
ENTRY NO. 71 
NAME OF MACH INE NAC Separated-:-Sec tor . Cyclotron 

INSTI rUT ION ... Nat:j.QI).<'.1 .. Accelera.tor .Centre, .Council for .Scientific .and .Indus tr.ia l ·Re sear ch 
ADDRESS . ~ . O . Eox. 72, Faure, . 7.131, .Republic .of .SouthAfri c a . 

TEL .. 024-:-43820 TELEX .... 5-:-22202 .SA . . . .. . . . . 
IN CHARGE . D Reitmann . . REPORTED BY 

HISTORY AND STATUS 
DESIGN. date .. 197.7. . Model tests. 
ENG DESIGN. date . .. 1.97.& . 
CONSTRUCTION, date 1.9.7.9. . 
FIRST BEAM. date ("'~I) .October .1.9.85 
MAJOR AL TE RAT IONS 

COST.ACCELERATOR. 
COST, FAC I LI TY, total 
FUNDED BY . CSIR . 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SCIENTISTS .. 1.2 . . ENGINEERS .1 .8 
TECHNICIANS. ..33 . CRAFTS 6 
GRAD STUDENTS involved dllrintl year 
OPERATED BY . .... Ii . . Research staff or 
OPERATION hr /wk. On tar'lm 
TIME DISTR. in I,ouse 
BUDGET. up & dev 
FUNDED BY 
RESEARCH STAFF , not included <lilove 
USE RS. in house. 
GRAD STUDENTS involved dur ing year 
RESEARCH BUDGET. in house 
FUNDED BY .C8])\ . 
MAGNET 

%, o utSide 

outside 

Operators 
hr /wk 

POLE FACE. diameter (coilipact). . . Llil. R·extraction .443 . em 
R inject ion .. 1.0.1 crn 

GAP. min .. 1i.1i ern. Field .1.2.,.7 kG} 
max .... . un. Field . . .. kG at . 1.,.Q8. X .1.0.s .. . 

AVERAGE FIELD at R ext .. 5. ,.2 kG Ampere turns 
Bl11ax/<B> .. 2.4 .. 

NUMBER OF SECTORS 

SECTOR ANGLE (SSC) 
TR IMMING CO ILS 

4.} [compact 
l,separated 

....... 34 . . .. deg 
. . 29. .. 

Spiral. rnax . . 0. deg 

CONDUCTOR. material and type . .Copper , . . HC . 
STORED ENERGY (cryogenic) 1.,5 , .. .. . . ... ... .. .. MJ 
POWER. main co ils ,7.00 max kW : curren t stabil i ty . . 1.0-.5. 

trimming co ils .. 1.50. max kW : current stability .1.0.-4 
. . 

WEIG HT : Fe . . . 1.40.0. . . tons : coils 5,.& . . . . . . tons 
COOLING system .PeOJiI1er:a,l,ised. .water . 
ION ENERGY (Bending limit) E/A = . . . 200 ... . q' /A' MeV/amu 

(Focusing limit) E/A = ... 200 . . . q/A MeV/amu 
ACCELERATION SYSTEM 
DE ES. number . . 2 . . . . . . . . . angle . ... .5.1. . . deg 
BEAM APERTURE .3 cm; DC Bias .0. . .. kV 
TUNED by. coarse .MS, .V:C . . . . f ine .. . v.c,AUlO . . . 
RF 6 . . . . to .. . . . . Z6 MHz. stab le ± . . . 1 . . Hz. . 
Orb F .. 0.,5 ... to .. . .. 6.5 MHz 
HARMON ICS. RF/Orb F. used .4 .and .1.2. 
DEE-G nd , max . ,250. . kV, mi n gap . ..... . . . 1.0 . . em 
STAB ILI TY. (pk·pk noise)/(pk RF vol t) . . . . 1.0.-: 3 

ENERGY GA IN. max .. 1.00.0 . . . . . . . .. . kV/turn 
RF PHASE. stable to ± . .. 0.,1. . . . . . . . . . . . . . . . deg 
RF POWER input. max. 2 . >1 .1.50 ... . .... . . . . . . . . .. ' kW 
FREOUENCY MODULATION. rate . . . . . . . . . . . . . Is 

modu lator. type . . . ........ . .. . 
beam pu lse. width 

VACUUM SYSTEM 7 x 10-7 
OPERATING PRESSURE. . . . . . . . .... . ... Torr or mbar 
PU MPS. No. Type. Size A .I~qt~ry' .v~I\e .1.2C! .rn 3 h-

1 

4 roots pumps 350 m3h-1 , 6 turbo pumps .2II\3S-.1 . 
~ri~ :i : G~y'~~P'~~p'~ :Z~~3:~~1 ... ...... .. . . 
ION SOURCES 

.A .H .Botha 

INJECTION SYSTEM 
Two .dipoles and.a .magnetic .channel .in .one .poLe-,tip . 
EXTRACTION SYSTEM 

One. electrostati c .channel .and .two .septum~magnets •... 
FACILITIES FOR RESEARCH 

SHIELDED AREA. fixed 
TARGET STATIONS 

700 

. ~ 
STAT IONS served at same time. max 1. . 

m', movable 900 

in . ....... ~ 

MAG SPECTROGRAPH. type K .'7 .60.0. .QUD . (unde r .c onstruc.tion) 
COMPUTER model 
OTHER FACILITIES .. ... . ...... ... .. . . . 
1. Facility for Isotope Produc ti on 
2~ • :Facilitr : f ~ r :Radi~th~ r~p y': : .. ... 
CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeV) CUR RENT (P/lA) 

Goal Achieved Internal External 

.P. . 
. . .. d. 

40. .-: .40.0 
. 4G . ~ 10.0 
.40. .-: .30.0 
.40.- .Zo.O 

Ii Ii .Zo.o. . . . . 3 . 2..8 . (at .6.6. MeV) 

.. Ue . 

.. 1!e . . 
SECONDARY 

BEAM PROPERTIES 
MEASURED 

PULSE WIDTH .1.5 . RF deg 
PHASE EXC. max . RF deg 
EXTRACTeff . . 9~ . % 

.3 

. 3 

(partls) 

COND IT IONS 
PM Aof .6.6. . . MeV . . 11+ . . ions 

PM A of . .. . MeV ions 

rtM A of .6.6 . . . MeV .. 11+ . . ions 

RESOL t. E/E .% PM A of . . . MeV .... ions 

EMITTANCE 

(rr mm "m ad) 
. . axia l 

PM A of .. . .. MeV 
.. . rad 

OPERATING PROGRAMS, time distribution 
BASIC NUCLEAR PHYS ICS ... SOLID STATES PHYS ICS 
BIOMED ICAL APP L ICAT .. . .. . ISOTOPE PRODUCTI ONS 

REFERENCES/NOTES 
1) Proc. Ninth Int. Cycl. Conf., 33 (1981) 
2) Proc. Tenth Int. Cycl. Conf., 263 (1984 ) 

PLAN VIEW OF FACILITY, COMMENTS, ETC. 

The experimental faciliti e s for basic nuclear res earc h 
consist of a 1,5 m diameter scattering chamb er, a three­
armed y -ray corre lation table , a high-en ergy y -ray detec t or, 
a k = 600 QDD spectrometer (unde r construction) and a b eam 
swinger facility (pres ently b eing design ed) f or neutron 
time-of-flight measurements . 

A 66 MeV isocentric system is available for n eutron the r ap y . 


