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IN CHARGE . J . S. C. McKee REPORTED BY ... s ... 9)1/. .1 .... G'!'idaJ.. . ....... . 

HISTORY AND STATUS INJECTION SYSTEM 
DESIGN, date .... 1959.. M odel tests . )..9.s.9:-:q~. . (\){;i.ill . .i.nj.E!ction ... . . . . . . ... . .. . . . . . . . 
ENG DESIGN , date .. +~?0 :- fJ.3 . . . . . . . . . .. . .. EXTRACTION SYSTEM 
CON STRU CTI ON, date 1960- 64 . Sn;i.pp.i.ng .QJ; . elec trons .. f. :r:Oill. 1:1-:- . &. D:-. b.y . . a .stripping . toil 
FIR ST BEA M, date (or goal) 1965 . . . . . . FACILITIES FOR RESEARCH 
MAJOR ALTERATIONS . 10:070: :';";~';~~~i: ~!11ect.~o" '?f .l?\'?~. (197s)SHIELDED AREA, fixed . . . ........ m2 ; movable . "'300 . . m2 

CO ST, ACC ELERATOR ... $fJ9'O.,.D.D.Q .......... . 
CO ST, FACILITY, tota l . ... $)..,.s.O.D.,QQQ, . . . 
FUNDED BY ... . .. 1JI):j.y\,rp;i.ty .. &. AF;GI}. {Call?!'!!'} 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SCIENTI STS 2 ENGI NEERS .. .2. 
TECHNI CIANS. .4. CRAFTS ... 8 .. . ..... . . . . 
GRA D STUDENTS involved during yea r . . ... 1 
OPERATED BY ...... J<; . . . Research staff or .... Operators 
OPERATI ON . . .... lq~. hr/wk, On target . ~l.s.o. . hr/wk 
TIME DISTR. in house ..... 9.5. . %, Outside .. ? % 
BUDGET, op & dev ... $41,0 , 00.0 ... 
FUNDED BY ..... 1l~ERC. (CilJl!'.d.a) 
RESEARCH STAFF, not included above 
USER S, in house ..... 1.2 . outside ... 6 ....... . . ... . . 
GRAD STUDENTS involved during yea r ......... 10 ...... .. . .. . . 
RESEAR CH BUDGET in house $260,000. 
FUNDED BY ....... ' . . . ......... NSERC : (Canada? 
MAGNET 
POLE FAC E, diameter (compact ) . 11.7 cm, R extraction 26-:53cm 
R injection .. 0 ... 5 ... cm 
GAP, min .. .J .. q. cm, Field .. 26.5 . .... kG } 

max . .1..5. ..... cm, Field . . 15 . 5 . .... kG at . 3..x.lO~. 
AVERAGE FIELD at R ext ... 19: 1- 19 . 7 .... kG Ampere turns 
B maxl < B> .. 1.4 ............... . . . . . . . . 

NUMBER OF SECTORS { compact .. .4. '. } Spiral, max 47 'deg 
separated .. . 

SECTOR AN GLE (SSC) deg 
TRIMMING COILS ... To tal . of . f>4. b.l.c>~k,! . '?~. 1!1Y,'3.r.s .. f.orm,! . ~J:!e 

........ f,?ur.J:!~lls~ 
CONDUCTOR, material and type ... W.ater .c,?oled. ",op.P"~r: . . 
STORED ENERGY (cryogenic) ................... . ... . .... MJ 
POWER : main coils . .1l~ . max, kW ; current stability .1I.lQ'. 

trimming coi ls ... * .. max, kW ; current stability * 
WEIGHT : Fe ...... }8 ........ tons; coils . . ... .4 .......... tons 
COOLING system ... I!~lI):j.D"ra;L;i.;<: .e.d . . Wa.tE!1;. 
ION ENERGY (bending limit) EI A = q2/a2 MeV l amu 

(focusing limit) EI A = . ~S.2 ... q l a MeV l amu 
ACCELERATION SYSTEM 
DEES , number ..... ? . . .. . . . ; angle . .45. . . deg 
BEAM APERTURE . 1 .. 8 . . . . . . cm; DC Bias . . . -: J. . . ......... kV 
TUNED by, coarse . . 1:1 .. ?'" . . . fine 
RF . . . 1.4. ·.~4 . . . to 28 ... 48 . . mHz, stable ± ). /l.rt. 
Orb F 14 .. 24. to .28 .. 48 . . mH z 
HARMONICS, RF / Orb F, used . .. nop.€, ...... . .... . ... . 
DEE - Gnd, max .. 49 . . kV, min gap . . 0. ":) . . . . . . . . . .. cm 
STABILITY, (pk-pk noise)/( pk RF volt) . . .. 1,/:1.0 3

. 

