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IN CHAR GE , V. Vi.ola , REPORT ED BY D.L,', F:desel, 

HISTORY AND STATUS 
DES IGN, dale, 1966 Model lests. 
ENG DES IGN , dilte , , , , 19~8 :- 197.3 
CON STRU CTION, date , 1968:-1 974. 

1967-1972 .. .. .... . 

FIRST BEAM , dale (o r 40all Sep t ember 24, 1 97;5 . 
MAJOR AL TE RATIONS " , , ~lectron . Cooli.n S, Ri.nS . under 
construc ti.on: K = 560 q f A 

COST. ACCE LER;TOR : $5 x 100 (i.~Hial ~p~r~i:i~;" ; ' i970 dollars) 
COST. FACI LITY, tOl"I $11 x 106 (i.nHi.al operati.on , 1970 dollars) 
FU NDED BY , Nat i.onlll , $ci.ence Foundatlo,n 
ACCELERATOR STAFF. OPERATION AND DEVELOPMENT 
SC IENT ISTS 19, , ENG I NE~RS 9 
TECHN ICIANS 31 CRAFTS, 8 
GRAD STUDEN TS invulv"d dUrlll,! yr.ar 
OPERATED BY , " , Research still I ur , 8 
OPERAT ION 138Av . hr /wk , OlllilC'I"1 ". 1l5 , Av o 

TIME DISTR, II I IHHIS" ' " 45 , 6' %, Ou ts ide 

BUDGE T , liP /<, d"v, 6.1 x , 10 

O pcrcHurs 

hr/wk 
55 , % 

FU NDFD 8 Y Nat ional , Sdence Foundati.on, ~""'i;ma Uni.ver~ity 
RESEARCH STAFF. nOl illeiuded " IH)Ve 
USERS, ill flo us" , 24 oUbicie ,120 , e?ch , y e?r , 
GRAD STUDENTS invll lwd dur incj year 29 
RESEARC H BU DGET, in house . 1. 2 , x · 106: ' 
FUN DED BY , Nati.onal ,Sdence ,Fmmdat:Lon and, NASA. 
MAGNET (Mai.n Cy clo t ron) 
PO LE FACE, dian leter (COIlipac t ), LlIl, R-extracti orl 3 30 em 
R injection 101 Cell 

. ~ ?9 , 999 . 
GAP, min 7 . 6 em Field 16.5 kG} 

max . :" . , Lfl{, Field" , . 6<, ,'. 4
2
, . ' kkGG at 

AVE RAGE FI ELD at R ex t A mpere turns 
BI Cla xl <B> 2 .• 5.0. 

NUM BE R OF SE CTORS [eo en~aC l , ' '} 
Lseparated, " , , . 

Spira l , ena x NfA deg 

SECTOR ANGLE (SSCI ' . ,? ~. ' , 
TR IMMI NG COI LS . 21 . gr?di.~nt , 

4 radi.al harmoni.c 

, deg 
" . a~ia1 , harm9ni~" 

CON DUCTOR, enateria l and lype . , , \19119,.. . ~9PP\!r . . , .. . . , , , , ' 
STOR ED EN ERG Y (cryogenicl ' , MJ 
POWER : main co il s , ,,90 enax kW : current stab ili ty 5. partp ,m 106 

trimming co ils . ~OO. max kW : current stab ility 4. par:t P.:\n 106 

WE IGHT : Fe , 2000 . . Ions co il s , , . 19 , ' tons 
COO LI NG system , .. Dei.oni.zed . Wat~, .. , , .. , . , . , , . 
ION ENER GY (Bending li mit) E/A = 2 15 . q' l A' MeV /amu 

(Focusing lim it l E/A = ,> 2~? , q / A MeV/amu 
ACCELERATION SYSTEM 
DE ES , number 2 " . . . angle (45~ Geo,). (189~ ,~) deg 
BEAM APERT URE 4 cm; DC Bias . , 0 , . , , , kV 
TUN ED by, coarse . panels . , . fine '" non~, 
RF 25 . to 35 . 5 ., MH/, stable ± 0 . 5 Hz .. . .• , 

Orb F , .. . 1.6 , . , . , . to . : 9; 0: MHI 
HARMON ICS , RF/Orb F, lI sed 3-;- 8,,11-;-1?, 
DEE-G nd , max 140 '" kV , 111 In gap , , 3,0'3 
STAB ILITY, (~k·pk noise) /(pk RF vo l t) ~ , part . :j.n lQ. 

,C Ill 

ENERGY GA IN, max "". 560 , kV/ turn 
RF PH ASE,stab leto ± .... 9,5 . ... .. " " .. " . deg 
RF POWER inpu t. enax, ~50 . • , , . . , . . , • , , . , , , . , . kW 
FR EQUENCY MODULATI ON, ra te , , , .. , , , . , ... ' . .. . . , Is 

~:~~~ I~~~:~ ,t:~:th ' . • :<\ :~ \O'~9 ,s,e,c. 

