
ENTR Y NO. 43 
NAME OF MACH INE .. NI RS. Isochronou s. Cyclotron. for. Medical.1Jse. 
INSTITUTION .N?tional. Institute . of Radio l ogical Science s. 
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TEL. 0472. (51). 2111 . TELEX .3722205.NI RS . J . 
IN CHARGE .. T. . . Koooo . . . REPORTED BY .. H. Ogawa . 

HISTORY AND STATUS Thanson -CSF (CGR-MeV Model 930) 
DESIGN, date Model tests . 
ENG DESIGN, date . 
CONSTRUCTION, date 
FIRST BEAM, date (or yoal) 
MAJOR ALT ERATI ONS 

COST, ACCELERATOR 
COST, FAC I LI TY, total 

1972 .'Y. 1973 
. Dec • . 197.3 

FUNDED BY .. the Science .and .Technol ogy .Agency 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SC IENTISTS ..... 3 .......... ENGINE ERS ! .. 
TECHNICIANS ... 5. CRAFTS 
GRAD STUDENTS Involved durincl year 
OPERATED BY Research staff or .. 5 
OPERAT ION .38 hr/wk.Ontar~ let 

Operaturs 
hr /wk 

TIME DISTR. In 1101lsI: 100 . %,oulslde 
BUDGET, ap & dr.v 
FU NDED BY 
RESEARCH STAFF , not included "I,ove 
USERS, in house . 
GRAD STUDENTS involved during year 
RESEARCH BUDGET. in house 
FUNDED BY 
MAGNET 
POLE FAC E, diameler (compact) . 
R injection ..... em 

outside 

. <"111, R-ext rac ll o n . em 

GAP, min .1 6 , 6 cm, Field 
max .40 , 5 cm, Field 

AVERAG E FIELD at R ext 

11. 7 kG at Q .)Q~.~Q6 
.. ~O.). kG~ 

. )6.:4' kG Ampere turns 

B maxi < B > 
NUMB ER OF SECTORS {

compact .. .4. } 53 '. Spiral, max. deg 
separated . . 

SECTOR ANGLE (SSC) . deg 
TRIMM ING CO ILS ...... 12 .Circular .Coils . 

. 2 .per: .sector: . 
CONDUCTOR, material and Iype . . .. Cu , . . ho l low . 
STORED ENERGY (cryogen ic) . . .. .. MJ 
POWER: main coils .360 . max kW: current stabili ty ±2XI O-:5 

trimming coi ls .. 75. max kW : cu rrent stab il ity ± l XI O-:4 

WEIGHT : Fe ... .. ZOO . tons coils . . . •. 6,. . . tons 
COOLING system. , .. I!ell):i,ner:<lU z ed ."<lter: . .. ........ , 
IO~J ENERGY (Bendi ng limitl EIA = ... 'V .UO . q' lA' MeVlamu 

(Focusing limit) EIA = . .. .. 9.3 .' q/A MeV/amu 
ACCELERATION SYSTEM 
DEES, number .2 . 
BEAM APERTUR E .... ::) •. 8. 

angle .... . . 86 , . deg 
cm; DC Bias .0 , , . , . kV 

TUNED by, coa rse . . M!' . 
RF 10 . 6 to 22.0 

Orb F .. , ~ .). . to .. 2.l. .. 1.4 

. . fin e .MP. .AutQ .. ,. '6 " 
MHz, stab le ± .:> ,I .x .1.0--: . . 

MHz 
HARMON ICS, RF/Orb F, used ... .1 .. ,4 . 
DEE -G nd , max ... . 50 . . kV, min gap ... .4. . Clll 

STAB ILITY , (pk-pk noise)/(pk RF vo lt) 
ENERGY GAIN, max 
R F PHASE, stable to ± ., . . .. .. . 
RF POWER input. max, 

.O . OOL. ,. 
.200, k V Iturn 

.... 0 . .5. ,. deg 
. .. . .. . . , . .. L60 . . kW 

FREQUENCY MODULATION, rate . .. . . .. • .. ......... .. . /s 
modu lator , type ". 
beam pulse, width 

VACUUM SYSTEM 
OPERAT ING PRESSURE. .2 .x . LO-6. , , Torr or mbar 
PUMPS, No, Type, Size ... 4 .X .. 2.2. .in. •.. OU ,diU,u s.ion .p.wnp.s .. 

ION SOURCES 
.. , .. ,1{0 .f.i.Lalllen.t J,o,r . . ligh.t ,i ons . .and .p,e.nning .f.o.r . heavy 

i ons . 

INJECTION SYSTEM 

EXTRACTION SYSTEM 
.Electr:ostatic .def l ec t or: ,and .magnetic ·channels . 
FACILITIES FOR RESEARCH (Active and passive) 

SH IELDED AR 'EA , fixed 3 76, m', movable .... m' 
TARGET STATIONS . . 7 . . in .4. rooms ... ,r?,?f!1? 
STATIONS served al same t ime, max . .. l. 
MAG SPECTROGRAPH, type ... . .. .. . . . .... ... . . 
COMPUTER model 
OTHER FACILI T IES Cyclotron. radiotherapies . 

. r?cility •. R?oioph?r01aceuticals . productioo. 
· .?no.Nucle?r . ~eoical.diagnosis.Facilities .... .... . 
CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeV) CURRENT (WA) 

· .. p. 
· . 3 d. 
., Be. 
... ex . 
SECONDARY 

Goal 

BEAM PROPERTIES 

Achieved 
. 8~9 .. 
12",,52 . 5 
24",,140. 
24"v105. 

I nlernal External 
. . . 20. 
. . . 40. 
. .. 15 .... . 

. , 10, .... • 
(partls) 

MEASURED COND ITIONS 
PULSE WIDTH ?? . RF deg ?O . 
PHASE EXC. max .. RF deg 
EXTRACT eff 80., % :,3? 
RESOL t:. E/E . % 
EM ITTANCE 

.. ax ial 
. rad 

PI' A of :,30, · MeV 
PI' A of ..... MeV 
PM A of .:,30. · MeV 
PI' A of · MeV 

PI' A of ..... MeV 

OPERATING PROGRAMS, time distribution 

0. 

.0.. 

BASIC NUCLEAR PHYS ICS . . SOLID STATES PHYSICS 

... ions 

ions 

... ions 

. ions 

BIOMED ICAL APPL ICAT. 68% .. ISOTOPE PRODUCTIONS. 32%. 
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PLAN VIEW OF FACILITY, COMMENTS, ETC. 


