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« Super Kamiokande (H20)
Ref. Beacom-Vogel, PRD58,053010,°98
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NC:v +"°0—v, +X@(Vx =V,,V,) ~700 ev.

« KamLAND (CH)
Ref. A. Suzuki,Nucl. Phys. B(Proc.Suppl.) 77(1999) 171-176
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>2. E398 experiment: 100,12C(p,p’y) FEHif 22

£ 5
at RCNP (Osaka Univ.), 201445 H19H~28 H L :

Primary Becam

IR X —E)DOWE

* P — A 392MeV, 0.5~1.5nA

<

* FE[: natC (36.3 mg/cm?)
CsH1005(Cellulose, 28.2mg/cm?)

* Magnetic Spectrometer “Grand Raiden”
* Oscat = 0° (covers 0° ~ 3°)
« Solid Angle = 5.6 msr
- AEx~ 100 keV

.

' 01-F, C. — g

Focal Plane Detectors :'m‘:Z 54.5° ) I§
===

: fosmmmmmmm D scatteting @)
.y Chanber- - - +
Y Dump-Q /

Grand Raiden (GR)

Beam Dump E /

-~ Faraday Cupy\L/ / ?G‘::F_r '?‘::';)DMD p
! 0 ‘.l 2 ?m

YR D AL F—(E,) DIE T Tdetector T ;
* v AR @ Nal(Tl) x25 Array . NalArray 2 :
- Solid Angle x Detection Efficiency '
~ 2% @6MeV (GEANT4)

« Nal: 5x5x15 cm, AE/E~5%@1.33MeV
- HijIAl : Plastic Scintillator Veto (3mm/£)
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Primary Beam

* Focal Plane Detecters _
MWDCI1

MWDC2

- Plastic Scintillators (1cm thick) x 27—

4+ Usage: Trigger & PID
+ Stored Data: TOF
Deposit energy
+ Trigger Mode : Coincidence of 2 PSs

v
DAQ Trigger

« Multi-wire Drift Chamber x 2

+ Usage: Track Reconstruction of p’

+ Stored Data: Drift Time, Hit Wire
— Position(X,Y), Angle(0,0)

— Excitation Energy (Ex) TN —

& Scattered Angle (Oscat)

Q&
N

Beam Dump

For detail of Grand Raiden,
see Ref. M. Fujiwara et al., Nucl. Instrum.
Methods Phys. Res. A 422, 484 (1999).

- — —— Faraday Cup




. Particle Identification

>11x&7b A — % FRENT

<
A —— TIAF I VFL—FD
“”ﬁ':"#" + ADC—H I )L ¥ —HHK
+Primary Beam :
5 ; Wi 5 15 112 & 2 50 Az il
E ; ADC TDC
: : 10 ‘é x102
: ; 12C(p,d) ) D e
: : H % 7-(E=230MeV)
E E 10 4} ',-"‘\‘/
: B N
. : é E \‘“\““‘\_
u : f F % -
E = 102k Biaaaat N .
' ; ~ bunchliii = 60ns
; Beam Dump | r < >
5 —_ Faraday Cupi, || | |
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: . S0 1000 1500 400 600 800 1000
""""""""""""" ) Energy Deposit [ch] Time of flight (corrected) [ch]
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\ Cathod Plane
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7LV A % B 0
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anode /
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FY 7 b bk

0

10
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- BREE L 722K DL DT A v — D Hit
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TODH
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=1

) Zal 5
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Tracking efficiency ~ 0.93 (4[HI&

&eh)
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R TONM RS & WL 1O
B ICE Z ol ihid T 2 )L ¥ — 251 Ex=
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|
7.65 MeV, 0+

C 127 MeV, 1*

ML jli.llljllllij Ll

'FWHM~100keV'*
 @15.1MeV,1*

i16.1MeV,2+ 4______

75 10 125 15 17.5 20 225 25

EX [MGV]

1200 & =&&
1000 -~ ===
=800

9

2 600

£ 400

o

-

200 |

1)) v

12.97, 2

16.21,: 1*

ZElsE L,
E,-Ep’

Ex [MGV]

FE—27 DI 3L X — I SCHRIE & —3X

L

7.5 10 12.5 15 17.5 20 22.5 25 27.5
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Ref. Table of Isotopes, 8th ed.



3. (2) 12C,160 (p,p’) SIGHTIE

=

VARV

1y RO TS =

FE 1% d?c cJ N1 e A
TS dQdE Q Lyt Qe N ata
variable description unit
:{21 double differential cross section [mb/sr-MeV]
C unit conversion constant [mb/cm? mg-g]
J Jacobian -]
N detection counts between F and E + AFE | [counts/MeV]

-~

R Ene Do 43 ~D

solid angle in laboratory frame

[sr] jﬁ;ﬁ Q

PRI N DR TAZE x NS B 7802 A4

@ o= (1]
ey

RAd O 5k

Sieve slit data

DAQ live ratio -] oot . N :
tracking efficiency -] Bt 1% TPV X — KA
trigger efficiency - i E— A iR
clementary charge (C] 5% N
total beam charge [C] PRI A5 RUNCZ & DA H])
beam transportation ratio -] _
target atomic wight 'g/mol] B.G. 1% | difference oft<0 & 0<0
Avogadro constant, /mol’
target thickness [mg/em?| Total 7% S

target enrichment
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3. 12C,160 (p,p’) LT HIE
natC target : 6.0x10'* POT } — .
DT —5% 72 H T AR
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A — ~ A4 e 0.4 |
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3. (2) 2C(p,p’) ILWIEIFE D

L%

Cross Section (C.M.) [mb/sr]
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0.04
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0. Ol
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0.8
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04 4
035 i 3.5

¢ 03 T I IR
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4 025 & ¢ ¢ ®- 125
¢ 02 2
o 0I5 15

1

. ¢
? i

* Ref. A. Tamii 005

2 3 0

1
0.5
16.1 MeV 18.3 MeV @ 19.4 MeV

¢

¢

0.45
¢ e I P ¢ . ;e
0.35 \ 0.8 N ?

0.3 ;.
0.25 0.6 ¢
0% 0.4
5
(\\ 0.2
0

1 2 3 0 1 2

21.9 K 22.8 MeV 25.2 MeV
1.2 0.9
¢ 4 . 0.8 .
¢ —t ? 07 ¢ ¢ ¢ L Y

0.8 ) s 06
0.5

0.6 0.4
0.4 0.3
0.2

02 0.1
0 0

3 0 1 2 3 0 1

Scattering angle (C.M.) [degree]

¢

<
B INELNEAL 3 Z D mT%

(7\ XTI TA Y AEUT)
I U 7 A EE AR 2 10,
SHERETFE(DWIA) & L 7] HE

Ref. A. Tamii, Doctoral thesis, Kyoto Univ.
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4. (2) yiirAE H A AT :Mcyslu—ya‘/};@ﬂzﬁi<

+ NallHigs % Geant4 THEZE L | 4000
YRANDIEE 27— L Hlg L 72, o
*MC D BIASAL < Tl D By D 3R 2500
av 7 RGO RS HEHTE LS LR
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T
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Counts / 150 keV

12C 160

M . Coincidence 75 : Accidental Coincidence
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0: - i . ‘-;’%W_. 1 A 0E 1 ) P'\LJ“L
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Ref. I. Ou et. al, JPSJ Conf. Proc.
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5. (2)
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Ref. I. Ou et. al, JPSJ Conf. Proc.
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(Ref. Langanke et. al.)
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5. (2) EASEIBIRTE D> & B X 40 By - fiHR
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