
ENTRY No. C4 Un1verSlty of Man1toba 
Sp1ral R1dge Cyclotron DATE NAME OF MACHINE 

INSTITUTION 
AODRESS 

UnlVerSity Of Manitopa Accelerator Laboratory. 
University ofManitoby,WinniDeg, Manitoba, R3T2N2,cANAoA 

TEL 
IN CHARGE 

(204) 474.-9.17.8 TELEX 0]-587721 
J .S.C. McKee REPORTED BY S.On. Y .o.erenchvk, L AridersQn 

HISTORY AND STATUS 
DESIGN. date 1959. Model tests 1.9.5.9.-.\961 
ENG DESIGN. date L960-63 
CONSTRUCTION. date 1960-64 
FIRST BEAM. date (or goall 1965. 
MAJOR ALTERATIONS 100~. ex.ter.nal inJect.inn .(1965), ... 
Magnetl.c fJelo. reshaped (1935.) .. &.~ .new. p.e.e .. 5.Y.s'('11l. 1.1985). 
COST. ACCELERATOR ~ 600.000 .. 00 (1960) 
COST. FACILITY. total $ 1,500.,.000.00. 
FUNDED BY Un.ivers 1 ty of Manitoba .and. NS.ERC. 
ACCELERATOR STAFF. OPERATION AND DEVELOPMENT 
SCIENTISTS 5 ENGINEERS 1 
TECHNICIANS. 1 CRAFTS .l 
GRAD STUDENTS involved during yeer . .8 
OPERA TED BY X Reseerch staff or . Operators 
OPERATION hr/wk. On target hr/wk 
TIME DISTR. in house .. " .... %, Outside . % 
BUDGET, op & dev . ~ 500,000.00 ........ . 
FUNDED BY NSERC, University Of .Manitoba 
RESEARCH STAFF, not included above 
USERS. In house L3 outside. 1,4, 
GRAD STUDENTS involved during year 12 
RESEARCH BUDGET. In house 
FUNDED BY NSERC 
MAGNET 
POLE FACE. diameter (compact I 1.l7. cm, R extraction 30.5Zcm 
R injection 0. . .8 em 
GAP, min .3 ,6 em, Field. 26. .. 5. 

max .1.5 cm. Field 15. . .5 
AVERAGE FIELD at R ext 19.2d.9...7. . 

" kG } 
kG at. 280.,flOO . 
kG Ampere tu rns 

B maxi < B> .L.4 

NUMBER OF SECTORS I compact 4. } Spiral, max 5.0. deg l separated . 
SECTOR ANGLE (SSCI .. .... .. deg 
TRIMMING COILS T~tal. of 64 Invar. blocks situated. 
on the four .. h 111> . .... .. 
CONDUCTOR. material and type Wa ter. co.o.l.e<l ';opper .. . 
STORED ENERGY (cryogenic I MJ 
POWER: main carls 113. max, kW . current stability .i,i104 

trimming coils +. max, kW ; current stability .-i:" 
WEIGHT Fe 38 tons; coils. .4. . tons 
COOLING system Oem tneea I i zea. wa. tee 
ION ENERGY (bending limit! EI A = .50. . q'la' MeV lamu 

Ifocusing limit I EI A = . q'la' MeV lamu 
ACCELERATION SYSTEM 
DEES. number 2 angle. .. .55 deg 
BEAM APERTURE .1:8 . cm; DC Bias ... ~11' kV 
TUNED by. coarsesliding short fine variabe.CdP

6
acltor. 

RF 21 to 3.1 mHz, stable ± .1/.10. 
OrbF 15.25. to 28 .. 3 mHz 
HARMONICS. RF/Orb F, used 1. .aT..Z. 
DEE Gnd.max 42 kV.mingap .. 0.3 .... .,. 
STABILITY. Ipk·pk noisel/lpk RF voltl ... lilO! 
ENERGY GAIN, max .80 for. H. 140 for. D. 
RF PHASE, stable to + .La 
RF POWER input. ma;;- 2 x .15 . 
FREQUENCY MODULATION. rate 

modulator, type E 
beam pulse, Width . 

.. cm 

kV Iturn 
deg 

. .. kW 
Is 

VACUUM SYSTEM 
OPERATING PRESSURE 15~.2.5 x 10

6 
..... " Torrormbar 

PUMPS, No. Type, Size .2.~ l6:' .. 6.a.I.,ers.~.if.f.us.i.on.p'~mps ... 
I x.&" .NRC.diffusi.an pump. 2 .. cryaPVI]\P'. ori,nlection. 
sys.t.em 

ION SOURCES _ 
Ouop.I.a,ruatron, ~.hl.ers. >9ur,e f.qr .H~ &.0, Lamb-shift 
nuclear spin filter source for H- & D ions. 

INJECTION SYSTEM 
.... Ax.i,,]. .injection. 

EXTRACTION SYSTEM 
Stripping of electrO!\s fron> H & o. bl'a>tripp.ing. fo.il 

FACILlT'IES FOR RESEARCH ... 
SHIELDED AREA, fixed. .300 m' , movable 20 m' 
TARGET STATIONS.z In .2 rooms 
STATIONS served at same time, max. 1 
MAG SPECTROGRAPH, type. 
COMPUTER model .... VAX. 1.l!}50. ... . .. 
OTHER FACILITIES .P.IXE •. N.eutral.~ydrogen B.eam. 10e50 MeV, 
.Pr.oton. M.icr.Qprabe, . Hi gh. r.e'a lu t i on. spelO.tr.QSCapy, 
.1 sotope. jlrllduct i on •. 
CHARACTERISTIC BEAMS 

PARTICLE ENERGY (MeVI CURRENT (p~AI 
Goal Achieved Internal External 

P.. . . . 20e50. . .ZQe 50. .10.-1. .10cl . 
.. d .. . . 10e2? .lle21 . .5~1. ..... 5cl . 
.. Ho 

.d 
SECONDARY 

. 10e50. . .23e4? 

. 10e27. . .lle2l. 
. .4. . .0,25 .. 

12c2. nA . 

0 .. 

BEAM PROPERTIES 

Y'art/~1 
.... 4. x. .10 . sr~ .. 

MEASURED CONDITIONS 
PULSE WIDTH. 20. RF deg .1 ..... p~ A of2!l-.50MeV P . . ions 
PHASE EXC, max 12 RF deg .. p~ A of . MeV P .. ions 
EXTRACT eff ... 100. % p~ A of2!l-.50MeV 2. ions 
RESOL M:/E .1. ,. % . p~ A of . MeV 'p .. ions 
EMITTANCE 

d { 
.. aXial) f (rt mm. mrs ) d . p~A 0 ... ra MeV ions 

OPERATING PROGRAMS, time distribution 
BASIC NUCLEAR PHYSICS 40% SOLID STATES PHYSICS. 
BIOMEDICAL APPUCAT. .20% ISOTOPE PRODUCTIONS5X. 
App.l.i.erl .P.hy> i cs. .35%. 

REFERENCES/NOTES 
I) IEEE Trans,Nucl.Sci. NS-32, 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 


