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HISTORY AND ST~T~~ 
DESIGN , date . . 1.9.5.1. .... ... . . Model tests .19.5.6/7.1 . .. . . . 
ENG DESIGN, date .. . .. . 1.95B/n .. ) . P.hiliJls .. Comp.any.,. 
CONSTRUCTION, date .. 1.97D/7;3 .. J.. Net herJp. flQ p. 
FIRST BEAM, date (or goal) . ~ .a.I!, . .1., . . 1.'17 l\ . . .... ..... . 
MAJOR ALTERATIONS .... :-..... ... . ...... . . . ... ... . . . . . . . . 

c'CST,' A'CCELE'RATOR' : : : j 4: :Msri : : :Ci 9tsi : : : : : . 
COST, FACILITY, total ... 1.~4 . . f'J!?F.r: , . .c.1.~7.5.J. . . ... 
FUNDED BY . ~.\t{j. P .s . . fj3.c!er.a). r;.QYeTI!IJ1!3.n.t .. 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SCIENTISTS . . .• )... ENGINEERS . ~.l. . . 
TECHNICIANS .. ' J. . . . . . . CRAFTS . ... ~.l. 
GRAD STUDENTS involved during year ........ ~.l. 
OPERATED BY .. ' J ...... Research staff or .... ~ .) . ... Operators 
OPERATION . . . : ~ l ... . .. hr IwkJ, On. target ... ~.l. . . ... hr/ wk 
TIME DISTR. lnJ ectof.-.rI!9d .~ . (.5. -0 ; VE - moQe . . 2~ .. % .. 
BUDGET, op & dev . * ) .......... . . 
FUNDED BY .. . . .... *). . . .... .... .. . 
RESEARCH STAFF, not included above VE- mode only 
USERS, in house n.D n e ... outside ...... 1.~ ... . 
GRAD STUDENTS involved during year .. . ca •. 1.5 . .... . .. . . 
RESEARCH BUDGET, in house. . . . . ... . . . . . . 
FUNDED BY . . . . . . . . . . . ... . 
MAGNET 
POLE FACE, diameter (compact) .25.0 cm, R extraction 1 .0. 5 cm 
R '" 1 5 Injection ... "24 : .. cm 
GAP, min . . . ...... cm, Field .. . .. . kG} 

max .... 45 .. cm, Field. . kG at 5.5.0 0.0.0 
AVERAGE FIELD at R ext . . . . . . . 1.q , ~ . kG Ampere turns 
B maxi < B> .... ......... . .. . L .2':i . . ...... ... ... .. . 

NUMBER OF SECTORS {~~:~:~d : ~: : : : } Spiral, max 55 deg 

SECTOR ANGLE (SSC) . ....... . .... :-.. deg 
TRIMMING COILS . . . . ... 1.2. c.onc.e.n tri.c .... . . ... . . 

4 sets harmoni c 
C6N'DUCTOR', '~~t~;i~i ~~d't~'p~ : A~ :': : ~4:~~~ : :~~, .h q p.~w : ... 
STORED ENERGY (cryogenic) ....... . . . .... . ........ . . . .. MJ 
POWER : maincoils . .4.Q9. max, kW ;) phase stabil.iz ed 

trimming coils .. 1.Q9. max, kW ; ) to 1.10- 5 .. . . 
WEIGHT : Fe . .. .4 7 O ......... tons; coils. .. . .... 2D. . . . . tons 
COOLING system . . . demi.n •. wa tRY:. ., . .. ... . . .. . 

ION ENERGY (bending limit) EI A = . I ~? . q2 /a2 MeV l amu 
(focusing limit) EI A = . 1. ~~ . . q l a MeV l amu 

ACCELERATION SYSTEM VE - and Inj .-Mode : 
DEES, number ... .1. ......... ; angle ........... . ... ~.6. 0 . deg 
BEAM APERTURE 2 . . to . .4 ... cm; DC Bias !" ' ~ ' il.n.q. P ..... kV 

"TUNED by, coarsemo Y.El d.13.hor.t .• finehs dr .•. tri.mpl.a.te . .LC<lp.) 
RF .. . .4 . 6 . ... . to .17 .. + . . 50. MHz stable ± 5 ... &.2 :.1.q -:- 5 .... 
Orb F . 11 . • 6 .... . to .17 ... ... . MHz 
HARMONICS, RF / Orb F, used .1, .. 3 . VE:·: rno.de ; . .3 . Inj • -mod e 
DEE - Gnd, max . . . /l0 . kV, min gap ..... . . . .. . .......... 

