:

. (1) (Bo, AE, L/%)
+ (2) (Bo, 4E, E)
. (3) (L1, AE, E)

c.f.
Magnetic Rigidity : Ap;//Z=cBo=R

Energy Deposite : z?/3° =D=AE
TOF L/p =t
Total E : AT =E
Assume that Z=0 for Z=40 or less at 77=250 MeV
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PID (R,D,f) / (R,D,E)




PID (R,D,f)/ (R,D,E)

* (RD,?): z Quantized
2
-G ) (5
same amount[ T

e 04/A=0.2/100=1/500
. or/R=1/700
e ap/B=1/700/y>~1/1100 @B=0.62

» Even if 0;=50ps is obtained, L =/0m 1s required.
» If 0/=100ps, L =20m 1s needed.

« o1/L << gp/p is also required.

 Alternative method?




PID (R,D,f) / (R,D,E)

* (RD,E):
Ty En R (00%) G

same amount[ Quantized T

e 04/A=0.2/100=1/500
. oR/R=1/700/(y+1) ~ 1/1600
. 0/E=1/700/y  ~ 1/900

» Goal(Expected) : oe/E=1/1000
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Nal(T1) motivation

* response to v : well known
 response to p : relatively well known

* Scaling : 662 keV y : AE/E = 8 %(FWHM)
* 250AMeV
* A=40: E=10GeV — AE/E =0.065 %(FWHM)

+ A=132: E=33GeV — AE/E =0.035 %(FWHM)




Nal(TI) motivation
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2Ne primary 110 AMeV (T. Suda, Progress Rep. 2002, p.171)

« Results 0.7%(FWHM) = Scaling 0.13%(FWHM) 797

Re-scaling with 2’Ne results
« A=40: E=10GeV = AE/E =0.34 %; or/E=0.14 %

« A=132: E=33GeV = AE/E =0.18 %: os/E=0.08 %




Experiment

« HIMAC SB2 Beam line
« VAr(Z=18), 3*Kr(Z=36) @ 400 AMeV
e 2nd Beam Z<34 (@ 250-300 AMeV

. Ap/p=0.1% @ F1 by Slit

* For (R,D,E) study
» Si+Nal(TI)
o 3"Ppx3"t
« 3" cubic (Harshow)
« Si+CsI(TI)
* (Si+HPGe)




Nal(T1) results

AE [S1/Ion Chamber] + E [Nal(T1)] with momentum tagging(~0.1%)

run 273

75 :
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Nal (T1) ADC

G?EzO.IS% for °Ge @290MeV/A

HIMAC p181 exp.




Nal(T1) results
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Summary of Nal(T1)

or/E=0.15% for 8Ge 290 AMeV
Scaling from Suda's results 0/E=0.10%

Quenching effect ? (not confirmed yet)
reaction tail = worse S/N

rate < 0.5~1.0 kHz

etc.

 How to use PMT properly ? -500 V or less for H1191
» Nal : easily cracked




CsI(T1) motivation

« Comparison with Nal(T1) properties

CsI(TI) Nal(TI)
water absorption small yes
T lus 0.2us
density 4.51 g/cm? 3.67 g/cm?
AMAX 540 nm 415 nm
I 56 eV 25eV
Readout € ~100%?(PD) > 20% (PMT)
# of seed ratio 100/56 X2 >7? 20/25

* relatively easy to handle
» Large area coverage with small dead region
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CsI(T1) preparation
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CsI(T1) preparation
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CsI(T1) preparation

~ Pre amp®DRTE

: T | CS CS NO12
,.g - ¢ suri + CS515-1 515- |AMP- |-1
S o f G N\ 3
i;« i ‘*ﬁg‘ﬁﬁ; k _suri + N012-1 | ToF O O O
% 1500 A ﬁ'&. suri + CS AMP-3
- % 5 ,_‘.__a“;ﬁu,z-" % ' 1 OpF O O O
40cube XU AR+ PD 282 F

Pre amp C;'=1pF

—  Csl : CS515-11CC; =100pF. R{=1MQ

S| . NO] 2‘1 (:Cf’=‘| Ost Rf,=‘| OMQ




CsI(T1) preparation
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CsI(T1) preparation
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CsI(T1) experiment
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CsI(T1) experiment
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CsI(T1) experiment
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CsI(T1) results
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CsI(T1) experiment
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CsI(TI) results
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CsI(T1) results
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CsI(TI) summary

oe/E=0.4 %

Independent of Total Energy
Pulse height : Satulation
Where?

For large area coverage :
Better performance by

CsI 40x40x40(Suri)+PD28x28+LG : 0e/E=0.36 - 0.40 %
x4 of expectation value of 0e/E=0.1 %

To be studied :

 Saturation (of photon?) in CsI(T1)? : Tl control?
* PD optimization

* preAMP : Cr IpF=100pF + other treatment?




Considerations

oe/E=0.15 % @3" Nal(T1)+PMT
oe/E=0.4 % @40’ CsI(T1)+LG+PD28?
x5~15 of scaling from 662keV y

—> saturation somewhere

Tolerance : < 0.5-1.0 kHz

Material Uniformity upstream of E detector

c.f. 23 um Al foil(6.2mg/cm?) :

250 AMeV Z=32 : 0.25A MeV loss, AE/E=0.1%

Next step ?




Summary

0/E=0.15 % @3" Nal(T1)+PMT
05/E=0.4 % @403 CsI(T)+LG+PD28§?

x1.4~4 worse than requirement : 0/E=0.1 % (50 sep.@A=100)

Nal(T1) : 40 separation (@ A<80
CsI(T1) : 40 separation (@ A<30

Tolerance : <0.5-1.0 kHz

Saturation

Csl(pure)+PMT ? (Terashima-san's talk)




p181 experiment collaborators

Tohoku Univ. « NIRS/HIMAC
e Natsumi Endo  E. Takada

» T. Kobayashi  TITECH

e K. Ozeki®” Y. Satou

* Y. Matsuda « RCNP

* Y. Naoi  H. Okamura
o T. Miki « RIKEN

e T. Shinohara  H. Otsu

« M. Kitayama

o K. Inafuku

*) RIKEN at present




Thank you for your attention
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