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Development of a fast-response Parallel-Plate
Avalanche Counter with strip-readout for heavy-ion
beams
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Accessibility on mass-energy plane
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> Primary: 180, 48Ca, 79Zn, 78Kr, 12¢Xe, 238U... (SHARAQ)
> Energy of Secondary beam: ~ 250MeV/u Ap/ p~1/15000
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High-Resolution Beamline / \
Diamond detector
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Parallel Plate Avalanche Counter

7/ —Rif ~ 10Torr

- BUVHR+EIREE , 1 — =1 Counter Gas

- IZNXEL, —HRGINAER e X

- EERBYD 1S | ik GTERIAIR 4 mm
- RBVEFERRER U H/— Rl |

- EnsO B \IL5 Lhit) r, B
.'E&h = —I—c TC TC TC TC TC TC

- 17 (H, He, Li,..)IFMER# EIER
> Delay-line PPAC (fit3E{)

—_ EIERIC & DEEH
: x=Kx*x(Ty—T,)/2 K: slope factor Beamifhit] ~100 mm

@Dispersive focal plane

- Delay time: 2.04 ns/pitch
- Position resolution : ~ 212 um (o)

- ®mAKT100 nsiEE OHEIERE), BFIERR)IFhit positionlC & D

: —| 1 MHz 2EOLD > EE—OLICEABTESD
H.Kumagai, et al., Nucl. Instrum. Meth. Phys. Res. B. 317, (2013) 717. Strip @H“%Hﬂ b% (/ & :)
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Strip-Readout PPAC <{#&>

Configuration of Electrode

¢ @@Qﬂ‘é\ Ak " 4 7"1'4%'3‘BigRIPSszE Prototype Standard
DL-PPACtrE-]ﬁ Sensitive area [mm?] 150 (X) x 150 (Y) 240 (X) x 150 (Y)
Gap between anode and cathode [mm] 4 4.3
~ - - Strip width [mm] 2.57T(%; YY) 2.55(X), 2.58 (Y)
* EE&%@HU%HELEW'\'%E Number of strips (channels) 58(X,Y) 94 (X), 58 (Y)
- BF v > ZIL(>100ch)% FPCTRU AL R -
R el R
Board (Y) FPC \
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E— Board (X)
FPC ' A

Cathode (Y)
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Anode plane
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Signal Readout
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* RN 2 SBERICIEE BRI Z G hd

* Time over Threshold (ToT) Cika 5% SiEICHRE
- RA({SHR18 ~ 50ns
- Flash ADC[3 & (il (> ¥10,000/channel)
- BRI BICIFRHAHHDD

- ASD Board: HATASHI REPIC, RPA-132

Gain 0.8V pC!
Time constant of integrator 16 ns
Number of channels 64 ch
Input charge + 1.0 pC

Threshold control voltage
Input (Output) type
Board Size

LVDS
160 mm x 180 mm

0~ =+0.6V(£0.054 pC equivalent)
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ASD-Chip Circuit diagram
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“igure 4-2 Schematic diagram of the preamplifier, main-amplifier and baseline restorer.
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Signal transfer

Preamp-Board Conversion-Board  Feedthrough-Board Cabls SR-PPAC
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PreampO0)Analog Output @ RF 200kV
(Magenta, Cyan, Green)
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Strip-Readout PPAC <@thix>
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Strip-Readout PPAC <HfsEzF(i>

> Proof of principle Exp. @ HIMAC > Test Exp. @ RIBF
132Xe, 115 Mev/u 132§n/48Ca, 300 Mev/u
30— 300 ‘

E—. 250;(.3) X . g 250;__

E 200 -.5 200%_

2=

2 o0 E 100:—

,_g,. 503— '2 f

2 F ; i : F

& &% oa0 6 oe 60 6w 6w 0~ b Ll

10 10? 10°
Voltage [V] Beam Intensity [kppp]

* Best position resolution: 100 um(c) * Keep 99% detection efficiency

@ 700kHz

- resolution at high intensity (770kppp): 121um(o)
- Position resolution: 135 um(o)
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“Determination of neutron capture cross sections for r-process nucleon synthesis”
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ERA (?) £02. E8r—20L [ 11

> ERr—2I1L : EZ{ETIF2 miZEOE O %(EA
Cable capacitance: 27 pF/ft

Data taken by R. Tsuchiya (Rikkyo Univ.)
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ASAGI-CardO)iE2iEH

= L
B |

« S{i> TLVSASDN— K HEEdh
: GBNBRECTRHBICHL <BEHLEL .
(P> 2TH A %RS)

SPADI |
ASAGI card: AGAsA based General Interface for write chambers Alliance |

ASAGI-Card Prototype card

h AGASA ASIC || Change number of resistor(1-4) and capacitance(1-8)
{Version1.0) For adjusting gain and signal width

. %(, \%@E% DC signal input
o — harge
- FES - BIES O oo i
Analog Amplifier , . amplifier
J P R;s‘_Ac A COE ﬁ“t’, R_B_SHP
output 3 A ancellation__p
ASAGI + SR-PPAC [mput | | ¥ s o
Studied by TERI A (LK) > [eap=] >
Test pulse (& §
input :
; er | Threshold value: *1.65V (3.3 mV step)
oo fr ~ 110mm * Both % input charges can be used
connection
pins pire ASD power

& -
| LVDS output: 32ch +5.0V Qo‘penlt Cf: ILFBRIA AR 1> R T LEHIRR2022
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* MCP (Micro Channel Plate)ldABE. High ratefdtENi= » 7
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