ENERGY GAIN, max. . .. ........ ~? ... . ..... kV Iturn 
RF PHASE t bl t ;....... . ..... . .. . 10il06

' d 
RF POWER ~n ~ut~ ~a; .' ' . . ' ..... .... . . .. ... ·15·.·. '. ' .. ' . ....... '. ' k~ 
FREQUENCY MODULATION , rate ... . ........ . . . .. . .. . .. . .. I s 

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

VACUUM SYSTEM 
OPERATING PRESSURE . . ..... 1. '.s .x 10-

6 
.... . Torr or mbar 

PUMPS, No, Type, Size . .3 . diff usion .. P',! I1)P''! (Ba lzers ) 
. .2. .CrO:0l'uml?s on. inJection . system (air .r~~d~~t~>: ·· · 

ION SOURCES 
P.uP.P,l,"'irp'H,on .. & . . la.rnb-: 'ibif t . spin-.fil ter. source. £.m: . ... 
H- and D- ions. 

TARGET STATIONS .. .7. in .. 2.. rooms 
STATIONS served at same time, max ... l . 
MAG SPECTROGRAPH , type . . . . . . . . 
COMPUTER model ... . . PDDls!40. :+: .ls(2Q . . . . ..... . .. . 
OTHER FACILITIES .. ~ .. J;.l): . ~,. AJl!'.1ss.l.'l; .l:Iigh. R"s.o.l utiou . . 
S'p'ectr,?,,;~opy;. Polar ii~1 . Helltarg.et~ I Neutron. fa.c.:i)i t y; .. 
Is.ot0l'e. P~odu~.tion . ( . . . T~ . . .. Rb., ..... Kr). . ......... . .. . 
CHARACTERISTIC BEAMS 

PARTI CLE ENERGY (MeV) 
Goa l Achieved 

H 22 - 50 
D 

. . ' +-"" 
. : i~~:2\ 

. . D .. .. 11 .... 21 

SECONDARY 
. .. n .... 

BEAM PROPERTIES 
MEASURED 

PULSE WIDTH .~Q .. RF deg 
PHASE EXC, max ... RF deg 
EXTRACT eft . "'. ~99. % 
RESOL LlE/ E . :-.~,9. % 
EMITTANCE 

· .1.11 . 

· . . . . . . 
· .0. ,+],1. 

CURRENT (p~A) 
Internal External 

. . ~Q-;Q , 2V(\. . 

. . ) -; Q,+t.l(\. . 

. . 12~2nA . . 

(part/ s) 1 

.'Y.4.1' ).p9S.r.-: . . . . . . 

CONDITIONS 
p~ A of MeV 1'. ions 
p~ A of . MeV ions 
p~ A of MeV ions 
p~ A of .4'1. MeV .J;. ions 

(rr mm. mrad) {: : a~~~ } ...... p~A of MeV ions 

OPERATING PROGRAMS, time distribution 
BASIC NUCLEAR PHYSICS 65% SOLID STATES PHYSICS .5% . 
BIOMEDICAL APPLICAT . . ~~ . ISOTOPE PRODUCTIONS .5% . 

REFERENCES/ NOTES 
*1nvar is an alloy wi t h temperature sensitive permeability . 
Magnetic field is shaped by 64 invar shims (8 under each hill) 
and controlling the temperature of each i nvar b l ocks . 

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, 
COMMENTS Operates wi th aXially injected beam si nce 
1975 . Sources i nclude duoplasmatron and lamb- shift 
polarized source . Polar ized 3He target in' operation. 


