
ENTRY NO, 80 
NAME OF MACHINE PSI 590 MeV Ring Cyclotron " ,D,a,t,e,:", ?eptemb~r , 19$9 , 
INSTI rUT ION , , ' ' psI,: p~u) ~c~errerInsti ~~~: ' ,," 
ADDRESS "" m-5?,32, Vil)jge,p PSI" S\'/.ij:;?~rJilnd" 

TEL .. (O)56/99~31 ~11 . TELEX . 827 442 psi ch ...... . .. ',' ......... .. .. . 
IN CHARGE U., Schryber , ,REPORTED BY ,M, ,01 iva ,andW, ,Joho, 

HISTORY ANO STATUS 
DESIGN, date ",1962 " , Model tests, , ,1.9,Q2/6,8, , 
ENG DESIGN, date, " " ,1.9.67./7,1. 
CONSTRUCTION, date, , , ,1969/74 ' 
FIRST BEAM,date (oryoa ll ,Jan., ,l8" ,1.9.7.4 
MAJOR AL TERATIDNS Fl att.QP ,RF-,S,ys,tem ,s, i ,n,c,e \~f9' 

COST, ACCELERATOR ,,35 MSF,r. 119.7.4) , 
COST. FACILITY . tOlal ".1)4 , MSFr.,(1.97.~), 
FUNDED BY ,Swi.ss ,Federal , Go~er.nment , 
ACCELERATOR STAFF, OPERATION ANO OEVELOPMENT 
SCIENTISTS " "", 15 , , ENGINEERS '" ,1.5. , 
TECHNICIANS " " ,25 , CRAFTS , , , ,5, , 
GRAD STUDENTS involved dllr inq year .2 . 
OPERATED BY .. 8 Res:mfcll Sl il ff and . .10 Opcra turs 
OPERATION ,160 hrl wk, On tar!lel " lAO hr/wk 
TIME DISTR . In 110US~ ... 20 %, outside .. 80 ~") 
BUDGET, op&dev ,5,MSFr ., Cno ,salar.i.es), 
FUNDED BY ,Swtss ,F.ederal , Go~ernment ' 
RESEARCH STAFF, not included a))ove 
USERS, in house, outside 60 
GRAD STUDENTS involved during year ' , 'sci 
RESEARCH BUDGET, in house , lQ ,MSFr.,(nQs~l' a~i:~s):' 
FUNDED BY ,SWi,55 ,FeQera,l , GQ~ernl1)ent, , 
MAGNET 
POLE FACE, diameter (compactl , 
R injection, ,210 cm 

.. ern, A·ex traction .445 cm 

kG at , 1, .,5~~ 
GAP, min '" ,5 cm, Field 

max .... 9 em, Field 
AVERAGE FIELD at R ext 
Bmax/<B> ,,2,4 , 

kG} 

kG Ampere turns 

.. . ......... . ........ 

NUMBER OF SECTORS 

SECTOR ANG LE (SSCI 

[compact '" '8 ' '} Spiral, max )5, deg 
]yeparated 18 : deg , 

TRIMMING COILS" " ,1,8" " " , " , 

CONDUCTOR, material and type, :OPHC :~QPP.~~ : . 
STORED ENERGY (cryogenicl , ' , ' , , , , , ' , , , , , , , , , MJ 
POWER : main coils ,,6~g max kW: current stability 5~~6 , 

trimming coils. . . .. max kW : current stabilitY 

WEIGHT , Fe '" ,1,~qO"", tons: coils" , 2~""""" tons 
COOLING system , ,Q~l1)i,~., ,w~t~r ' , , , , , , , , ' 
ION ENERGY (Bending limitJ E/A = " ,590" " q'/A' MeV/amu 

(Focusing limitJ E/A = q/A MeV/amu 
ACCELERATION SYSTEM 
DEES, number , ~4 , Ga,~i,ti,~5 " angle deg 
BEAM APERTURE .4 , ' , , " cm: DC Bias" , ,,"' " kV 
TUNED by, coarse , , , fine Ghq~g~ ,Q~ , qi,m~ ns,i,o n 

