ENTRY No. 66

NAME OF MACHINE . Groningen K=160............. DATE .....

HISTORY AND STATUS

DESIGN, date ..... 1963....... Model tests ..1964<66........
ENG DESIGN, date ...1966=1968 ..........cvvreeenrneannn...
CONSTRUCTION, date ..1968-L970 .. cuvervnreernnrennnnan
FIRST BEAM, date(orgoal) ... 1970 ... ..ovurieieennnnnn,
MAJOR ALTERATIONS ...central.region .1972.............
......................... axial. dnjectdon L9883 uoen s ¢ s
COST, ACCELERATOR ... 8. £l0-vevvenneninnnannannannns
COST, FACILITY, 1018l samse s s 5 wnon 7 3 5 iesa 3 ¥ 600556 5§ 50058 3 5 soiis
FUNDED BY .. Univ..Groningen .+.foundation .FOM..........
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT
SCIENTISTS ....... . ENGINEERS

TECHNICIANS ...... [ CRAFTS! . s s % 00

GRAD STUDENTS involved during year .......... T p—
OPERATED BY | Research staff orZ(!t)i—Z(fé)Operators
OPERATION ~~.130 hr/wk, On target ....110..... hr/wk
TIME DISTR. in house ..... 0z s %, Outside ..30........ %
BUDGET ; 0p & AoV i ¢ 5 swms 5 3 505 & § 5005008 6 5 50505 3 5 sfimsris o 5 ssmomsons
FUNDED BY ..Univ...Groningen .and. foundation.FOM. .......
RESEARCH STAFF, not included above

USERS, in house 25..(incl.grad.stoutside ..... 30y 5 e 3 5 @
GRAD STUDENTS involved duringyear ........... 12: s pasaam s v 5
RESEARCH BUDGET, inhouse ..........ooutuiiiieennnennnns
FUNDED BY ..Univ. .Groningen +.foundation.FOM..........
MAGNET

POLE FACE, diameter (compact) .28Q0 cm, R extraction 121. cm

R injection . .... =...Cm
GAP, min 22.4.... cm, Field ..... 205 5 « 5 kG
max 45....... cm, Field ... .. 10..... kG } at 560000 ...
AVERAGE FIELD atRext .......... 16..... kG Ampere turns
Banar/ <B> szauuesis 125, 5 vwmn 5 ¥ vamee 5 8 5 GG § 5 SAGEHE S § 5
NUMBER OF SECTORS {gé’;’;‘r’:f;d i::i: } Spiral, max 36 deg
SECTOR ANGLE (SSC) .............. ~. deg
TRIMMING COILS ... ... 12 cancentric ........iiiiiniiiinn.
.......... 5. harmonic. and .2 .bump.coils...................
CONDUCTOR, material and type . ..aluminium.................
STORED ENERGY (cryogenic) ......... Tu 1 esemsins o v simime o va MJ
POWER : main coils 360. .. max, kW ; current stability (10.'?.
trimming coils 100. . . max, kW ; current stability {1073.
WEIGHT # Fe « u « s 650:7 4 <« tons eoils : ¢ 290 5 ¢ wumn s s tons
COOLINGisystem . . -« DemEl Wate g « 5 « wome s 5 5 scasms « 5 axon i © 5
ION ENERGY (bending limit) E/A = .. .160Q.. q?/a> MeV/amu
(focusing limit) E/A = ........ g?/a? MeV/amu
ACCELERATION SYSTEM
DEES, number ........ e BN e o o cnsmssss 180...... deg
BEAM APERTURE ....2.5..cm; DCBias...~. 0.7 . ... kV
TUNED by, coarsemoving. short . fine .trim.cap.............
RF ....... 4.7.. to...13.9.. MHz, stable + .2,1076.. ... ...
ObF.......... to ....13.9.. MHz
HARMONICS, RF/Orb F, used ......... R TR ;
DEE - Gnd, max ..7.0 .. kV, mingap ....... O T T cm
STABILITY, (pk-pk noise)/(pk RF volt) ...2,1074 . .............
ENERGY GAIN, max ......... A4 < semie s 5 7 5507 8 5 § 205 ¥ kV/turn
RE PHASE, stableto o wess s v sons s s sommn o s o oo s 55 coms s # 4 deg
RF POWER input, max ...... AD0 5 s 5 & 5 s 5 £ 6 et b & § R kW
FREQUENCY MODULATION, rate ... ... B ey 5 4 & ST B 8 ¥ HOR /s
MOAUIALET; RYPB s w v vass w s o sswmos 5 © smasanin & @ e § § XEEEE 8
beam; pulse; WIdh: . . . coun e « o e o v wmmesm o 5 @ sases 5 5 5 s @ a s
VACUUM SYSTEM
OPERATING PRESSURE £ 1076, .(ext.src)........ mbar
PUMPS, No, Type, Size ...2.diffusion.(30004+20Q0Q)..........

......................... l.cryo.......(6000. &/s)..........

ION SOURCES
. ECR, pol p (ext), Livingston.(int) ..........

EXTRACTION SYSTEM

o5 BYCCEYOWBEALAC o v v 5y o 3 v R ¥ E F A0 8 7 BE ¥ 1 B ;
FACILITIES FOR RESEARCH

SHIELDED AREA, fixed ....~..... m? ; movable ..650...... m?
TARGET STATIONS ..10..... [ QP AP rooms

STATIONS served at same time, max ... ... B ¢ « comeason 2 o % wrmspms 5 5 » =
MAG SPECTROGRAPH, type ... . QMG/2 . ...
COMPUTER modelvax8300, . VAX$Y/750, .BDP 11/34. (Cycl.) ...
OTHER FACILITIES darge .scatt.ch;H.l.detector. ivviizssves
multiplicity. filter, .Sumspectr..,BGO .spectr., Mini .Oranges
Atomic -Physics. and .Surface. Physics .set.ups........coovvnn
CHARACTERISTIC BEAMS

PARTICLE ENERGY (MeV) CURRENT (ppA)
Goal Achieved Internal External
B I T I IR Jom B0 e e
235 PSii i e b e 25 .7 160 .o i e
B S 502555 naman s W66 66 AEEY REBAS 8 ¥
os OAF sy anses BB wlDe s vnsonm s wnw s 35 wosss SERR 614 8 v
SECONDARY, (p%rt/s)
1.~ 3 MeV mvia- 27Al(p,n ) and fast transpm:.t)
BEAM PROPERTIES
MEASURED CONDITIONS
PULSE WIDTH 4-40. RF deg ....... ppAof.... MeV ... ions
PHASE EXC, max ... RFdeg ....... puAof .... MeV ... ions
EXTRACT eff ..£50. %  ....... ppAof.... MeV ... ions
RESOL AE/E .0e2.. %  ....... pr Aof .... MeV ... ions
EMITTANCE )
(n mm. mrad) {1(7) 'a)r(:: } ....... ppAof ..... MeV ... ions

OPERATING PROGRAMS, time distribution
BASIC NUCLEAR PHYSICS82 SOLID STATES PHYSICS ) 8
BIOMEDICAL APPLICAT 10 ISOTOPE PRODUCTIONS .
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PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES,

COMMENTS

The cyclotron will be in operation until 1992. It will be replaced

by the AGOR K=600 machine (see entry mno. ...)
reference 3.

J. van Klinken et al. Phys.Lett.B205(1988)223, KVI Ann.rep.1988 p.87




