
ENTRY NO. 72 
NAME OF MACHINE NAC Pretoria Cyclotron 
IN ST I TUT ION N~ti~~~i ' A~~~i~~~t~~'C~ntre, Counc 1 . for S~ien 
ADDRESS .... ' NAC;csiR;POB~x)95;P~~t<?~i~,: 00 1 ,Repuq~ 

~ cand .Lndus"I;iilL .Reseilrch 
t: .SOuth .Aidca . 

TE L . 0 J 2-:-86-:-9211 . TE LE X . :? ~Q:?O SA 
IN CHARGE . F . J . Haasbroek . REPORTED BY 

HISTORY AND STATUS 
DES IGN. date. .1.950. Model tests. 
ENG DESIGN. uilte .. 1.9 51. - .1.953 . 
CONSTRUCTION. date 1.953.-: 1.958 . 
FIRST BEAM. date (or yoall 
MAJOR ALTERATIONS 

COST. ACCELERATOR 
COST. FAC I LI TY . tolal 
FUNDED BY 

1.958 
. (See .below) 

. R200000 (19581 
.CSLR. 

ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SCIENT ISTS .. ENGINEeRS .1 .. (pa~t-:tilIle) 
TECHNICIANS .~. CRAFTS 2 . 
GRAD STUDENTS IIlvo lw,u durinll year 
OPERATED BY Research stafl or .5 
OPERATION 136 . hr/wk.O 'ltanlet .1.1 0 . 

Opcri1tors 

hr/wk 
TIM E DISTR. In h()llsr : 1.QO Ufo,OUISldp. 

BUDGET. op & rl r: v 
FUNDED BY .CSJ;R . 
RESEARCH STAFF, not included alH)ve 
USERS. ill 11001Sr: . .4 outslue 
GRAD STUDENTS involved durin~ year 
RESEARC H BUDGET. ill house 
FUNDED BY 
MAGNET 

.CS IR 

.. 3 

POLE FACE. d,allieler (cOIllpactl .. 1.1.2 Llll, R-extractiofl .49.,5. ern 

R injection ... -:- . un 

GAP. min . 14,1 ern, Field 
max .15,9 ulI. Field 

AVERAGE FIELD at R ext 
.. 16.4. kG at .. 0.32 .x .1.0

6 
.. 

. . 11.7. . kG

J . 1.?0 . kG Ampere turns 
B maxi < B > .... 1. , 04. 

NUMBER OF SECTORS 
[corn pact 
l:eparated 

Spiril l . max G . deg 

SECTOR ANG LE (SSC) . . .. deg 
TRIMM ING COILS .'l;vyQ .~et~ .Q f .C~I;CllLilI; ,CQi.l.& .ilncl . . . . , 

. one .set .of . ha~on~c~qqs, 

CONDUCTOR, ma terial and type. .Allllt)inilllt) . . . 
STORED ENERGY (cryogenic) .. .. . 0,2. . .. ....... . . MJ 
POWER main co ils .10. max kW: current stability .1.0~ 4. 

trimming coils .2.. max kW: current stabi li ty .1.0~ 3 . , 
WE IGHT: Fe .. ... 13.8 .. tons coils .5.4. tons 
COO LI NG system .. Oelt)in",alis " d .wilter . 
ION ENERGY (Bending limit) E/A = 32 . q' lA' MeV/amu 

(Focusi ng l im it) E/A = . . 15.3... q/A MeVlamu 
ACCELERATION SYSTEM 
DEES. number , .2, . . . angle . ... 1.40. deg 
BEAM APERTURE .. . 5. cm; DC Bias .. . ... kV 
TUNED by. coarse .~S . . . , , .. fine .. VC, .AUTO . , 

RF .10,8 . .. ... to .. 17.,4 . .. .. MHz, stable ± . .. 1.0 .ppm . . . . 
Orb F .. 10,8 .... . .. to . . .l.? ,4 .. MHz 
HARMON ICS, RF/Orb F, used .... t .... 
DEE -Gnd. max . . . . Z2 ..... . .. kV, min gap ... ...... . . 1. cm 
STABI LITY. (pk -pk noise)/(pk RF volt! 
ENERGY GA IN , max 
RF PHASE, stable to ± 
RF POWER input. max . . . , ..• . . . . 
FREQUENCY MODULATION. rate ... . .. . 

