
ENTRY No. C3 University of Manitoba 
NAME OF MACHINE 
INSTITUTION 
ADDRESS 

Spira.1Ridge Cyclotron DATE ........... . 
Un i V ~rs ity .of. Mil ~ i toba .. A.c.~~ 1 fie? tor .. Latlor:a tQrY ................ . 
Un i v~rsjty .o.r .Mil D j t9Py., .. Wi.~~ i ~\,g >. M.an. i.~oQ~ .. ~;3T. .2N.2. ,.~ANAQ~ .. 

TEL 
IN CHARGE 

.( 204) 474.-93.7.8. TELEX .. 0.7-.5877.2l. ..................................... . 
J . S. C. McKee. REPORTED BY .S •. Oh •. Y .... D.e:r.encbv k •. J ... Anqe:r:$OD ... . 

HISTORY AND STATUS 
DESIGN. date 1959. . Model tests. 1.9.5.~-.L9Q1 .. 
ENG DESIGN. date .l960~63 .. 
CONSTRUCTION. date 1960~64 .. 
FIRST BEAM. date (or goal). 1965. . ..... . 
MAJOR ALTERATIONS 100%. ex.t.er.nal. ioject.i.o.n .(1965), ... 
Magne.t i.c . fie J o. re.s.ha. ped . 0935.) .& .iI . new. !J.e.e. YI.~tel)1. 0.9.8.5) • 
COST, ACCELERATOR % 600.,Don .. OO (196D) .. 
COST, FACILITY, total . ~.1,50D.,.ODO.00 ..... 
FUNDED BY Un.ivers1ty.of. Mani.toba .and. NSIRC .......... . 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SCIENTISTS .5. ENGINEERS .. 1 ......... . 
TECHNICIANS .... .3 CRAFTS .. . .~ ......... . 
GRAD STUDENTS involved during year. . . ... 8 ......... . 
OPERATED BY. " x. .... Research staff or ... Operators 
OPERATION hr/wk, On target. . . . . hr/wk 
TIME DISTR. in house ........... 60' Outside.. . % 
BUDGET, op&dev ... %.5PO,OOP·Off.f ..... 
FUNDED BY .. NSERC ,Unl verslty .0 ... an.l toba ......... . 
RESEARCH STAFF, not included above 
USERS, in house .13 . outside ... .1.4 
GRAD STUDENTS involved during year .... l2. 
RESEARCH BUDGET, in house .. 
FUNDED BY ... NSERC . . .............. . 
MAGNET 
POLE FACE, diameter (compact) 1.17. cm, R extraction 30.52cm 
R injection .. 0..3 ... cm 
GAP, min ... 3.6 ... cm, Field .. 26. .. 5 ..... kG} 

max .... 1.5 .. cm, Field .. 15 .. 5 ..... kG at. Z80.,J}OD . 
AVERAGE FIELD at R ext .19.2"19...7. ...... kG Ampere turns 
B maxi < B > .... 1-4. . . .. ... .. . ........ . 

NUMBER OF SECTORS {compact ... 4 ....... } Spiral, max5.0. deg separated. 
SECTOR ANGLE (SSC) . . . . . . . . . . .. .. deg 
TRIMMING COILS T~t?l of .. 64 )nvar. blocks .situated ..... . 
on.t~e four.rnl1s ................................. . 
CONDUCTOR. material and type .Water. c.o.o.l.e:q .copper ........ . 
STORED ENERGY (cryogenic) .' ........................ MJ 
POWER: main coils. 113 .. max, kW ; current stability .1.1~Q4 

trimming coils. . .+. max, kW ; current stability ... ~ . 
WEIGHT: Fe .38 . . .... tons; coils ...... .4 ......... tons 
COOLING system. . Deminera 1 i zed. water.. . ....... . 
ION ENERGY (bending limit) EI A = .. 5.Q ... q'la' MeV lamu 

