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RIKEN RI Beam Factory (RIBF)

Old facility

Experiment facility To be funded

RIPS

Accelerator

GARIS

60~100 MeV/nucleon

CRIB (CNS)

50 m

<10 MeV/nucleon

350-400 MeV/nucleon

New facility e

Intense (80 kW max.) H.l. beams (up to U) of 345AMeV at SRC
Fast Rl beams by projectile fragmentation and U-fission at BigRIPS
Operation since 2007



World’s First and Strongest
K2600MeV
Superconducting Ring Cyclotron

400 MeV/u Light-ion beam
345 MeV/u Uranium beam

World’s Largest Acceptance
9Tm
Superconducting Rl beam Separator

~250-300 MeV/nucleon RI beam
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Control Z and N of beam

High-resolution
¥Q-H18 beam line

F-H10%

SHARAQ-SDQ

SHARAQ-D1 5
SHARAQ-Q3 ™

SHARAQ-D2

SHARAQ by U. of Tokyo
Max. rigidity
=6.8Tm max.



SAMURAI Spectrometer

Superconducting Analyzer for Multi particles from Radio Isotope Beams
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SPiRIT TPCHEEE

Z: beam

N

e Bevalac EOS TPC75"\‘—X 12mm j\x: wire

. P10 (latm) Z{E->71="7
ga?FEO%/T‘/F A L. \Smm

— 120001|E|0)/\ yh B,E
o TPCERIIZZA—4 Yk,
o 2FREN/TBE: 2.5cm
« MEERBAFEL 107100

Y: drift

112pads (1344mm)

108pads
(864mm)

Charged-Particle Track

\\\\\\\\\\\\ \\ Gating Grid Wire Z?ﬁc’:n

\\\\\\\\\\
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Induced-Charge

Distributions Ground Wire Plane

Anode Wire Plane

D)

Pad Plane 14
(12mm x 8mm pads)



GET no. O | AGETno, 1 | AGETno. 2 AGETno. 3
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Can_AsA:lO_ZOld-11-141’04:03:12.002_0001 - Frame no. 2 - Event no. 3854 = crannal o
CoBo no. 0 - As Acl . 0 - AGET no. 0
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Channel 8

Reconstruction of charged particle tracks
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SPIRIT-TPCD & A H LYV AT L :GET

TEBEE K 2009/10~2014/9 A
— 5LUYDAQ rate (~1kHz) GET
— JGULNADCL S (>10bit). \
- & 47]'/75\ ST, Z=10FESHbALBITETES.

o % GET systemZ £ FH. General Electronics for TPC.
— RERILFELTEITKE-TSVRIZKYRARINT=-HE L RAT L.
— RIBFfZITTld7E<. J-PARCOM R FA4EERIZTHEH
— readout 12bit ADC 512 samples from 12000 pads under 1kHz DAQ rate
M A EEIZ.
— JBBEENI(L0.1W/ch
— J=3=XT~5000JPY/ch

GET general meeting
at France CAEN




SYSTEM GET ——

Generic Structure (H&S) FARM
212 Final Dyn Rnge Trigger4

10Gbit B.width cvent
. . . Building
4 Level Digital Trigger Data

Control
S. Control

Web
Service
Security

AsAd M|  CoBo

AGET FPGA
ADC

L
FPGA

PULSER . -

-

e T
T r Mutant |
JA\

SPiRIT TPC: e
48 AsAd boards Front-End FPGA Trigger
12 CoBo boards Coding ~  Clock

ﬁ! ]”lfi
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- 2 u-TCA crates V, |, EM & Temp
W 2 MuTANT boards _CO”"OI/Satb |
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SYSTEM GET i |

' Generic Structure (H&S) " FARM
' 212 Final Dyn Rnge Trigger4

10Gbit B.width Bi‘;/eo,/:;
! 4 Level Digital Trigger o

Control
S. Contro/

Serwce
Security

C
3-Level
A, Trigger

-~ Clock
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Novel ASIC Chip by GET project: AGET

Architecture

64 analog channels : CSA, Filter, SCA, Discriminator

Auto triggering : discriminator + threshold (DAC)

Multiplicity signal : analog OR of 64 discriminators

Address of the hit channel(s); 3 SCA readout modes : all, hit or specific channels

A \
-1 channel Trigger

512 cells

TESTaa SLOW CONTRO| Power on . SCA Control| Readout
Reset W/R Mode

Mode
4 charge ranges/channel : 120 fC, 240 fC, 1 pC & 10 pC
16 peaking time values : 50 nsto 1 ys
Fsampling : 1 MHz to 100 MHz
Possibility to bypass the CSA and to enter directly into the filter or SCA inputs
Input current polarity : positive or negative

AMS CMOS 0,35 pm

| PAGE 24



258 F8 D zero-suppression

e TURI-E

A4 JL X

— ConversionefLf=T—ARIZxt L. B{EZH [TH>data

reduction

. 7HOy-E

A9 JLX:

— DiscriminatorC7 OV {EENREEEZBA-Fro 2RI
f=1+ADC>deat timeZ455<F 5
e 25MHz 1ch FADC for 68 channels

 STAR-FEEDIZE . ADCZch# 53 #{F . 10usec conv. Time ADC
for 1 SCA-cell: 512cell ADCIZ>5msec > B HEHE N KEZLY

Pad

. Hit
Discri. Regist.
SCA




12 R B digitization : DAQ rateD =

24000

=®—unalter hit register
(theoritical)

——// alter hit register
(theoritical)

seguential alter hit

o000 5 register (theoritical)
== guential alter hit

register (measured)

3000

12000

Event rate (Hz)

