
ENTRY NO. 60 
NAME OF MACHI NE .... Croningen. K160. C:yclotron. 
INSTI TUTI ON ... Kernf:ysisch. Versneller. Instituut. 
ADD RESS . . . . Zernil<elaan25., . 9747. AA. Croningen. (. The. Netherlands : ) . . 

TEL . 0.50.-.11.5700. TELEX 
IN CH A RGE . R.ll .. Siemssen . . . REPOR TE D BY 

HISTORY AND STATUS 
DES IGN, date .... 1963 . . .... . Model tests . . 1964 .,. 1966. 
ENG DESIGN , date ... . 1966 . .,. . 1968 . 
CON STRUCTION. da te .. 1968.,.1970. 
FI RST BEAM , da te (o r yoa l) . 1970 . 
MAJOR A LT ERATI ONS . . centr al. region. (1972) . 
..... . . axial . in j ection . (lge3 ) . 
COST,ACCELERA TOR . . . $ 4 . 10 . . . 
COST. FACI LITY, total 
FUNDED BY .Croningen .University. 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SC IENT ISTS .. .. 3. ENG INE ERS 1 
TECHN ICIANS . . 10. CRA FTS. 2. 
GRAD STUDEN TS involved durinq year . 1 
OP ERATED BY . Research staff or .8(half . t) Operators 
OP ERATI ON "'no . hr/wk. On taroet. .. ."'110 . . hr/wk 
TIME DISTR. in hous" ... 70 %. outside 30 % 
BUDGET, 01' & dev . . . . .. . . . 
FUND ED BY . <;:r9DiDg~D . l)D:i. ver;$:\.t;y .<)I)q £QI!f)qq.t;:i.QI) . J:OM. 
RESEARCH STAFF. not included above 
USERS, in house .. 20 . :i.D~+· gr;<)q. $t outside 
GRAD STUDEN TS involved during year . P . 
RES EARC H BUDGET . in house . . ...... . . 
FUN DED BY .. <;:'9DiDg~I).l)Diyer$ity .q.l)d.£Qul)q<)t~QI)J:OM 
MAGNET 
POLE FACE , diameter (compact ) . . . 280 . . . C Ill , R·extraction 121 . . cm 
R inject ion. ,7'. em 
GAP, min .22, L, cm. Field 

lTlax . L,? . u n, Field 
AVERAGE FIELD at R ext 
Bma x/ <B> ..... L2'? 

... 20 .. k G~ 
+0 . kG at 560000 . . . 

.. +6. . kG Ampere turns 

NUMBER OF SECTO RS 
[compact 
Lseparated 

.:? } . : : . Spiral, max . 56 deg 

SECTO R ANGLE (SSC) . . . . . . . . . . deg 
TRI MMIN G CO ILS . . +2 .~QI)C;~l)t,~C; . . . ... . ... . . 

.. . ...... . . . . 5.Dq.,mQn~c;.+.2 .Qump.c;oils. 
CO NDUCTOR, material and type .. 'llumin:i.um .. .. 
STOR ED ENE RGY (cryogenic) . . . . . . . . . . . .. . MJ 
POWER. main coil s .360 , max kW: current stability .<10...,5. 

trim ming co ils . ~OO. max kW : cu rrent stability . <10...,3. 
WEIGHT Fe ... 650..... tons coi ls . 29 . . . . tons 
COOLIN G system . . . demin .water. 
ION EN ERGY (Bending li mit) E/A = . . 160.. .. q' /A' MeV/amu 

(Focusing limit) E/A = q/A MeV/amu 
ACCELERATION SYSTEM 
DEE S, number .. 1 .. .. .. .. angle .... .. 180 ....... deg 
BEAM APE RTUR E .. 2.5 . . . . . . cm; DC Bias .'\-7.00 .. . ... , . kV 
TUNED by, coarse .moving .shQrt . . . fin e .. trim .cap6 

