
ENTRY NO.8 
NAME OF MACHINE . Univ",r" ty. ot. MiiJ1it9Pii. ;;PiJO"iiJ. . l'is'gl". Cyclotron. 
IN ST ITUTI ON ....... Univers ty. ot. MiinitoPii~9c~1~JO"~t9JO"L~poratory. 
ADDRESS .. lJPiY~P3 ty . 91". Manitopa , . Winnipl"g, . Manitoba , . R3T . 2N2 , . CANADA 

TEL j20~). ~7~~9378. TELEX .. 07 ~ 587721 . 
IN CHARGE . J .. ;; .. C . McKI"I" .. . REPORTED BY 

HISTORY AND STATUS 
DESIGN. date. 1959 Model tests . .1959-:1961 

ENG DES IGN. date . ... l.960-:63 . 
CONSTRUCTION. date l.960-:64 . 
FI RST BEAM. date (or yoall .1965. 
MAJOR ALTERATIONS .100'!; .externa1 injection .(1965). 

S • . Oh,.V. Derencnuk , ·J,·Anderson 

INJECTION SYSTEM 
Ax i al injec:tion. 

EXTRACTION SYSTEM _ 
St;"ipping. of. electron". f:rom. H .. & P .. by ii. "t!'iPPiP9 . toil. 

FACILITIES FOR RESEARCH 
SH I E LDED AR EA, fixed ... ?()().. m'; movable ... ;:!O. . m2 

.Magnetic .hel.d .reshaped. (1985) .. &.a .new .dee .system (1985) . TARGET STATIONS 7 In .... 2 . . . ... r?,?,?,,? 
COST. ACCELERATOR $ .600 ,000.00 . (1960~ 

COST. FACILITY . total .$ .1,.500 ,.000 •. 00 . 
FU ND ED BY .University .of .Manitoba .and .NSERC 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 

SCIENTISTS .5 . . . EN GINE ERS}' . 
TECHNICIANS CRAFTS 
GRAD STUDENTS Involved duriml year .8 .. 
OPERATED BY ), . . Research stafl or 
OPERATION hr /wk. On tar'let 

O perflto rs 

hr/wk 

TIME D1STR. In hOllS(! %,ou lside 

BUDGET, op & dcv$ .50.0.,.0.0.0..00 
FUNDED BY . . NsE;R,c ,UniYe:r:sity .of .. Manitoba 
RESEARCH STAFF, not Included a!Jove 

USE RS. in I'ouse . 1} 
GRAD STUDENTS illvolved during year 
RESEARCH BUDGET, in house 
FUNDED BY . . NS.ER,C. 
MAGNET 

outsicJe 
.1.2 

14. 

% 

POLE FACE. diameter (compact). 1.17. Llil. R·extrae t lOn 3.0 .,. 52 em 

R iniection .. 0. .,8, ern 

GAP, min . .3 ... 6. ern. Field 
rnax . .1.5 .. Ull . Field 

AVERAGE FIE LD at R ext 

2.6 .. .5. .. kG~ 
.15. .. 5. . . kG at 

.19 .•. 2.- 1.9 .. 7k G 
.. 28.0., .0.0.0 

Ampere turns 

B rna xl < B > .... 1 .• .4. 

NUMB ER OF SECTORS 

SECTOR ANGLE (SSC) 

[compact 
l.S€parated .4 . } Spi ral. max .5.0. deg 

. deg 

TRIMMING COILS. To.tal. of. 6.4. In:var. blocks. situated· 
.o.n .th.e. fo.ur .hi.lls.*. 

CONDUCTOR, material and type .. YI.a.t",!, .. C90.1e.9.. 99PPe.!'. 
STORED EN ERG Y (cryogenic) . . .. . ................ . MJ 
POWER: main co ils .1.1.3. max kW: current stability l /lP4. 

trimming coils * max kW : current stability * 
WE I GHT: Fe .. 38. . . tons coils .. 4. . . . tons 

COO LI NG system ... Dl'minl'ralized. water .. 
ION ENERGY IBending limit) EIA = ;;0. . .. q' lA' MeVlamu 

(Focusing limitl EIA = q/A MeVlamu 
ACCELERATION SYSTEM 
DEE S, number . ? . angle .... 55. deg 
BEAM APERTURE 1 .• ~. em; DC Bias . ~1 . ... ... . kV 

