
ENTRY NO. 111 
NAME OF MACHINE .. .. . Oa,k .Ri.dge Is.o.c.hr:onou.s. Cyc.1.o.t.r.o.n. . . . . . . . . . . . . . . . . . . . . 
INSTITUTION .. Ho 1.i.fi.~ 1.dHeavy Ion .Res.ear.ch Facni.ty,. Oak .. Ridg~. Np.ti onp.1. laboratory 
ADDRESS. p( •. 0 •. Box x,. Oak Ridge.,. T.enn.es.se.e . .37.83.1.-.63.68 .U.SA. 

TEL .. ~l. ~} ~?~-A~~~ ... TELEX . .. ~5.4.4.6.8. . ........ . . . . . . . ... . 
IN CHARGE .J.ohn A.Ma.rtin.. . REPORTED BY . JO.hn. A •. Martin .. . . . .. . 

HISTORY AND STATUS 
DESIGN, date .1 ~58 ........ Model tests .. 1958:-59 .. 
ENG DESIGN. date . . 1959-1961 
CONSTRUCTION, date' . 1959:"1962' . 
FIRST BEAM, date (or goal! 1963 
MAJOR ALTERATIONS .. • New d~e:- i977 ' 

,inj~ct.i on ,sy,stem for 25. M~ tandem. beams ' :. i 979: . 

COST,ACCELERATOR .. 2 .• 3~ . .10 . . .... 6 " ..... . .. ... . 
COST, FACILITY, total 61<. 10 .. + .18. x . 10. tandem faci) ity 

FUNDED BY .. US. D~pa .rtment ()f Energy. . . .( l' ')' 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SCIENTISTS .... 4. . . ENGINEERS .9. 
TECHNICIANS .. 11 . CRAFTS 6. 
GRAD STUDENTS involved during year 
OPERATED BY ..... ... Research staff or . X. 

OPERATION . . 168. . hr/wk. On target. 113 
TIME DISTR. in house .. ' 45.. .. 6%' outside. 
BUDGET, op & dev .. ",3.6. x.l O. .. . . .. 
FUNDED BY . u..S ... Depar.tment of Energy. 
RESEARCH STAFF , not included above 
USERS, in house. . .5.3. outside . .1 05. 
GRAD STUDENTS involved during year ........ . , 25. 
RESEARCH BUDGET, in house ... ",3 .• 6. x, 106 , 
FUNDED BY 
MAGNET 

Operators 
hr/wk 55 . % 

POLE FACE, diameter (compact! .193 
R inJection .. 2.3.-.5t9n 

. ern, R,extraction ,}7 cm 

GAP, min ,}~., crn, Field .. 2.3.7. . 
max .... , em. Field . . l4 .. O . . 

AVERAGE FJELDat R ext .. . . 19 .• ~ .. 
B max/ < B > ... . 1 .• ~. 

NUMBER OF SECTORS 
[compact .. 
)yeparated . 

~~1 at 1. ~ 1<. 1 O~ . . 
k~J Ampere turns 

SECTOR ANG LE (SSC! .. , .... . .. . .. deg 
TRIMMING CO I LS . .1 .0. pii,irs :- , ~at~r.-~()()1~9. ~()pp~r , 

co'N'DUCTOR: r~aterial ~n~'t~~~: : ~)~~:;n~~: : : : : : : :: ........ . 
STORED ENERGY (cryogenic! ... , . ' , . .. , .............. . ~ 
POWER: main coils , .. 17.50max kW: current stability . ~/)O. , 

trimming coils . .. . 2.50max kW cu rrent stabi lity . 2/J O~. 
WE IGHT : Fe ... 2.0.0 .... . . . tons coils . .. . 9. . . .. tons 
COO LI NG system, .. dem.inera.1.i.zed. wiI.ter ....... . . ' . ... . . 
ION ENERGY (Bending limit! E/A = ... JOO, . , .q2/A' MeV/amu 

(Focusing limit! E/A = . ... 75 ..... q/A MeV/amu 
ACCELERATION SYSTEM 
DEES, number , . ' .. . .1. . . . . . . angle .... 180 deg 
BEAM APERTURE . . . 2 .• . 5 ... .. cm; DC Bias ... O . ........ kV 
TU NED by, coarse m.o.ve,ab.l e. shor.t ... fine tr.im. capac.itors , . 

