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In recent studies

(in the past ten years or s0) ... Soft E1 excitation ISGDR
B}i ; : RC N P Cluster ex. Toroidal

o 3 (Open) Questions
mode mode @ [> @

* What is the origin of PDR?
A (SD) (TD) - Neutron excess?
O L3 muy PDR IVGDR - Small S,/ threshold effect?
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© — S — —_ Grand Raiden
7 7‘\/ I\ 7’(7_ > & LAS Configuration: Q-SX-Q-D-D
| Mom. Res.: 1/50,000

<1 >  [Laree Acceptance | Sora e 2o ot
\’\:‘;““"\“““‘ﬁ“;‘\\ , - | Spectrometer (LAS)| angle: 0-70 deg.
\\’ ““\\\\\ \““-“n‘;"-""‘ ~ MP | Bending Power: 5.4 Tm
\\\\\\\“ ‘,‘;?;w | 50 5° Magnetic field: 1.8 T

Dispersion: 15.4 m

(o,0’) E Res. :16keV@392MeV
_~ LAS

Configuration: Q-D

Mom. Reso. : 1/5,000
Solid angle acc.: ~20 msr
Momentum acc.: 30%
Angle: 0-130 deg.
Magnetic field:

Bending Power: 3.22 Tm
Magnetic field: 1.61 T

Grand Raiden (GR) Dispersion: 2 m

AKX
XS \" -

1-F.C. —> &=

Focal Plane Detectors (2R=2. 5.4.5° ) 7

Scattering

Dump-Q Focal Plane Detectors

0 deg. Beam Dump

(GR =0 deg.) 295MeV proton

0 1 2 3m (un-polarized)

e GRMDH (pp’), CHe,t), (a, a’ ), etc -
« LASH{ED (p,2p), (p,pa)
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BB (FY2018%4112)

276 hours E404 T. Kawabata et al.

120 hours E462 U. Garg et al. _ HRE N 22

24 hours CAGRA dev. 1. Eiji et al. ) %ﬁﬂ 10-15 ﬁﬁ?&:@ R R

36 hours Beam dev. et al. e L ““A&/ﬁb\ 1 JE Fﬁlﬁ/é’%%ﬁ

s S Keacnl |+ ER(HL)R: 1 - 2 /R
300 hours E483 Y. Watanabe et al. « GR®D gf{%ﬁﬁ @*fg @vlz/]\77‘/7
168 hours E413 T. Wakasa et al. DEER NN

72 hours E377 PvNC et al.

156 hours E422 PyNC et al. o I—HW—FHAOKHEZNHLGE

48 hours E492 S. Kanatsuki et al.
96 hours E442 K. Sekiguchi et al.
168 hours E461 T. Aumman et al.

Total: 1560 hours (65 days)
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GR & LAS £ S EEH 28

(&R S MWDC (Vertical Drift Chamber (VDC))
Trigger h 52— 7 IAF 7 F1L—%-> TOF, PID

Primary Beam

Charged particle

VDC1
VDC2

| PS1&PS2
Beam Viewer- l—ﬁ/ /Z Aluminum Plate

Cathode plane

Potential wire
% Sense wire

/ Cathode plane
, Wire " Amp discri "
Scattered Proton (CSXOAn;'6A553'g'(C s0ns) TDC
T=6Uns
GR VDC wires: 800 wires /
(X1 192 wires, U1 208 wires, X2 192 wires, U2 208 wires) PMT NIM
BREGEEL 1150 x 120 mm? discri » QDC
LAS VDC wires: 1578 wires ‘
0. 72 e, . 238 v, V2 258 v (5 DAL AREDTZD
Plastic scintillator THIZMWPC Y 65
GR channel: 4 - 8ch - 2nd Level triggerx%17L . Fast clear
LAS channel: 12ch (%ﬁhﬂﬁﬁﬁ 720)
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Campaign experiments in Oct. — Dec. 2016 at RCNP

CAGRA

12 Clovers from
ANL, ARL, (Tohoku,) and IMP
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Campaign experiments in Oct. — Dec. 2016 at RCNP g

—

CAGRA

12 Clovers from

. .+ -3 B ANL,ARL, (Tohoku,) and IMP
Grand Raiden &
| R ;,__J : < . + 4 LaBr3

b BB NE |/ [arge volume from Milano

. \ J"k &

;? I' :

- Beam time
1. Structure of the PDR via (a,a’y) and (p,py): |

from abroad: 9 countries, 15 institutes,

: 31 days 43 people
" 2. Inelastic v-nucleus response: 5 days from Japan: 19 people
3. Super-deformed states, High-spin states:

9 days i Data analysis is in progress at 5 institutes
In total 45 days Regular meeting is held every month
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v' LaBr; detectors ~ 10-30 ch
- Mesytec QDC & CAEN V1190A TDC

v’ Si strip detector ~ 200 ch
- Waveform digitizer (CAEN V1730 16¢ch 14bit, 500 MS/s)

v" Plastic scintillator array ~10-30 ch
- Mesytec QDC & CAEN V1290 TDC

v MWDC
> #R% ASD (SONY CXA3653Q 1=80ns) & CAEN V1190A TDC

etc...
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WS course DAQ (TamiDAQ)