(focusing limit) EI A = ........ q'/a' MeV lamu 
ACCELERATION SYSTEM 
DEES, number. .2.. . .. ; angle ........ 5~.. . ..... deg 
BEAM APERTURE .... 1.8 .... cm; DC Bias ... ~~ ....... '.' .. kV 
TUNED by, coarse sliding short fine ,variab. e .. ca~aclt?r .. 
RF .. Z1. to ... .31 . mHz, stable ± .1/.1.0. ........ . 
OrbF15.Z5. to .. 28 . .3. mHz 
HARMONICS, RF/Orb F, used. .1. .o.r.2 ..... . 
DEE· Gnd, max. 42 . kV, min gap .... 0,3.... . .. ... cm 
STABILITY, (pk·pk noise)/(pk RF volt) .... ~no.:3. . ....... . 
ENERGY GAIN, max .80 for. H. . .140. for. D.. . ..... kV/turn 
RF PHASE, stable to ± . .1Q. . . ...... deg 
RF POWER input, max. .2. x .15 ....................... kW 
FREQUENCY MODULATION, rate .......................... Is 

modulator, type. .E. . ....................... . 
beam pulse, width. . . ............. . 

VACUUM SYSTEM 
OPERATING PRESSURE . 15~.Z5 x 10

6
... . ...... Torr or mbar 

PUMPS, No, Type, Size .. 2.~. l6:' .. B.a. 1.4e:O. \l.if.f.u.s.i.q~. p'~l]lp?, . 
. 1. x. £," .. NRC .diffu.s.i.an .pump •. Z. .c.r'y'QP~l)1p? p.n .. i.l1jE!qj9~ ... 
. sys.tan . 
ION SOURCES 
DuopJ.a.SflJCl tro~ •. ft\l.~r $ . $Q~r~.e .. fqr .W . ~ .P'~'" .Lamb~ ~h! f~ .. 
nuclear spin filter source for H- & 0 lons. 

INJECTION SYSTEM 
. ................ Ax~a1 .1nj~ctjon ... . 

EXTRACTION SYSTEM 
~tr.iwi.ng .of ·electroos. .fr.o~.~~. &.O.-. .oJ',o .stdpp.ing. fo.il 
FACiliTIES FOR RESEARCH 
SHIELDED AREA, fixed ..... 300 ... m' ; movable ... 20 ...... m' 
TARGET STATIONS .. 7. ...... in ..... 2 ... rooms 
STATIONS served at same time, max .... 1 .. . 
MAG SPECTROGRAPH, type ...................... . 
COMPUTER model ..... YAX.l.l.!.7.50 ........... , ........... . 
OTHER FACILITIES .P.IH •. N.e.utral.l:lydrogen. B.eam •. 10750. MeY, 
.P.r.oton. M.icr.o.pr.obe,. High. r.esolution. spe.ctr.QscoPY,. 
.Isotope. pr.o.ductioo" .............................. .' ..... . 
CHARACTERISTIC BEAMS 

PARTICLE ENERGY (MeV) CURRENT (PIlA) 
Goal Achieved Internal External 

.. .. P. ......... 20c50 ...... 20c50 .. . ... 1D~1 ...... 10~1 .... . 

.. .. d ....... , .10c2? ..... 11c2l .. . . .. _ 5,,1. ...... 5~1 .... . 

.. .. Ho ....... .10050. ...... 23c4? .. . ..... .. 4 ...... 0..25 .... . 

... . d. ., .1D~27 ...... 11021 .. . ........... 12~2.)lA .. . 
SECONDARY 
. ... n ................ . 

JPart/~) 
... ~ x.IO .. sr~ ....... . 

BEAM PROPERTIES 
MEASURED CONDITIONS 

PULSE WIDTH . .2.0. RF deg .1 ..... Pll A of2Jl-.50MeV P . . ions 
PHASE EXC, max 1.2. RF deg ....... Pll A of .... MeV P .. ions 
EXTRACT eft ... 100. % ....... Pll A of2Jl-.50MeV E.. ions 
RESOl .lE/E .1.Z ... % .. " ... PIlAof .. " MeV.I' .. ions 
EMITTANCE 

(7t mm. mrad) {: : : . a~!~ } ....... PIlA of ..... MeV ... ions 

OPERATING PROGRAMS. time distribution 
BASIC NUCLEAR PHYSICS 40.% SOLID STATES PHYSICS 
BIOMEDICAL APPLICAT ... ~Q% ISOTOPE PRODUCTIONS5X, .. 
App.l.i.ed .P.hysics .......... 35% ......................... . 

REFERENCES/NOTES 
1) IEEE Trans,Nucl.Sci. NS-3Z, No.5 (1985) 2724 
+) Invar is an alloy with temperature dependent permeability. 

Magnetic field is shaped by controlling the temperature 
of each Invar block. 

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, 
COMMENTS 