TU NED by, coarse S~idi!1g. ?(:t9Ft . .. fineV~JO"i~PJ.". 9~tacitor 

RF 21 to 31 . . . .. MH z. stabl e ± ±~(10 ...... . 
OrbF ,. 1;; .. 2;;. .to . . . ;Z(3,J . MHz 
HARMONICS. RFIOrb F, used .. )... Or . 2. 
DEE -G nd .max .. ~;Z. .kV,min gaP'3 .0 . 3 .. 
STAB ILITY, (pk·pk noise)/(pk RF vQjt) .. . lnO. 

.em 

ENERGYGA IN,max .BO.for.H. 140.f'?L Q. 

RF PHASE, stable to ± .. 1 ~. 
RF POWER input. max. .? x.I? 
FREQUENCY MODULATION, rate 

modulator, type ... 1;:. 

beam pul se, width 

kV/turn 
deg 

. . •..• .. kW 
Is 

~~~~~~ NS;~~~~su R E .. 1;;-;- 2;; . '" . ),,0 ~6. . . . Torr or mbar 

PUMPS, No, Type, Size . 2. "'. +9'.' . J;lQ.)..~er$ . o:i.ffus:i.oo. pumps, . 
1. x . 6 '.' . N13t;: . c;1tH\l$1.91) . P\ll)lP , .2. <;ryopUlllpS .00 . 
inj~ctt91).$y$tel)l, . 

ION SOURCES 
D\lop~~$l)l~tr91) , .~D+er$.$Qur<;e.for.H .. & ~D . , .Lamb7shift 
nuclear spin filter source for H & D ions . 

STATIONS served at same time, max . ;1.. 
MAG SPECTROGR APH, type 
COMPUTER model .. y~){ . )..)../750. . ...... . 
OTHER FACI L1TIES . p;qq;: , . ~~\ltJO"~ ). . !Iys'l'9g"n. l3!'a\Tl, . ),,0:-50 MeV, 
Pro:ton.Mi~rOPFop~ ,.Hi9P. JO" "s9)..ution. sp!'ctrOSCOPY, . . 
;I:so:top!". pro9\l~:ti9P, .. 
CHARACTERISTIC BEAMS 
PARTICLE ENERGY IMeV) CURREN T (PIlA) 

Goal 
;Z0 ~5 0. 

)..0 :- 27. 

l O.,.50 .. 
)..0.,.27. 

Achieved 

. 20:- 50. 

. 11~2l. 

.23:-47. 

. 11 ~ 2l. 

Internal 
. . )"o ~l. 

External 

· . P . 

. 9. 

· ·!f· 
· .9. 

SE CONDARY 
.1). 

BEAM PROPERTIES 
MEASURED 

PULSE WIDTH . 20. RF deg 
PHAS E E XC. max 12 R F deg 

EXTR ACT elf. 190 . % 
RESOL "'E/E .1,2. % 
EM ITTANCE 

axial 

. rad 
111 mm ·m radl 

1 

· . . 10~l. . 
. 5 .,.l. . · ... 5.,. 1. . 

. 4 . · .. 0 . 25 .. . . 
.12.,.2 . nA .. . 

(partls) 7 -1 
-:-~.«.)"O .. sr 

CONDITIONS 
Pll A of 20 - 50 MeV P ... ions 

Pll A of . . .. MeV P . ions 

Pll A of 20:-'50 MeV . . J? .. ions 

Pll A of . MeV .. J? . ions 

Pil A of .. .. . MeV . 

OPERATING PROGRAMS, time distribution 
BAS IC NUCLEAR PHYSICS 40'!;. SOLID STATES PHYSICS 
BIOMEDICAL APP LI CAT . . 20%. ISOTOPE PRODUCTIONS 

.App~tec;1.~0Y$ i~$. .~;;'!; 

REFERENCES/NOTES 

5% 

11 IEEE Trans . Nuc1. Sci . NS - 32 , No.5 (1985) 2724 . 
2) 

*Invar i s an alloy with temperature dependent permeability. 
Magnetic field is shaped by controll ing t he temperature 

PLAN VIEW OF FACILITY, COMMENTS, ETC. of each Invar b lock. 
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