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

VACUUM SYSTEM 
OPERATING PRESSURE ... 50.

X 
. 10-:

6 

PUMPS . No, Type. Size .. . .. 

.2 7.0 .. kV/turn 
. . . .. . . deg 

.2 . X .20 . kW 
/s 

Torr or rnbar 

. . . . . 4 .O:\.UlJ~iQn, .IN. .2,2 .It)3, &-:1 .and. a .m3. s~1 .. 
. . 4 . ll-QlJgl)ing, . t Z6 .It)3h-:

1 
.ilnd. 15 .m3.h-: 1 . 

ION SOURCES 

.... . .. J;nt",nal.Hot .Cathode .Source .... , .. • . . .. , ., . . 

INJECTION SYSTEM 

EXTRACTION SYSTEM 
~C.El~~t~ost~tt~.~~~n~~+, .'l;vyq.~~gn~~~~.GQann~~q .... 
FACILITIES FOR RESEARCH 

150 ... 0 ... rn ' SHIELDED AREA, fixed 
TARGET STATIONS 3 

m'. movable 
.. in ..... 1 ... r90'!'? 

STATIONS servedatsame time. max ..... . 1 .. . 
MAG SPECTROGRAPH, type 
COMPUTER model .. . . . ................ . ...... .. .... . 
OTHER FAC I L1 TIES .1 •.. l~ot<?p~ .Pr<?duc;tiqn .Fa~~l~~y' ... . 

. .... 4 •. ~"t . ~~lJt'Qn.~qcility. 

CHARACTERISTIC BEAMS 
PARTIC LE ENERGY (MeV) CURRENT (PMA) 

· .. p. 

· .. d 
· . '-lj" .. 
. "Ij~ . 

Goal 
. . 8. 
. 16. 

... n. 

Ach ieved Internal 

.5,8-,15,3 . . . 7.00 . . 
11,5-,11,3 .. . 7.00 .. 
· .18-,38 1.~O 
· .23"734,6 ... tSQ. 

External 

. . , . . . 60 . 
. .. . 60 . 

· .~ O . .. 
· .5Q , . 

SECONDARY (partls) 

BEAM PROPERTIES 
MEASURED 

PU LSE WI DTH . . .. RF deg 
PHASE EXC. rnax 45 RF deg 
EXT RACT eff .. 30% 
RESOL 6 E/E ... % 
EM ITTANCE 

.1QO 
· .60 

COND ITIONS 

PM A of . . . .. MeV · .. ions 
PM A of . . 16 . MeV .. d . . ions 

PM A of . . 16 . MeV . . . d. . ions 

PM A of ..... MeV . . ions 

.7. ,2 axial 50 16 d 
(IT mm·mrad) .1,2 rad PM A of . .. .. MeV 

OPERATING PROGRAMS, time distribution 
BASIC NUCLEAR PHYSICS . . Qr, SOLID STAT ES PHYSICS .0% .. 
BIOMEDICAL APPL ICAT .. . 157. ISOTOPE PRODUCTIONS 7.8% . . . 

REFERENCES/NOTES 
1) Nucl. lnst. & Meth., 3, 323 (1958) 
2) Nucl. lnst. & Meth., 8, 261 (1960) 

3) Tydskr, Natuurwet., 333 (1967) 

PLAN VIEW OF FACILITY, COMMENTS, ETC. 

During 1960 Thomas shims were installed in order to 
improve the ver t ical focusing . 

The cyclotron has b een modified for variable energy 
operation and for acceleration o f He- ions during 
1969. A 3He-recovering system has be en installed. 

Two magnetic channels have been installe d in order 
to improve the focusing along the extraction orbit. 

A fixed horizontal co llimator, with a remote controlled 
variabl e field, for high-energy neutrons has been 
acquired and will be used for therapy and radiobiologi
ca l studies. 