0 2 4 b 8 10

Channel Hit count

o EYEABHO=F¥ RILDHDigitized B,
— PedestalfZITDF v 2 JLIddigitizaL7El Y,
— DACIZH BRI D EHE
o BAIX1ASIC(64ch)F8chEybh B >T=15E [F4500Hz TDFiH HLU A AT REIZ

26
Courtesy of D. Calvet



SPIRIT-TPCTIX{EH LA
TPCIZ&KBEILTR)H—

o GETVARTALTIEPad Hit#IZIEC=tIL 7 ) A —RITH AT BE,

o Trigger Z32[T{T1T R IEHitIE#E#RZ 25MHz TtriggerE a—JL~iEY) |
40nsEIZR) A —HITE

 Hit patternZ{#>T. high level triggert, F{TT= 5,

Trigger®a—)L

DAQ

SLOW CONTROLIL | Power on SCA Control| Readout
Reset W/R Mode
n Tes rial Interface Mode]



GETDZEAN A 3—T A ADFHF

Analogff 53 M oDAQER T E CT— B LIV AT LELTHEINT
WM, LT & ECEICHRETILENH D,

TPCA D IEHEER (protection + adapting connector)
— R—FBEAHROBIK Bonf-ZEM[IZ ]\bﬁ(ﬂ’#’blib\ﬁ’f&b\)
— Noise/GainlZ8229 5 a . S

DAQURTLDME

— Eﬂjl FET D tﬂaﬁt%ﬂo”%A*)t’CEﬁTél liﬂb\bbd)jilf'ﬂ
—RTIRET OWENH D,

o AR KD (common trigger) or Time stamp
- 5|ow:u|~|:|—)l/<a —EDE=R)J1GE | LB IEHREAR
BIZERECYEYTELN, HMEDHD EERT IDENHT-.

—DDAEHVRT LELTCETERRALEDIEHHITHY ., A
fE L —F — 17z,
- VRFLOFEBERA TSR T, MLVMEREEBALTEL X 1.



RONT=AR—RIZEEFZININT DT=8IC
ILX T NEBE A HIZ /A XRIC

[ TTTTITTTITTI T | — Lim*&Ek:A5TH 500um
—%Eﬁh*ﬁ%ﬂj\%%%ﬁwLLO{J
Zg —— L1 > —IbR:22um Ag shield
LT = A~ I I
O O _J—L1ali—L e =R 12,5um Polyimide
—— BEBRE:25um %umglay
— LIEEWREISum+ il - =: C{H Cu plate+overlay
—— R—Z:A 7 =K 50um polymide
— LZ2FRERBENSum+ 8o >=10um
— EBE:25um
O O —L2Aan—L R Jr=E 12.5um
X — 2R =L 2 um
— ESAEIRE/LEESAH 40um
Tl T Il —Lema®m:72ITR 500um
GET+ZAP+TPC
(1) Full ZAP (2) 1t 34ch have ZAP
shielding stripped off
= R P A AN T 1 S BT A e Y
g % [TV g NI ’ |
g & | \| | AR e i \|
K I, Y | 3k | \
(1RMSADCw/  2.55 6.37 5.31 e 'M'IW“W»J wuu lV | |
full ZAP 1: 1;_
I R R R - R (R R I R B
Channel Number Channel Number
(2)RMS ADC w/ y >.85 4.02 ZAP has Ag shield layer which increases the ZAP
stripped ZAP

capacitance: Remove Ag layer - Reduce C,, 2 Reduce noise

120fC, 233nsec

29
Courtesy of W. Powell
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SPIRITAHDAQY AT Ls

BEDRIBFEERIZETH5T—2H 4 X #Tbyte/15EER:
1HDD/13EE&

1ZRER (I U= UOhvBE < LY

Trigger|lX TE ST, BiasH Minimum|Z,

BHRDGEEIE. DT —3F A XHKEL

10MByte/eve w/o zero-suppress

— Trigger rate 1kHz1=&9 & . 10GByte/sect=h vk —o LD
%'lﬁél:d:[')s B A 1.2GByte/sec

— w/o zero-suppressD 15 & [FDAQ rateix K 100Hz
0.1kByte/eve w/ zero-suppress ﬁ FH RS
— GBI EKHZEZETULMTS
WFNICTERTRIMT IO U TIEBSEE
— Bt EH 72— THEMHT




~FETHLIIIIVD—FEAN~
o FEERT—A4ERL—: 300MB/sec (1.2TB Max)
o EALANILTIEComputingA75DIEEIZELERINHS
— CNZFETlEworkL TLV=
o HHiEtER L I—~FTHENEBZEDHS
— WELRICN—AMIFHELE(OTORMALT7)
— HOKUSALLIFRD 107 D1FZEDUIERE HEFDOREAS X T L

10Gbps line, short RTT
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T4 5 R DB R

* Rl beam of 300MeV/u 132Sn
— Total beam rate: 10kHz, Purity: 50%

 Trigger rate 10~100Hz
e 9900Hz beam is useless and causes trouble on detector.
— @Gain attenuation, field distortion.

- Employment of Gating grid:
— lon does not go to amplification region.
— lon feed back does not come back to drift region.

b OPEN | s o4 L [CLOSEL L L L
L IR EN l'l".'-. i NI .'.'I.'l | |I || '.". = :

e e e L1 1 1 1w
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-1.44 |- | piity | | % ~ -1.44

1+Anode wire ~ 146 {h

e i i
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Selective readouth T=750 N
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EIRT 5,
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run_0352 - Frame no. @ - Event no. @
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e SCA stop
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Event ID: 12 (Gain calibrated) - Top view
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e Saturation effect&EFE(ENBED

Run#1818 - Event ID: 6 (Gain not calibrated) - Top view
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Run#1818 - Event ID: 39 (Gain not calibrated) - Top view
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