RF "50.63",, to "" " MHz,stable± l~-,q " 
OrbF ,,8 • .41, to, "'" , MHz 
HARMONI CS, RF/Drb F, used, , , ,q , 
DEE-Gnd, max, , ,~~Q , kV, min gap' , ,1: ~ : 
STABILITY, (pk ·pk noiseJ/(pk RF voltl "< ,3E-,4 , 
ENERGY GAIN, max .<2,QO , 
RF PHASE, stable to ± ' :q ,:01: : ' 
RF POWER input. max, 
FREOUENCY MODULATION, rate, 

modulator, tYpe .. 
beam pulse . width 

VACUUM SYSTEM 

.. 4~200 

em 

kVlturn 

deg 
kW 

Is 

OPERATING PRESSURE ,~E~6 , , ' , , TS'r or mbar 
PUMPS, No, Type, Size 4 ,qf1~-,~~~g~ , ~Qr:~R4I1)R~ ,2,OQI1) / h: ,~a,c,h., 
.4 ,tWQ~~tqg~ .fQr~P~I1)R~ ,lQQm3/.h ,~i\.,;. A , T.~r:Qomo1.ec~l,ar
.!iQQ ,1./.5 , ~a, •. ;,.4 ,Cr:YQg~ ni,C; ~~ 800 lis N2 + .2.00.0. .1/5 H20 
ION SOURCES 4 Ti-sublimators 14000 lis ea . 
,~~~ ,p.r:~C;~qi,f1g ,~n~r:i.e~:, PS,I, I.njeCtQr ,1, ,a~q .2 

* additional flattop cavity at 152MHz, 350kV 

INJECTION SYSTEM 
.M~g~~ti.c .and ,e.lectrost~ti.c;c;haf1f1~l 
EXTRACTION SYSTEM 
,Electr:q~tat\c; ,~~Rt411)""""""""""", 
FACILITIES FOR RESEARCH 

SHIELDED AREA, fixed m', movable 600 " " rn ' 
TARGET STATIONS ",2 in ,seri,~~" 
STATI ONS served at same t ime , max ' 'fa' .. . 
MAG SPECTROGRAPH, type 2 ,Ri,on ,~pectr:ometers 
COMPUTER ,nodel ,~Q~ ',~ ,a,~q ,V.A~ ',S, , " ,,"'" 

OTHER FACI L1TIES 2 , super:conduct i,ng ,muon ,channe 1.s ,and 
,annexes ,for. ,medi.cal ,pion ,ther.apy.. ,nucleon ,ar,ea" , ' 
,crystal ,spectr.am . ,and material ,ir.r.adiation , 
CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeVI CURRENT (ppAJ 

W6 ACS'~eOed Internal External 
p .. ~00-30,0 . 

SECONDARY (part/sl 
,1\+ , , ' 260 9E9/1,00 JJA .. 
,lJ ~ , . :~~ : 3~7/1,00 .lJA . 
BEAM PROPERTIES 

MEASURED CONDITIONS 
PULSE WIDTH, ,6 ' RF deg ,150 pp A of ,590 ' MeV ,p . · . ions 
PHASE EXC, max !) RF deg ,1.50 pp A of ,59,0 , MeV ,p, .. . . ions 

EXTRACT eft ,99.$% ,150 pp A of ,59,0 , MeV .p, · . ions 
RESDL c.E /E <;0 ,,05 % ,1.50 pp A of .590 ' MeV ,p, · . ions 
EMITTANCE 

(n mm,mradl " 1,, axial ,1.50 pp A of ,5.9.0 , MeV ,p., 
, ,2 , rad 

OPERATING PROGRAMS, time distribution 
BASIC NUCLEAR PHYSICslOO% SOLID STATES PHYSICS .1.0.0,%" 
BIOMEDICAL APPLICAT ,* ,2,0% ISOTOPE PRODUCTIONS ,- ,-, 
,*appr:o)(., .1.5, lJ,A .are ,spUtted .frm .the .main ,b,e.a.m , 
,and ,di.r,ec.ted ,towar,ds ,the ,pi.Orl ,tar,get ,ser,v .. , med .. ,an.nex. 
REFERENCES/NOTES 
l lW.Joho, M.Olivo, T.Stammbach, H.Willax;IEEE NS-24, 

(1977) 1618 
2) W.Joho, IEEE NS-26 ( 1979) 1950 

PLAN VIEW OF FACILITY, COMMENTS, ETC. 

Cockcroft·W.lton 
Pr.Ac:celtrlltOf 860 k,V 72M1V RinoCyciotron ---


