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O Invariant-Mass 4%
*(7r,n)E : Coulomb breakup
soft GDR, GDR: collective motion
non-resonant excitation: single-particle orbit
*(7r,p)E: Coulomb breakup
(p, T ) radiative capture RIcDERIG :  REZMIE
* EIERG IC# D Invariant-mass spectroscopy :  (p,p') etc
O Missing-Mass3H TOREZDRIRE— FD&
* option: Missing-Mass(target) + Invariant-Mass (projectile)
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(4) INZ V\FHEYS o Field cramp
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HBInER A NS, 4 )L & B OHEBGERIA (~HISS) 10

%ﬁﬁ Pole: Diameter= 2 m,
3400 Gap= 0.8(0.88) m
Field: 3.1 T@3.9 MAT
Stored Energy: 36 MJ
%ég BL: / Tm
T Current: 750 A
Weight(Yoke): 640 ton
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[1-T1 (7 ,n)BARERBI :

Invariant-mass / Coulomb Breakup
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Beam Drift Chambers (BDC1, BDC?2)

+2.5mm for high rate
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Config:

#Anodes:
Gas:

He+60%CH4 @1atm
1C4H10o @ 100torr
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Forward Drift Chamberl (FDC1)

Drift dist.:
Half Gap:

Eff. Area:
#Anodes:

Config:
Gas:

+5mm
5mm
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Forward Drift Chamber2 (FDC?2)

Drift dist.: +10mm, Hexagonal cell
Eff. Area: 2.23m(H) x 0.81m(V) x 0.79m(D)
#Anodes: 1568

Config: XX uw’vv’xx uu’vv’xx’
Gas: He+60%CH4 @ 1atm, 1C4H10 @ 100torr
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Ion Chamber for Beam (ICB)

Multi-Layer Ion Chamber: 10 anodes+11 cathodes
Effective area: 140mm(H) x 140mm(V) x 420mm(D)
Gas: P10 @latm
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Ion Chamber for Fragment (ICF)

Multi-Layer ITon Chamber: 12 anodes (4,8-strips/plane) +13 cathodes

Effective area: 750mm(H) x 400mm(V) x 480mm(D)
Gas: P10 @latm
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Scintillator Hodoscope for Fragment/Proton (HODF, HODP)

Slat: 1200mm(V) x 100mm(H) x 10mm(t), 16 slats/hodoscope
Plastic: BC408/EJ200

effective area: 1600mm(H) x 1200mm(V)

PMT: H7195 with Booster




Total Internal Reflection-type Cherenkov Detector (TIRC)

Radiator:
PMT:

Effective area:

TAFD30 (n=1.92) 240mm(V) x 70mm(H) x 2mm or 1mm(t)

H6559
700mm(H) x 240mm(V)
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Neutron Hodoscope (NEBULA) 21

Slat (neutron) : 12cm(D) x 12cm(H) x 180cm(V), 30 slats/layer, total 4 layers
Slat (veto): 190cm(H) x 32cm(V) x Iem(t), 12 slats/layer, total 4 layers
Effective Area: 360cm(H) x 180cm(V)

Total thickness: 48cm
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Proton Drift Chamber (PDC1, PDC2)

Configuration: Cathode_U(+45° ), Anode_V(-45° ), Cathode_X(0° ), Anode_U, Cathode V
Drift dist.: +8mm

Half Gap: 8mm

Cathode pitch: 3mm

Cathode Strip: I12mm (4 cathode wires)
Charge Division Readout:  every 8 cathode strip
#Anodes: 428

#Charge Division Readout: 108
Effective area: 1700mm(H) x 800mm(V)
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Total Energy Detector (TED)

pure Csl, 100x100x50(t), x32

R6233HA (non-UV)
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[1-2] (7r,p)BYRERH : Invariant-mass / Coulomb Breakup
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10m

0 <+60mrad @Erel=1MeV

Pmax/Pmin~2-3
o(E,,)=0.1,/E , [MeV] & 0o=2mrad, o,/p=0.5%



[2] Missing-Mass £ TDBRIRE— KIEIE

O B3F(p.dHe..) B8 EL/ Rt

(p,p), (P,p"), (p,N)
(p,d)

(p,ppP), (p,pn)
(a,a), (a,a')
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RHET g
\> missing-mass;x by FRHIEBEIR 13

O Missing-Mass4Jt @target + Invariant-Mass4%'Jt @projectile
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[3] IRIBERGFRER

BiBd beam :  250-440 MeV/A
YIe .
% 344757 : dp elastic/breakup
d+p—3He+7r
*NNT > VILHDOMEIEBEHERS :  3He(d,p)4He

p/ Ap~3000 \‘
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2 % 75 EBRSetup
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Invariant-Mass

(y,n) reaction: neutron-rich side

neutron
Y detector

tect
PPAC detector

-|_ |_\/

fragment

=y a2
Pol. d-induced reaction

polarimeter Q Triplet

\ I :.:.:.':':

Missing-Mass+Decay tag

(y,p) reaction: proton-rich side (p,p), (p,2p) etc.

Y
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L1 /I\ I
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Pb target
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EOS measurement :
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