RHKEFED GR & LAS FH DAQ (C §3&
- YT —D 578 E! / common trigger
— Multi event buffering
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~200m |
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RM5576 O

Plastic Scintillalors Collector
=H B8 .
ﬁ% LE Experimental Room

o LA—IURTFLIMLDEREA]
— LeCroy FERA TDC > CAEN V1190A~NF84T3%

I
|
|
{
|
I
!
|
!
|
|
|
|
|
I
|

i

[0 SEVME 0
V
0RM5376 0

Tl

Recorder

— LeCroy FERA QDC > 20214 [E|Z Mesytec MQDC—-32 N 1T
— Trigger B<%: LeCroy CAMAC FPGA (Model 2367 ULM) > F{Fmd

— GE VMIVME #% Single Board Computer (SBC) = ?
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Macintosh

Counting Room

« SERIt > 2021 FEITEEFITL, T4 TFA LR L (Clock trig. FEHT YRR A Ls: 10 ps)
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CAMAC QDCOHOSE S

O conversion, dataZ T A A AELY, ~ 25 ps/event
v BY X T LDOFHH LERFRIZIH L Z5 kHz (~90% live time)

O FERA moduleld & > < DEICT 4 XY, WEROXFIEHA TE AL,

Live time calculation

[a—
TTT

o
)

Live time ratio (%)

0.6 ............ ....... S T R — N . -

RN WS W W 16 1 W N

04 -_—25;,1s/event ................. ,,,,,,
- —2puslevent | N
0.3[—=300 RS/@VERY i N

02

1 10 1
Trigger rate (kHz)

MR vy bR VRIZTy T L—F 2R3,
B Ztrigger live: 2010 kHz

(BoR HE K AZAR)
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MQDC32

v  RCNPTIZ2BBBAFE 4,

v' 32 ch VME QDC

v’ conversion time: 250 ns (32 ch)
v’ time stamp

v" FIFO buffer full output

v fast cleariégedH Y
7=7= L. "clear L 7 L\”[F(Cdelayed trigger
ZANNTHDREDHY,
clearf% ®Mdead timelt % L,

(BoR HE R ATAR)
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Results

VME QDC v.s. CAMAC QDC VME TDC v.s. CAMAC TDC

madc.adc[0]:grpla.adc[0] v1190_ssd.lead[0][0]-v1190_ssd.lead[1][0]:grpla.pos[0]
g 1000E - - - - - - 8 200:
Q) QOO e i e e e = -
§ 900: E 150
8001 2 c
£ 2 00 -
700: ........ & - : . -‘-.h_‘-._.n-' 102
SOOE ........ 10° 50 + $ _;_..é" i
500 Ot
4w: ........ E :
E 50 _.4—"".". 10
300 o 10 E — :
2005 e i -100—
co:"'“slo”H1(|)0HI'15()””20()'“5;,()””3(;0'”55'6“lul)o'”kéduir,oo 1 ‘2000:'"2|0"'410'"610'"310"'“;0"'1;0"'110' 1
FERA QDC ch0 PL1 pos by FERATDC
/_\Il\i N = 48 | — Fﬁ =] <~
BEEUANERNTWSE DT, 7 —XEUSICHEEIE R,
Ch# Name Hz Hz/nA Trend
0Beam Intensity 0.0 NaN —
1 GR Trigger 99,398.7 Infinite o
2GR Trigger Live 91,202.5 Infinite —
3GR Clock 10,000.0 Infinite o
4 GR Clock Live 6,595.9 Infinite o

DMAER(Z LY 7 —XEWE ~90 kHzZ ZE K, EBRDFEERTIL50 kHZAZE D,
ey 7 NI —, ST RZ AL 9 us (€D ~1/10)

BEDOEZEIZIVME/N R 7 A >~ DT — RExiX, ~14 MB/sec

(B K B AT AR)
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2 —HP—EHADAQD < — ANL digitizer = MyRIAD
v CAGRA data was taken by ANL digitizer "

v" Synchronization between CAGRA DAQ and GR DAQ
by time stamp and trigger modules MyRIAD

v" Count rate dependence of the energy calibration
parameters

E. Ideguchi and M. Carpenter et al.,
a NIM paper in preparation
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— BHEIDOEEE (V11907%:&E) AT, ENfEREZEL =LY

—— VME® Single board computer BN T4 AAVEHEDTH LWLVEDZEF->TH =LY

— JHDAQ (NestDAQ) TEEIZHF->TULVEEE (V119074 E) EF 2 BN TARLT=LY

— BRIORBIAEN-OT, RETAMUFORTLO—EE-(ZLEEEY =0

— BHIDEHIDEETEMCATR =LY

— FEH D NestDAQ DT EZRT-L, Linux ETERIZESWLWSTOEANFHLNTLNSEMR =LY
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