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Gas-filled ionization chamber

« beam current normalization
« beam composition monitoring

« detecting heavy recoils

 Long life using gas flowing system
o Relatively easy to make and use
» Easy to fabricate large area detectors

 Energy resolution is comparable to semiconductor detectors

« Slow response — new design is required
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Conventional design
i
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* Frisch grid: to get rid of the dependence of the pulse amplitude on position
of formation of the ion pairs

« electrons (and positive ions) should travel relatively long distance

¢ maximum counting rate is limited to ~100,000 pps

&S

May 17, 2017 2 A AR L AXAET| 71E HAY 3120



New design: multi-electrodes fast ionization chamber

» cathodes are combined and
grounded

e each anode is connected to a
BNC feedthrough

« each section between
cathodes acts as an separate I.C.

« 10 mm spacing between
electrodes

Cathodes (grounded) 6
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« easy to replace window (window block)
 entrance window: gauge 20C Mylar

« electrodes: Cu frames or PCB boards+
0.0007" gold coated tungsten wires

« wire pitch: 2 mm (transmission rate ~99%)

o AE-F telescope

[NV,

o
Q@
G
Z
> 1398
& ¥

May 17, 2017 L WAM AF7| S AXESY| 7= | AN 5/20 & 2y £y O

A543 N



lonization Chamber

From Preamplifiers

Electronics i 5
Spectroscopy Spectroscopy -
Amplifier Amplifier unipoler
Canberra 2020 | | Canberra 2020
i
Delay Delay
PRl e Amplifier Amplifier
ORTEC 427A| | ORTEC 427A
[
3
Timing Filter
Amplifier
ORTEC 474
preamp: Canberra Model 2004
CFD
PS 715
L
ey e S
L
Prescalar
(1/2M)
)
VME trigger Flzgn5 |[;_u’5c_:rut
- Y FyY
Gate Generator ADC
amp: Canberra Model 2020 PS 794 sirobe CAEN V785
D W 1398 3
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Results I

500 |-

400 -
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200 -
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- 1o beam, Ebeam =

Beam parti
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200 [
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« new fast ion counter can reliably count up to 300,000 pps

e transmission rate through a plane of electrode is ~98% for 1

« a set of electrodes with 2 mm pitch was made

mm spacing
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Results II - cocktail beams

76Ge, 76Se 80Ge, 80Se

IIIIIIIII|IIIIlIIII|IIIIIIII||lIIIIlIlI|IIIIIIIII|IIIII IJIIIIIII|IIIIlIIII|IIIIIIII||lIIIIlIlI|IIIIIIIII|IIIII

100 200 300 400 500 | 0 100 200 300

Maximum count rate of ~700,000 pps was achieved!
fast IC: NIM A 751, 6 portable IC: JKPS 64, 516
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Next step: Position sensitive electrode

|
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« position sensitive electrodes for the first two anodes
— x and y position information
« 2 mm pitch — position resolution of T mm

« 16 channels per electrode
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Position sensitive ionization chamber - results (off-line)

6 8 10 12 14 16
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Position sensitive ionization chamber - results (on-line)
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JAEA tandem facility

ECR lon Source
(Ne, Ar, Kr,~

+

v

Negative lon Source
« MA =D XSl T 7H57]

« maximum terminal voltage: 20 MV

« Ne, Ar, Kr 2| &2 ?[2t ECR lon Source (terminal
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Experimental setup

12C/14N Beam

Au Target

Scattered Beam

« 12C (24h) and N (24h) beams at 60 MeV

« isobutene and/or P-10 gas will be used to
fill the detectors: PPAC ~10 Torr, I.C. ~100 Torr
« Using a '%7Au solid target, only scattered
particles (not direct beam particles) will be
detected by the detectors

* Position resolution and energy resolution
will be measured with the beams

« Various intensities of incident charged
particles ranging from 103 pps to 108 pps will
be used to find the maximum counting rate
that the detector can handle

« A Faraday cup will be used to monitor the

&S

beam intensity
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KOBRA o B
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» Fusion/Fission spec.

» Decay spectroscopy

> 1255 (p/Ap > 2000)

> HIEFRIB A > = %)

» SIBIt In-Flight 24l & 0|&

> 2 Ho| YA (> £100mSr)

ot RIB 44 (> 108 pps)
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Courtesy of RISP

am e B O2EH PPAC
KOBRA 24 o N
PEERE PPN~
m ) Main Specifications
\"‘ ’f’ Maximum magnetic ~3
. rigidity (Tm)
m Wien filter ' Mass resolution (m/4Am) ~700
FO @ stage 1
In-fllght separation \ Dispersion (cm/%) 42
Big-bite or @ stage 1
spectrometer Beam transport Momentum acceptance (%) +4
. . - @ stage 1
Wien filter
Angular acceptance (mrad) +40 (H) and
P Design concept @ stage 1 +100 (V)
\\
QS 4
- Stage 1 (FO-F3)
J Production and separation of RIBs via In-Flight method with high intensity

SIBs from SCL to produce both neutron- and proton-rich RIBs

Associate devices - Stage 2 (F3-F5)

ﬂ-m Big-bite spectrometer with a Wien filter

FO [ RI production target Rotatable stage is under consideration

F3 gas-jet target, gamma-array,

detection system Large acceptance S,

< Z
F5 Focal plane detection system 9 fé
> 1398 <
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Ionization chambers at KOBRA
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Big-bite
spectrometer

"\\ F4
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Wien filter, ‘/
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W Wien filter,
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F3
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Future use

to monitor

to detect heavy recoi

/
f"laﬂ

reaction measurements

h

g

S ), (pra), (p o), etc.

:J“ﬁ'
1325 d 133
2005
(9/27) 1,561 keV
(1/27) 1,363 keV

-

——

3/2- 854 keV

72 0 keV

Jones efal, Naturg, 2010) °
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Thank you

KY. Chae, M.S. Kwag, S.M Cha, M.J. Kim, D.H.
Kim, Y.G. Kim, K.B. Lee, C. Akers, K. Nishio, K.
Hirose, H. Makii, R. Orlandi

Sungkyunkwan Univ., RISP, ASRC-JAEA
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