
ENTRY NO. 
NAME OF MACHINE PSI Injector Cylotron . .. D.a.t.e.:. S.ept.e,mbe.r .. 1989. 
INSTITUTION ... ·PSI.Paul 'Sc'h:errer In's'ti 'tu't 'e . 
AOORESS ...••••.....• ~K-:~2.iiv.i\ligen. .PSI, :~witze:rlqnd 

TEL . (0)56/99~31 ~ll . TELEX .. 827 442 ps i ch 
IN CHAR GE . U • . SChryber . REPORTED BY . 1. S.t.alMlb.ach 

HISTORY AND STATUS 
DESIGN. dale . . 1967 / 69 . ..... . Model lests . . .1968/71 
ENG DESIGN. clale .. 1969/73. Phi .l i ps cpmpany 
CONSTRUCTION.da~ . .1970/73 Netherlands . 
FIRST BEAM. dale lorvoall . J.an .• . 1, .1974. 
MAJOR AL TERA TI ONS 

COST. ACCE LE RATOR . 14 MSFr. ( 1975) 
COST. FACILITY. lot<ll . . .134 MSFr. (1975) 
FUNDED BY . . Sw.iss. Federal Government. 
ACCELERATOR STAFF , OPERATION AND DEVELOPMENT 
SCIENTISTS .. .D .•. 5 . ENGINEERS .. 1 
TECHNICIANS 2. CRAFTS 2. 
GRAD STUDENTS involved dllrinq year 

OPERATED BY . . Research staff or .. *) 
60%. 

Oper(ltors 

OPERATION .*.l. hr/wk. On la",el 
TIME OISTR. in hnusl'-: 

~k 
% 

BUDGET. 00 & dev . 
FUNDED BY 

.. *) . 
. *) 

RESEARCH STAFF, not Included al)ove VE -mode only 
USERS. In house . none. outs icJe .13. 
GRAD STUDE NTS Involved durlno year . c.a.. . .15. 
RESEARCH BUDGET. ,n house 
FUNDED BY 
MAGNET 
POLE FACE, diameter (compact) 
R injection. 1 . .5. em 

.. 250. . (,;rll, R·extractlon . . .1.05 em 

GAP, min . . 2.4. em, F ield 

max .. .45. em, F ield 
AVERAGE FIELDal R eX I 

~~} al 650.' 000. 
.. 16 .• 5. kG Ampere turns 

Bmax/<B> .1 .• 25. 

NUMBE R OF SECTORS {~~~:~:t~~ . 4 . •. } Spiral max 55 deg 

SECTOR ANGLE (SSCI . deg 
TRIMMING COILS .. .1 2. cpncentr .i ~. 

. ~ sets. harmonic. 
CONDUCTOR . ma lerla l and Iype A.l,. 24)(24mm., . ho)) OW. 
STORED ENERGY (cryogenlel MJ 
POWER ' ma,neolls . 400. max kw:lphase stabilized. 

trimming eo,'s . . 100. max kW.) t o 10.' .10-6 . .. 
WEIGHT Fe .... 4.70 ...... {Ons calls. . ..... . . . {Ons 
COOLING system . de!11; n .. . w.ater . 
ION ENERGY • (Bend,ng IIml" E/A = .. . ) 35 . .. Q'/A' MeV/amu 

(Foeus,ng IIm'tl E/A = 135. q/A MeV/amu 
ACCELERATION SYSTEM VE- and Inj.-mode: 
DEES, number .1 .180 . deg 
BEAM APERTURE .. 2. to. 4.. em; DC Bias. 1.5 . and . O . .. kV 
TUNED by , coarse . moved. short . . fine hydr..trimplate (call.) . 
RF . ~ .. ~ . . . {O ) 7. $<. ~O . . MHz. Slable ±6E~6. &. 2E~6. 
OrbF .. 4 .• 6 . . ...... 10 .. 17 ... ... . ... MHz 
HARMONICS. RF/Orb F, used ),3 Y E~mode; 3. lnj . ~ mode. 
DEE-Gnd. max ...... BO. . . kV . min gap 5 .. 
STABILITY . (pk·pk noisel/(pk RF voltl Ec2 . &. 2Ec4. 
ENERGY GAIN. max 160 
RF PHASE, stable 10 ± J. deg • . &. ~ O. J 
RF POWER Inpul. max. . . )00 . 
FREOUENCY MODULATION, rale . 

modulator. tYpe 

beam pulse, width 

VACUUM SYSTEM 

em 

kV!turn 

deg 
kW 

Is 

OPERAT'NGPRESSURE. ~~t~9~t g~?:.J~:-9 ,_ Torr or mbar 

PUMPS, No. Type. Size ~rY9ge~j C. p~~e J. . (Phi 1 ips) . 
. 20:000 . J/s.ojJ~djff • . pump. . (Balzer s ) . 
. 12:000 . 1/s . oI1cdlff • . pump. . . . . (Balzers). 