RF . , 6 .. 8 . .... . to . . .1 .9 • . 5. .. .. MHz, stab le ± .1. 1<. JO:-~ . . .. . 
Orb F ,2 .• . 3.. . ... . .. to .. 19 .• !i. . . . . . . . . MHz 
HARMONICS, RF/Orb F, used . . . . 1 .• . 3 .. , .. , .. , ... . .. .. . ... . . 
DEE-Gnd. max .. 8.0. : . , . . . ,., kV, min gap if' . 1. , . .. .. cm. 
STAB ILITY, (pk-pk nOlse!/(pk RF vo lt ! ... 5/JO ............. .. , 
ENERGY GA IN , max ... . .1.60 . .. . , . . . . . . . . , . . kV/turn 
RF PH ASE, stab le to ± ... . . .1 ...... . .... . , , . .. .. ' . . deg 
RF POWER input. max. 200. . . . . • . . . . . • . , . • .. . . .. kW 
FREOUENCY MODULATION, ra te. . . • . . . . . . . . . . . . . . . . .. /s 

modu lator, type ....... ... . ... . .. . .. .. . . . .... . . ..... . 
beam pulse, width .. . ........ ... .. . . . ..... ....... .. . . . 

VACUUM SYSTEM 6 
OPERATIN G PRESSURE . . . .1,x . .10:- . ... . . . . ' .. ' , Torr ~ 
PUMPS,No, Type,Size . 3. ~.i . . d.iff~~io~ , pumps .:. ~ . 80. c~, .. 
. . .1 .. 5.D . .ern.; . .1 .. 5P . .ern. crYPP!Jmp .. .... .... . ... . 

ION SOURCES 

INJECTIQN SYSTEM • 
· ,rad.,.a.l .. i.njec.ti.on .. w.it.h. fO.n . . str.ipP.in.g .. , .n cyc.19~.r0!1 . 
EXTRACTION SYSTEM 
· .eJec.tr.o.sta.ti.c .. deJ.1.ec.t.o.r .. +. 2. ma.gn.e.t.i.c . .chann.e.1 s ... .. 
FACILITIES FOR RESEARCH 

SHIE LDED AREA, fixed . . 2.3.5. . .. m2, movable .. ~.3.o . .. . m2 

TARGET STATIONS .. 1.4 ....... . . . , . in ., .6 .. . . . .. , .r~'?'!'~ 
STATIONS served at same time, max ... .1 .................. . . 
MAG SPECTROG RAPH type .. .. . Q.1'o . . .. .. . ........ . , , 
COM PUT E R model . . 3 . . P.e.r.k,i,n.-.E.l !11~.r .. 3.2,3.0." .v AX . .1J I.7f3P. 
OTHER FACI LlTIES .O.n . .1.i .n~. !11P.S.S .. sp.e.c .• . ; , ~:rr . Y:,.r~y .. 
· sp.e.Ct.r.o!11.e,t.e.r.; .t.i m.e.-o.f.-.f.1.i gh.t . . S p~c:t.rprn~.t~r . ....... . 

. ..... .. . .. . . ... . . .. . ... . 
CHARACTERISTIC BEAMS (coupled operation--tandem + cyclotron) 
PARTICLE ENERGY (MeV! CURRENT (pfJ A! 

Goal 
. . .4.00. .. 

. ?D.o . . . 
920 

.. :6:2:0:.: 

BEAM PROPERTIES 
MEASUREO 

PULSE WIDTH . . . . RFdeg 
PHASE EXC. max .. RF deg 
EXTRACT eff , 65, . % 
RESOL 6. E/E .. <0. •. 1% 
EM ITT ANCEes t. 

Achieved 

· .4.0.0 . . . 
· ].0.0 . . . 
· ~.2P. 
· .6.2.0 ... 

Internal 
:v.o .• .l20 .. 
. .0 • .035 . . 
, O .• P.1~ .. 
. .D., PP42. 

External 

.. 0 • .06 
· . 0.024 . 
· . P .. PJP ... . 
· . P .• PP2p . . . 

(part/s! 

COND ITIONS 
PfJ A of . .... MeV . .. ions 
PfJ A of . ' .. ' MeV ...... ions 

.o • .o35PfJ A of 35.0 . . MeV 1 f30+f3. ions 

.o • .o35pfJ A of 350 .. MeV J f30+13. ions 

,1.-.2. axial 0 .• O.3!i PfJ A of3!iO ... MeV ~ 80+8. 
(n mm-mrad! . ,1 :-.2. rad 

OPERATING PROGRAMS. time distribution 
BASIC NUCLEAR PHYSICS .. 9!i , SOLID STATES PHYSICS 
BIOMED ICAL APPLI CAT ...... ISOTOPE PRODUCTIONS 
.. A.tom.i .c Ppy's .i ~S. :-. !i% . . ' . .. . ... .... ..... . 

REFERENCES/NOTES 

1) For operation of both tandem and cyclotron. 
2! Cyclotron provides 1100 hours BOT for 1600 scheduled hours. 

Tandem provides 4200 hours BOT for 6400 scheduled hours. 

PLAN VIEW OF FACILITY, COMMENTS. ETC. 