4 
5 .. cm 

STABILITY, (pk-pk noise) / (pk RF volt) . . 1.0 -:- 2 .. &.2 .•. 10:-. .... . . . 
ENERGY GAIN, max... . ... .... . .. . . . .. . .... 160 ... kV/ turn 
RF PHASE, stable to ± .... 1 . d.eg . .& .. .,; . .Q . 1. . .. .. deg 
RF POWER input, max. . . . . . . . . . . .... 100. .... .. kW 
FREQUENCY MODULATION, rate ... . .. ... . " . . .~ .... Is 

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

VACUUM SYSTEM 
OPERATING PRESSUREw~ t.hq \J :t .. g~ .s.:. 1 :.1. Q ~.5 .. . Torr or mbar 
PUMPS, No, Type, Size r::.r:y ogEH1~.C; . Dp.fle~ . . ( ~h.~ Hp.~) .. . . . 
.. . . 20 . 0.00 . Jis . . Qi l:-.d i f.f. • . p.ump ... .... (6p.l ~Ol .r:q J .. . 
.... . 1.2 . 0.00 . Vs . . Qi l:-.dif.f. •. p.ump . .. .... (Bil.lZOlr.s J . . .. . 

INJECTION SYSTEM 
ax~al.~nJ~ct1?n.~x st~m !. ~~~~ ~ .q~ad ~ . . 
EXTRACTION SYSTEM 
I? l .e.c;tr.~~ t.a.q r:: .' . . e .l~t;:t.rq m~.gn ... . a n(:l . . P.i?S.~ t v.e . . f"!lagn , . 
FACILITIES FOR RESEARCH VE- mode only 
SHIELDED AREA, fixed ...... 30n . m2 ; movable ... . . ..... . m2 

TARGET STATIONS .7 ... in .. .2.. . rooms 
STATIONS served at same time, max ... 1 . . . 
MAG SPECTROGRAPH, type ......... ~. . ......... . . "" . 
COMPUTER model ... . ... . _ P.DP. . . 1.1I.!I.D ...... . .. ... . 
OTHER FACILITIES ... NelN .. a.-.a,, ; . . 200 .. m2 . .llrJd.e.r: .. . 

. ...... const~uct~oQ. 

CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeV) CURRENT (PflA) 

Goal Achieved Internal External 
I rj,~mq(:l~ .D.. . .... 72 . . . 1. ~P . .1.70 . 
YE .. ~mQ(:Ij3.p... 10 - 72 

:: :i4N:~++~" .2.0 : :':1: 39 :20<66
2:ci : 

2~ ·~ 4~Q·· 20 ·~3~0. 

SECONDARY (part / s) 

BEAM PROPERTIES 
MEASURED CONDITI9~S 

PULSE WIDTH . . 1.q . RF deg ... ~ . ~~. Pfl A of . . . . MeV . P. ions 
PHASE EXC, max .? . RF deg Pfl A of .1. 2 . MeV _ P. ions 
EXTRACT eff ... ~;3 .. % .1.09 . pfl A of n. MeV . P. ions 
RESOL t.E/ E .. O , ~ . . % ... 1.00. Pfl A of 7.2. MeV . P. ions 
EMITTANCE (+/ - 20 o r 68 %) 

(n mm. mrad) { . 2
3
, aXiadl } .. .1. 00 . PflA of. 7.2. MeV . D. ions 

.. . ra 
OPERATING PROGRAMS, time distribution in % 
BASIC NUCLEAR PHYSICS 2.2 SOLID STATES PHYSICS .. 2. 
BIOMEDICAL APPLICAT. ISOTOPE PRODUCTIONS . .4 . 
INJECTOR~ ~D.OE. . .72 . 

PUBLICATIONS 
1) The SIN injecto r cyclotron (A . Baan et al . ) 

IEEE Trans . Nu c l.Sci. NS - 2o . 3 (1973) 257 
2) Some aspects of t he desfgn of a cyclot r on 

central region (J. M. van Nie uw lan d et al . ) 
Philips Res . Repts . 29 (1974) 526 

3) The axial injection sys t em of the SI N injector 
cyclotron (N. Hazewindus), I . Desig n co nsid er ­
ations / II . Description and experiments, 
buncher , Nucl .Instr. & Meth . 129 (1975)325/331 

4) The ce ntral region of the SIN injector cyclo ­
tron (J.M. van Nieuwland et al . ) 
Nucl.lnstr . & Meth . 142 (1977) 339 

5) Improvements in the SIN injector RF system 
(P . Sigg) Nucl .Ins tr . & Meth . 155 (1976) 1 

6) SIN upgraded polarized beams ( S . Jaccard et al.) 
AlP Conf . Proc . 59 (1980) 904 (5t h I nt. Symp . on 
polarization phenomena in Nuclear Physics , 
Sa nta Fee) 

PLAN VIEW OF FACILITY : see next entry 
SIN 590 MeV Ring Cyclotron 

ION SOURCES Livingston, W- filament with LaB6 -p ellet 
.. . . Atomic.~aam.pol •. p~.d; . . ANAC . iAni~ar. 

ORTEC duoplasmatron 

*) see SIN 590 MeV Ring Cyclotron (this comp i lation) 