VACUUM SYSTEM 
OPERAT ING PRESSURE. 
PUMPS, No, Type, Si ze . 

, , to. . . , l! Torr or mbar 
, :2 ' . ' 35" DHfusi.on 

. ' 4' " ' ~±i · 26~ : ~~~~~anels . .. , 

ION SOURCES + + _ + 
"D~o~~asmo~r~n , tH , ~ .H2. ~" d, He ) 

Beta-Euchri.pti.te (Li.+) 
Hot Fi.lamen t PIG (H+, He++) 
Atomi.c Beam (~,~) 

INJECTION SYSTEM 
,600 .~e.v .~ C; ,I:e,n1]i.,f\a,l, .pl.u,s. ,1./.3. ,S,c.a.Le, .I,nj.e.c.to,r . . Cy ,cl.o,tron 
EXTRACTION SYSTEM 
,No.f\-H,e,so,f\ant. ,E,Le.c. t ,r.o.s.t,a.t,i.,c./.M,ag n,e,t,i.,c. , .. . . . ... ... , .. 
FACILITIES FOR RESEARCH 

SHI ELD ED ARE A, f ixed ,3qq 
TA RGE T STAT IONS , .. "'.~,. 

m' ; movable 800 . m' 
in .. . . ::: 6: : . . .r~~f!1? 

STATIONS served at sacne t ime, max "~ _ , , , , , , . 
MAG SPECTR OGR APH , type QQDD .(3.Q )TI.S,r)., !l.i.gP. p..fi!,s .• . K6,o,o. QDD 

COMPUTER cnode l l.VAX, ~~PP,. ?:-YAX, 759" 1'D1' , P I"". ,, ' , 
OTH ER FAC ILIT IES ., " . , . . ,' " . .. . . 
1) Beam, Spl:L!:!: :Lrg ?~ry~s . 2 . !1?~P3 . ?im\lHan~s:)1,.l ? lY . . 
2 ) St rl,ppe.r: .Lo.qp , P. r:ov:l,~e,s, .I'\:i,g l'\ ,b.r.i.gl'\ t ,ne,s,s, .b,e,~m,s, ,w,i..th 

CHARACTERISTIC BEAMS vadable pulse pedods (1 . 8 t o 10 llSec) 

PART ICLE ENE RGY (MeV) CURR ENT (PIlA) 
Achieved 
,41,5 
. 1.0.0. , . , 

470.1.40.0. 
1.54./1,0.0. 

Internal 
.7.(0. •. 5.), 
.Z(Q .4.), . 
,0..,7, , 
0..,7, " . 

Externa l 
6(0.5) 

. \.:5:(0. .)} . 

. ,0. .6 . .. . ,, ' 

. 0 ... 6 .. " , , 
(part ls) 

BEAM PROPERTIES 
MEASURED 

PU LSE WI DTH A . , RF deg 
PH ASE EXC. enax .7. RF deg 
EX TRAC T elf , .9.8 . % 
RESOL t> E/ E .•. 04, . % 
EMITTANCE 

CO NDITI ONS 
Pll A of .a.l1, , MeV , ,a.l ,l . . ions 
PIJ A of , " , , ' MeV , ions 
PIJ A of , ," . ' , MeV . . ions 
PIJ A of . ,", . , MeV , , ." , ' . ions 

(11 mm-cm arl l 
1,·,5 axia l 
,1.5, rad 

.~l,l, PIJ A of .a.l.1, , MeV a.1.1. 

OPERATING PROGRAMS. t ime distr ibution 
BAS IC NUCLEAR PHYSICS 95% . SOLID STATES PHYSICS 
BIOMED ICA L APPLI CAT . . :-:-:- . ISOTOPE PRODUCTIONS 
R~~:L~ !: ion . P~~ag~,. ~~~~C~? 9 ~ , R?Pi?~~9n , 9P . ??'\!~~~'\! 
.1~qr:n, .I'; q~i.p. , ,a.n,q ,O,t.l'\e,r: .a.p.pLic.a,t.io'n,s, , ,5,%, ' . ' 
REFERENCES/NOTES 
1) IUCF St a tus Repor t, R.E. Pollock, IEEE Trans. Nucl . 

Sci.ence, NS- 26, No. 2 , p. 1965 (1978) . 
2) The IUCF Cooler, R.E . Pollock, IEEE Tran. Nucl. Sci., 

NS- 30, No . 4, p. 2056 (1983). 
PLAN VIEW OF FACILITY. COMMENTS. ETC. 
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