
ENTRY NO. 39 
NAME OF MACHINE IMS (IKAKEN) Cyclotron DATE 7/31/78 

The Univ. of Tokyo INSTITUTION The Institute of Medical Science, 

ADDRE~ Minat6-ku, Tokyo 108, JAPAN 

IN CHARGE Akira ITO REPORTEDby __ A_k_i_r_a __ I_T_O ______ _ 

HISTORY AND STATUS MAGNET 

DESIGN, date MODEL tests ______ _ POLE FACE diameter 96 cm; R extraction 42 cm 

at • X 10 
max J ° cm; Field 12 kG --

AV ERAGE FIELD at R ext J 6 kG ampere turns 

ENG. DESIGN,date TCC model CS-lO 

CONSTRUCTION, date 1971-1973 

FIRST BEAM date (or goal) Aug. 1973 

GAP, min 

MAJOR ALTERATIONS replacement of 

coils (1976) 

cm; Field 2 ° kG} ° 2 6 

magneU::URRENTSTABILITY J 00 parts/l06 ;Bmax/(B)1.25 

OPERATION, 5 ° hr/wk; On Target 4 ° hr/wk 

TI ME DIST., in house 9 ° %, outside 10 % 

USERS' SCHEDULING CYCLE 1 weeks 

COST, ACCELERATOR about $lM (1973) 

COST,FACILlTY,total about $lM (1973) 

FUNDED BY Japanese Government 

ACCELERATOR STAFF, OPERATION and DEVELOPMENT 

SCI ENTISTS _______ 1 __ ENGI NEERS ______ _ 

TECHNICIANS 3 CRAFTS 

GRAD STUDENTS involved during year _______ _ 

OPERATED BY X Res staff or X Operators 

BUDGET, op & dev $0. 4M (1978) 

FUNDED BY ,Tapane se Government 

RESEARCH STAFF, not included above 

USE RS, in house __ --'6=--__ outside ___ --=1::..0-'-, __ 

GRAD STUDENTS involved during year _____ ......... 2 __ 

RES. BUDGET, in house ____________ _ 

FUNDED BY _______________ _ 

FACILITIES FOR RESEARCH 

SHIELDED AREA, fixed ________ 3~3""'"0"-- m2 

movable a m2 

TARGET STATIONS __ -.:6>..L-_ in ____ .::t4_ rooms 

STATIONS served at same time, max ____ -..Il~---

MA G S P E CTR OG RA PH, ty pe ---rc=---:::-:;::::-;::---::;-::;---;,C'"A--

COMPUTER, model PDP-8L, PDP-ll/4 ° 
OTHER FACI LlTIES 

Iso top e s--p-r-o-d""'u-c"t~i~o-n------

NUMBER OF SECTORS _---1--; SPI RAL, max 6 ° deg 

POLE FACE COIL PAIRS: AVF J Isec; 

Harmonic correction 2 ( i nn e r& all t er) Ise c . 
Rad grad Isec or Circ coils ____ _ 

WEIGHT: Fe 23 tons; Coils ____ Jl.--tons 

CONDUCTOR, Mater,ial and type Cll b a J J ow 
STOREDENERGY _______________ MJ 

COOLING SYSTEM demineraJ i zed water 
POWER: Main coils :.. _ ..6D.-max, kW 

Trimming coils __________ max, kW 

YOKE/POLEAREA JOO % 

SECTOR ANG LE (Sep Sec) deg 

ION ENERGY (Bending limit) E/A = q2/A2 MeV 

(Focusinglimit)E/A= 30 q/AMeV 

ACCELERATION SYSTEM 

DEES, number 2 angle -.9Jl __ deg 

BEAM APERTURE __ 4. _cm; DC BIAS -1.5 kV 

TUNED bY,coarse short banine~V....!.~C:::....!.. ____ -= 
RF 14 to 26 mHz, stable + 10 1106 

Orb F __ to __ mHz;GAIN,max __4~kV/turn 
HARMONICS, RF/Orb F, used __________ _ 

DEE-Gnd, max 30 kV, min gap ____ .... l ___ cm 

STABI LlTY, (pk-pk noise)/(pk RF volt) __ --'-O'-" ..... l ....... %'--__ 
RF PHASE stable to ± __________ 5'---deg 

R F POWER input, max 75 kW 

RF PROTECT circuit, speed _______ .... 5u.0"-_J.lsec 

Type driver tllbe crowbar 
FREQUENCY MODULATION, rate ________ /sec 

MODULATOR, type ____________ _ 

BEAM PULSE, width ____________ _ 

V ACUUM SYSTEM 
Neutron therapy 
Neutron T0F PUMPS, No., Type, Size 

(30cm dia.) 

one diffusion pump 

In beam X & gamma spectroscopy less than 10 
OPERATING PRESSURE __________ J.lTorr, 

PUMPDOWN TIME __________ -=l~_hrs 
REFER ENCES/NOTES 

Y.Yoshida et al., Nucl. Instr. 
& Meth Vol 138 pp 579_788(1910NSOURCES/INJECTlO.NSYSTEM 
76) • • , • , • PIG type (lnternal only) 

EXTRACTION SYSTEM 
DC deflector + mag. channel 

CONTROL SYSTEM 
manual 



ENTRY NO. 39 (cont.) 

CHARACTERISTIC BEAMS BEAM PROPERTIES 

Goal Measured Conditions 

Particle (MeV) 

Achieved 

(MeV) Pulse Width ~RFdeg~IlAof~MeV ~ 

ENERGY p 
d 

26 
14 

Phase Exc, max R F deg IlA of MeV 

Extract Eft ~ % 100 IlA of 14 MeV d--
3He 

-~~- 38 Res, ~E/E 1 % 1 IlA of 14 MeV d 
Q 28 Emittance 

CURRENT (IlA) 
Internal -1!,iL 

(IlA) 

500 
150 
100 

{ 
10 aXial} -, II 

(mm-mrad) -, II . -±- IlA of--L....::L-MeV~ 
~radlal 

r-"e 
a 

External 12 
d 3He 
a 

(part/s) 

Secondary Be (d ,n ) En=6l'1e::£ 

70 
] 50 

70 
50 

(part/s) 

5xl012 

OPERATING PROGRAMS, time dist 

Basic Nuclear Physics 

Solid State Physics 

Bio-Medical Applications 

Isotope Production 

Development 

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES 

1) Plan view of 1M3 cyclotron 
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2) External beam pulsing system Using horizontal and vert­
ical RF deflector

3
s y stem, beam period can be selected from 

160 ns(p), 200ns( He) and 280 nS(d&a) to infinite. 

3) Fast neutron irradiation facility For medical and biolo­
gical study, the neutron target and collimator system is 
facilitated, which yields the neutron dose of about 40 rad/ 
min./100~Ad at 125 cm 33D. 
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