1~~v~~~~E5~, W-filament.with . LaB6~~ellet 
' Atomic ' beam ' poi: ' p • d; ANAC i on izer 

*} see PSI 590 MeV Ring Cyc l otron (th is comp i lation) 

INJECTI ON SYS TE M 
. al\ i . ~ 1. in.5~cti.on .sy's.t .em .•.. ma.gn ... q.u.ad ... 
EXTRACTION SYSTEM 
e.l .e.c.tr.D.s.t.at ie. ,. ele.c.t.r.o.lt]a.gn .... a.n.d .. p.a.s.si v.e. ma.g11 .•. 
FACILITIES FOR RESEARCH VE-mode only 

SHIELDED AREA. I, xed . SOO .' m'. Oiovable 
TARGET STATIONS . .7. . '" .2. 
STATIONS s(!rwd;:J! S;lIne lime, I1 I;lX 1. 
MAG SPECTROGRAPH, Iype 
COMPUTE R roodel 
OTHER FACI LlTIES 

. ... PDP 1 1/4.0 . . 

CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeVI CURRENT (ppAI 

In:! 

.(~?I~")~ 

Goal Achieved Internal External 

.I.nj •. -.m.ode p . .. .7.2 .. . 2.1.5 . 
25.-60 . 

.4. 

.. . 200 . 
.Y.E. -.mo.d.e. .p .. 
.. .u ... .20.-.13.0 . 

. l.O.-. .72. 

.2.0-.1.20 

. 100. . 

. . 20.-50. 
3 . 

lAN++++ . . 10. nA . 
SECONDARY (p('Irt/sl 

BEAM PROPERTIES 
MEASURED CONDITIONS 

PULSE WIDTH . . 1.0. RF deg 100 pp A of .7.2. .. MeV p Ions 

PHASE EXC. max .? RF deg . 1.0.0. pp A of 72 . MeV p Ions 

EXTRACT elf . .93. % . 100. pp A of 72 . . MeV p. . ions 

RESOL Ll E/E .. 0 .•. 5. % . 100 pp A of .72 . . MeV p , Ions 

EMITTANCE (88%) 
2 axial 

(71 mm·lllradl .3 .. rad 
100 pp A of 72. . . MeV P 

OPERATING PROGRAMS, tllne distribution in % 
2 BASIC NUCLEAR PHYSICS .6.5 . . SOLID STATES PHYSICS 

BIOMEDICAL APPLICAT .7 ISOTOPE PRODUCTIONS • 10 
INJECTOR- MODE . . ..... 16 .. 

RE F ER ENCES /NOTES 
1) The SIN injector cyc l otron (A. Baan et al.) 

IEEE Trans.Nuc l.Sci. NS-20.3 (1973) 257 
2) Some aspects of the design of a cyc l otron 

central region (J.M. van t·l ieuwland et al . ) 
Philips Res. Repts . 29 ( 1974 ) 528 

3) The axial injecti on sys tem of the SIN injector 
cyclotron (N. Hazewindus), 1. Design consider
ations 1 II. Descr ipti on and experiments, 
buncher. Nucl.lnstr.&Meth . 129 (1975) 325 / 331 

4) The cent r al region of the SIN injector cyclo
tron (J.M . van Nieuw l and et al.) 
Nucl.lnstr.&Meth. 142 ( 1977 ) 339 

5) Improvements in the SIN injector RF system 
(P . Sigg) Nucl.lnstr.&Meth. 155 ( 1978) 1 

6) SIN upgraded polarized beams (S , Jaccard et al.) 
AlP Conf.Proc. 69 (1980) 904 ( 5th Int .Symp. on 
polarization phenomena in Nuclear Physics, 
Santa Fe ) 

7) Aspects of the 1 00~A operation (G . Heidenre i ch 
et al. ) 9th Int.Conf. on Cyclotrons. Caen (1981)365 

PL AN VIEW OF FACILITY: see next entry 
PSI 590 MeV Ri ng Cyclotron 


