
ENTRY No. 60 
NAME OF MACHINE . . ?I.f'! . . 5.~Q. J"lE?V . .Rt[1g .C:Y.C:~ 9:t ron 
INSTITUTION .. S.wi s.s. Insti.t;utl'l .. fD:r: . [lJI-I.Gl~.a. r: . R.El ~ ~a.r:c:h. 
ADDRESS ..... C.H . ,. . . 523.4 . V.Uli.gen., .. SW.it zB.r:l and . . ......... . .... ... . .. .... . .. .. .. . .. .. . .. .. .. . .. . ..... .. .. .. . . ... . 

TEL ( 0.).56/.99 .. 31 .. 1.1. TELEX .. 5 .46 . .40 .. si n . . cl:1. 
IN CHARGE .1J .. .. Schr,yb.sr,. REPORTED BY .W ... JGlh.Q . a~d M • . Olivo .. 

HISTORY AND STATUS 
DESIGN date 1962 .. .. Model tests .. . 1.9 62/68 ... 
ENG DESIGN, date ..... 1.·~67/7.1 ........ . 
CONSTRUCTION , date .1. ~~.9/ 74 . . . " . . . 
FIRST BEAM, date (or goal) .. ) <;'In •. . ) .8., .. . 1.9,7 Ll . .. 
MAJOR ALTERATIONS .F.la.Hop . . RF.-.Sys.t;el)1 .. s i n.GE;i . . 1.819. 

.. .. ....................... . . 
COST, ACCELERATOR .. 35 . . I':1SF.r: • . . C197.41. . . ... . . .. . 
COST, FACILITY, total .. 134 .. I'lSF.r. • . . C1 97.5 ) . . ..... . 
FUNDED BY . . Swi.s5. F.8ds.r.a 1. .GOY.ElI:'(1(l1ElrJt . . . . . . . .. . . . . 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SCIENTISTS ... .1.Ci. . . . . .. . . ENGINEERS . . . 1. ~ .. . ... . 
TECHNICIANS .. 25 . CRAFTS .. . . . . . 5. 
GRAD STUDENTS involved during year . . . ... . 2 . ..... . . 
OPERATED BY ...... 6 ... Research staff or . .. 15 . . Operators 
OPERATION ...... 1.60 . . hr / wk, On target . . . . 120 ..... hr/wk 
TIME DISTR. in house .... . . . 20 .. %, Outside .. eD. % 
BUDGET, op & dev 5. M.SF.r .•.. (nn .sa.lari.es). 
FUNDED BY S.wiss .F. e.d61 ral. G.over.nment . 
RESEARCH STAFF, not included above 
USERS, in house .... .. .. .... ..... outside .50 .. .... ........ . 
GRAD STUDENTS involved durin~c1ea r . .. . . .. 50 . . . . . . . .. ..... . 
RESEARCH BUDGET, in house ... .. MSF.r ,. ,c,no . . sala.ri e.s). 
FUNDED BY iJ."!:i?s . . f !'l.QE;ir.a) . (;.o.l!e .r .J']I'f1!'lni;. 
MAGNET 
POLE FACE, diameter (compact) .. . . cm , R extraction .445 cm 
R injection . . 21.0 . . . . cm 
GAP, min . 5 ... cm, Field .. 2,0 , ~. . . kG } 5 

max .... \l .... cm, Field 1 5 kG at .1. , ;; .".1.0 .. 
AVERAGE FIELD at R ext. . . . . . il . 7. . kG Ampere turns 
Bmax / < B > ... ...... . 2 .. . 4.. . ........ ...... . 

NUMBER OF SECTORS { ~~~~:t~d 8: : } Spiral, max 3.5deg 

SECTOR ANGLE (SSC) 18' . 18 deg 
TRIMMING COILS ... .. ... .. 

CONDUCTOR, material and type : :OFHt: :cop:p er::: ::·· ······ 
STORED ENERGY (cryogenic) . . . . . . . . . . . . . . . MJ 
POWER : main coils . Q 5.0 . . max, kW ; cu rrent stability . ~ ~ 1.0.- 5 

trimmin~ coils .. 2.0. . max, kW ; current stability . . . 
WEIGHT: Fe . . . 1~ . . Q . ..... .. tons ; coils . . ... . ... . 2~ ... . tons 
COOLING system . . d ~(l1i. (1 .•. . "!<l.t.8l;'. . . ... . . . . . 
ION ENERG Y (bending limit) E/ A = .5 90 MeV /p 