.... . 
RF ... . 4.,7 .... to . )~"~' ... MHz, stable ±5 . .1.Q-: . ... , . , 
Orb F ............. to .. U .. 9 . .. .. MHz 
HARMON ICS, RF/Orb F, used .... 1 •. 3... . . . .. .. .., .... . , 
DEE - Gnd, max .. . .... 7.0 ..... kV, min gap .. '40.6 . . . . . cm 
STABILITY, (pk ·pk noise)/(pk RF volt) .... . 2 •. 10-: ........ .. . . 
ENER GY GAIN , max . . .140. . . ........ kV/ turn 
RF PH ASE. stab le to ± .. , . , .... -: .. . ..• . . • ..... . ,. deg 
RF POWER input. max. .150 . .. . .......... . , . . . kW 
FREQUENCY MODULATION, rate . ..... . ... -: ... , ... . , .. /s 

modulator, type .... . ..... .. ...•.. . 
beam pu lse, width . . . . . . . ............ . .............. . 

VACUUM SYSTEM 
OPERATING PRESSURE .. 1.1O-:6(.ext .sr:e •. ). . , ... Xoox or mbar 
PUMPS, No, Type, Size .. ,1 .oil .diffusion .4000 .1/.s .. 
. . . . . . . . . . . . . . . . . , .. 2 .er.y.o .(.7.000 .1/.s). .total , .. 

ION SOURCES 
. . .. ,inter.nal .Liv.ingston, . . P.IC ..... . 

external ECR, pol ions (1985) 

H.w. Sehreuder 

INJECTION SYSTEM 
axial.,. nype;r)Joloidal. inflect or .... .. . . . . . .. . . , . ... , 
EXTRACTION SYSTEM 
.elec.t;rostatic, and. magnetic ....... . 
FACILITIES FOR RESEARCH 

SHIELDED A REA, fi xed . .. :- . . .. m' ; movab le t.50 .... . . m' 
TARGE T STATI ONS .. 10. , .. . . . . in .7. rooms .. . . r ? ,? 'T' ~ 

STATIONS served at same t ime, max .. . ... 1 . .... .. . . ... ..... . 
MAG SPECTR OGRAPH , type . . QMG/2. (Q3D. t¥pe.) ..... . , . , . . 
COMPUTER model VAX. 11,..780,. VAX. 22,..750,. PDP. 1l~34(C¥cl.) 
OTHER FACILITIES large. seatt.ehamber,HI~detector" .. 
multiplieit¥. filter,. Sumspeetrometer . and . BGO~Anti . . 
Compton. speetrometers,.Mini,..Orange. filters .... 
CHARACTERISTIC BEAMS 
PAR TICLE ENERGY (MeV) CURREN T (PIIA) 

Goal Achieved Internal 

SECON DAR Y 

. . .. 12.,.. 65. MeV .. . 
25 . ,..160. MeV .. . 

. .. 5.,.. 40. MeV/amu 
. .. . . 5. ~ 12.MeY/amu 

BEAM PROPERTIES 

(part /s) 

CONDITIONS 

External 

MEASURED 
PULSE WIDTH {;:-{;O RF deg 
PH ASE EXC. max .. RF deg 
EX TRACTeff <. 50. % 
RESOL ~ E /E 0.2 .. % 

PII A of .. .. MeV ... ions 
PII A of ..... MeV ..... ions 
PII A of ... MeV ...... ions 
PII A of . . . MeV .. . . . . ions 

EM ITTANCE 

10 .. axial A f M V 
(71 mm·mrad) . 7 .. rad PII a .... . e 

OPERATING PROGRAMS. t ime di stributi on 
BASIC NUC LEA R PH YSICS 84 . . SOLID STATES PHYSICS] . . 10'" 
BIOME.DICAL APPLI CAT . .. 6 .. ISOTOPE PRODUCTIONS ....... . 

REFERENCES/NOTES 
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PLAN VIEW OF FACILITY. COMMENTS. ETC. 


