
ENTRY NO. 65 
NAME OF MACHINE. SIN 590 MeV Ring Cyclotron Date: April 1984 
INSTITUTION . Swiss' ii-istl tiite' for '1Juclear' Research 
ADDRESS. . .........••. ¢~~5231.Yiil~gen; •• ~0itz~~i.and· 

TELlOl'?Q/99:UlL TELEX?A940:?inc;tl ... 
IN CHARGE\J, .. Schr;yPE!I: ............ REPORTED BY W. Joho and'M';'biivo' 

HISTORY AND STATUS 
DESIGN,date ... 19.62 ........... Model tests ... 19.6216.8 .. 
ENG DESIGN, date 1967/71 
CONSTRUCTION, date. 1.9.9.9 /74 .. 
FIRST BEAM, date (or goal) J<;l..n ..... 1.a, ... 1.974 .... 
MAJOR ALTERATIONS F.la,t:toP.RF::-.Syst,em since .. 1979 

COST, ACC"LERATOR ...... 3' 5 'MSFr~'" (i 9 7 4')" 
COST, FACILITY, totali34MSFr~ .Ji9!5i 

FUNDED BY . Sw.is.s .. F.edexill, .G.overnment. 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SCIENTISTS .. .1.;; ....... ENGINEERS ...... )5 .. 
TECHNICIANS ... 25. CRAFTS.. .5 .. 
GRAD STUDENTS involved during year . .2 .. 
OPERATED BY .... 6. Research staff or. . ..... 1.5 Operators 
OPERATION .... ·16 0 . hr/wk. On target ....... 1-2·0· hr'/wk 
TIME DISTR. in house ...... 20. % Outside ..... 80 % 
BUDGET, op & dev ? MSFr. (no salaries) 
FUNDED BY. SWlSS Fede'ralGovernment 
RESEARCH STAFF, not included above 
USERS, in house outside ... 6.0 .. 
GRAD STUDENTS Involved during year .... 5.0 .. 
RESEARCH BUDGET, in house .1.0 .\'1$l;x., ... l!W ... $~,L\ix.:ic.es} 
FUNDED BY ..... Swi ss .. F.eder.Q..l .. Gav.exnment.. 
MAGNET 
POLE FACE, diameter (compact) cm, R extraction4.4 5 .. cm 
R injection 2.1.0 cm 

GAP, min ..... 5 cm, Field .... 2.0 .• 9 .. kGl 
min .. 9 cm, Field ..... 1.5.. kG at .L •. ;; .• 10.5 ....... 

AVERAGE FIELD at R ext ... 8 .• .7. kG Ampere turns 
B maxi < B > ... 2 • .4. 
NUMBER OF SECTORS { compact 

separated 
SECTOR ANGLE (SSG) 
TRIMMING COILS ......... 1.8 .. 

8 } Spiral, max 35 deg 

.Hl deg 

CONDUCTOR, material and type .... o.f.l:lC .. C.O.PPer 
STORED ENERGY (cryogenic) .. MJ 
POWER main coils .6.50. max, kW; current stability 5:.10.-:- 6 

trimming coils .. .20. max, kW; current stability 
WEIGHT Fe 196 Q tons; coils .. 28. . tons 
COOLING system de!Uin .•.. Via, t:e.r .. 
ION ENERGY (bending limit) E/A = 59.0 .... .. q'la' MEVlamu 

(focusing limit) E/ A = .... q/a MeVlamu 

INJECTION SYSTEM 
~a9~~1:i~ and. electrostatic channel 

EXTRACTION SYSTEM 
Elec: tro.s.tii ,ti.c .. s(2ptum 

FACILITIES FOR RESEARCH 
SHIELDED AREA, fixed 

TARGET STATIONS ....... 2. 
STATIONS served at same time, max. 
MAG SPECTROGRAPH, type .. Pi())1 

m'; movable .. Q 0 O .. 
in ser.i.e-'i .. 

11. 
sPec: t,rome:tE! I: 

m' 

COMPUTER model 
OTHER FACILITIES .. 2 . ~~~er~CJl1d.ucting .. rn~ci~chaimel s 
an.d!Ued.i.cii,L .. a.n.ne}{for. pion . therapy 

CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeV) CURRENT (pI1A) 

S~CfONDARY 

-.F. 

Goal 
5.90 .. 

BEAM PROPERTIES 
MEASURED 

PULSE WIDTH ... 6.RF deg 
PHASE EXC. max±.3. RF deg 
EXTRACT eft 99 .•. 91% 
RESOL b.E/E;:;O.·OS·% 

Achieved 
. .. 590 

Internal 

350 (partls)9·10 9 

i26 j:i 07 

CONDITIONS 

External 
100-190 

.1.50. PI1 A of .5.9.0. MeV ... p. Ions 
15.0. PI1 A of .5.9.0. MeV .. p. ions 
150. PI1 A of .5.9 . .0. MeV .p. .. Ions 
·150· PI1 A of ·59·()' MeV .. p. Ions 

EMITTANCE { .. 1.. .axlal} 
(7T mm. mrad) .. 2 .... rad .1.5.0. PI1 A of 5.9.0. MeV p 

OPERATING PROGRAMS, time distribution 

Ring Cyclotron in operation: 72 % of total beam 

time, 11 target areas simultaneously served. 
EXPERIMENTAL PROGRAM: 

High-Energy and Nuclear Physics: 39 groups. 

Applications in Solid State Physics and Chemistry: 
16 groups. 

Biological and Medical Applications, Pion Therapy: 

11 groups. 

REFERENCESINOTES 

ACCELERATION SYSTEM - W. Joho, M. Olivo, T. Sta.mrnbach, H. Willax, 
DEES, number *4 cavitiE!E;. deg IEEE NS-24 (1977) 1618 

BEAM APERTURE ....... A ........ cm;DCBlas. .d;k~en_ - W. Joho, IEEE NS-26 (1979) 1950 
TUNED by, coarse.... . ... fine .chang!?. Q£. ~" 
RF .. 5.0,,63 .' to mHz, stable ± .)..0.-:- 6.. sion 
Orb F .8.,.4.1. to ........ mHz 
HARMONICS, RF/Orb F, used Ii .. 
DEE-Gnd, max ....... '? 5 O. kV, min gap 
STABILITY, (pk-pk noise)/(pk RF volt) < 3.10- 4 

ENERGY GAIN, max ....... 22.0.0 .. 
RF PHASE, stable to ± . Q •. 0.1. 
RF POWEP input. max 
FREQUENCY MODULATION, rate 

modulator, type 
beam pulse, width. 

VACUUM SYSTEM 

... 4 .. x .. 20.0. 

cm 

kV/turn 
deg 
kW 
Is 

2.10- 6 
OPERATING PRESSURE Torr or mbar 
PUMPS, No, Type, Size ,4titaniurn:-: E;llbl ima, t.ors . at 

J,4000)-/s 

ION SOURCES 
.s.e.eprececling . .entry: .. $ IN .. In.j E!ctor;Cyclot,ron 

* additional flattop cavity at 152 MHz, 350 

kV 691 

72 MeV INJECTOR 

CYCLOTRON il 
!oJ 