(focusing limit) E/ A = ....... . q / a MeV / amu 
ACCELERATION SYSTEM 
DEES, number .* .. -:1 .. c.av.i.t:ies angle.. . ... . deg 
BEAM APERTURE . .4 .... cm ; DC Bias ... .... ...... . .. kV 
TUNED by, coarse .......... f ine (::f1.c!l}g.e . . 9f. .q~~E!l}s .ions 
RF ... 5D .• 63. . . to ... "":. mHz, stable ± .1. 0 :-.5. 
OrbF .. 8 • . 41. to mHz 
HARMONICS, RF / Orb F, used ..... P . . 
DEE · Gnd, max. 5 50. . kV, min gap . .. .. . . . . . .. ... . . . 15. . . . cm 
STABILITY, (pk·pk noise) / (pk RF volt) < . 3" .1 0:-.4 

ENERGY GAIN, max . . ..... ... . ... 22.00 .... . .. kV / turn 
RF PHASE, stable to ± .. 0 . 0.1. .. deg 
RF POWER input, max. . . . . ... . . 4 . . x . 2.00 . . . .... kW 
FREQUENCY MODULATION , rate .. . ...... / s 

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

VACUUM SYSTEM 
OPERATING PRESSURE . .2 : .1 .Q ~ 6 ........ . .... . .. Torr or mbar 
PUMPS, No, Type, Size .. . 4 . . t .i .t.q[l.i.ljl'f1 :- .s. ljQ.l.i.I'f1~:t.qf ~ . . qt .. . 

. . . . . . . . . . . . . . . . . 1.4.0.00 .1I.s .. 

ION SOURCE~ 
see preced ln g entry : SI N Injector Cyclotron 

* additional flattop cavity at 152 MHz , 350 kV 

INJECTION SYSTEM 
M.a g n.e.ti !: .. a nd . e 1.ElC t ;r.o s t.o. ti!: .. C i:1a.1l (1 8.1. . 

EXTRACTION SYSTEM 
r::.1.ec.t.r:op.t.at.i.G . P.e.ptl-lJl). 

FACILITIES FOR RESEARCH 
SHIELDED AREA, fixed ..... m2 ; movablec.a •. E.00 ... m2 

TARGET STATIONS .... .2 ... in s.8ri.Els . 
STATIONS served at same time, max ...... 1.1. .... . . . . . . . . 
MAG SPECTROGRAPH, type Pip.ll. ?p.El r.:::tPQI)1.e.ter . . 
COMPUTER model ............... . . ............ . 
OTHER FACILITIES .2 . p.ljp.8.rC9J'1.Q I,l [::,U [lg, .1'f1 \J 9 ,J'] . [:: ,h, q [lfl,l'l ~~. 
.a n.d . mB.d i ca l . a.nTJ ex . fo.r: . pi.a rJ. th e;r.apy . ... .. . ... . . 

CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeV) CURRENT (PIlA) 

Goal Achieved Internal External 
..... P ... 590 590 100-170 

SECONDARY 
. . :If +. 

.... .. ]J:-. .. ....... 
. . ~5.0 . .. . . 
. . 1211. .• . 

(part/ s) 9 
9 · 10 .. .. .. .. . 7' 

. ... 3.'. 1 D . . 
BEAM PROPERTIES 

MEASURED 
PULSE WIDTH . . . ~. RF deg 
PHASE EXC, max:!;~ . RF deg 
EXTRACT eff 9 9 • . 9B . . % 
RESOL t.E/ E<;0 . D.5. % 

CONDITIONS 
· .10.0 .. Pll A of ~~O. MeV P.. ions 
· .10.0 . . Pll A of ~~.o. MeV P. . ions 
· .1 D.o . . Pll A of ~;l.o. MeV P . . ions 
· .1 OD. . Pll A of 59.0. MeV .p . ions 

EMITTANCE 1 

(n mm. mrad) {:2 : a;~~ } .. 100 .. PIlA of .590. MeV .p. 

OPERATING PROGRAMS, time distribution 
Ring Cyclotron in operation: 72 % of total b eam 
t i me J 11 target area s simu ltaneously se rved . 
EXPER I MENTA L PROGRAM: 
Hi gh-Energy and Nuc lear Physics: 3q groups, 
Applicati ons in So lid State Physics an d Chemistry: 
16 g r oup s , 
Biological an d Medical Applications , Pi on Therapy : 
11 gro up s . 
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PLAN VIEW OF FACILITY 

59.0 MeV 
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