
ENTRY No. 46 
NAMEOFMACHINE .Eindhove.n .AVF cyclotron ... DATE . aug . . 1981. 

INSTITUTION .Eindhollen. .l1niv.ersity . of. T.e.chnology .. (EUT.) .. . .. . 
ADDRESS .... Cyclotron. laboratory ,. EUT., .. Eindhoven,. The. .Netherlands ..... . .. . .. . . .. ....... . 

TEL . 11.7.4.0.48 . . . . . . . . . . . . . TELEX . . . ...... . . . 
IN CHARGE ... H . L .. . Hagedoorn. . REPORTED BY ..... J .. l.M ... Botman . . . 

HISTORY AND STATUS 
DESIGN, date . 196.0. . . Model tests .. 1.9.60 . .... .... . . 
ENG DESIGN, date .. 1961,-19.6.2 . . ...................... . 
CONSTRUCTION, date . . 1962-.1963 _ .......... .. ... . .. ... . . . 
FIRST BEAM , date (or goal) . .... april. 1963 ......... ... . 
MAJOR ALTERATIONS . IDOY.e.d .to .EUT.l96S . . 

COST, ACCELERATOR . gif.t .f:r:om . Pbilips ... . ... .. . . .... . . . 
COST, FACILITY, total . . M$3 . . (.196 8 ) . . ...... . . . .. . 
FUNDED BY .. . EU1'. . ........... . .. . 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SCIENTISTS .1. ENGINEERS ... . 2 ....... . .. . 
TECHNICIANS . . . 2 . CRAFTS 
GRAD STUDENTS involved during year .... 1. 
OPERATED BY .......... Research staff or . .... 1 Operators 
OPERATION ..... 70 . hr / wk, On target .... 50. . hr / wk 
TIME DISTR. in house ..... 100 . %, Outside ....... . . % 
BUDGET, op & dev ....... k$.40 . . ....... . . . 
FUNDED BY ..... .... EUT. . ... . .... ... .. . . . . . 
RESEARCH STAFF, not included above 
USERS, in house .... 10.. . . . . . . . .. outside ... . . . . . . . . 
GRAD STUDENTS involved during year .... 20. ....... .. . 
RESEARCH BUDGET, in house ..... k$S5 . . . . . . .. . . . . . . 
FUNDED BY ... EUT .... ... ...... ... ............... . 
MAGNET 
POLE FACE, diameter (compact) .13.0 cm, R extraction .52 . cm 
R injection . . 2 ..... cm 
GAP, min ... 15 . . .. cm, Field .20. . .. kG } 6 

max ... 30. .... cm, Field . . 1.0. . . . kG at o. 4x. 10 . . . 
AVERAGE FIELD at R ext ... .1.5. . .. . . kG Ampere turns 
B maxi < B > ... 1 . 3 . . ................ . 

{
compact . 3 . } 

NUMBER OF SECTORS separated : Spiral, max35. deg 

SECTOR ANGLE (SSCI ................ deg 
TRIMMING COILS 10. . pairs. .of .circu1ar. !C.o.r.r.ectiQD. ('ono5 . . 
. . . . . . . . . . . . . . . . . . 3. sets . . af .harmonic. !Colls .......... . 
CONDUCTOR , material and type ... A1. ....... . . 
STORED ENERGY (cryogenic) . . . ....... . . . .... . ......... }~IJ 
POWER: main coils. 13.0. . . max, kW ; current stability l!l._.s .. 

trimming coils .. 2.0. . max, kW ; current stability 1.0. .. 
WEIGHT: Fe ... so ... ........ tons; co ils . . . 10. ........... tons 
COOLING system ... . wate.J:: ................. . 
ION ENERGY (bending limit) EI A = .30. ..... q2 / a2 MeV l amu 

(focusing limit) EI A = ........ q la MeV la mu 
ACCELERATION SYSTEM 
DEES , number ... 1. . . . ... ; angle. . .1.80 . . deg 
BEAM APERTURE ... 2 . ..... cm; DC Bias . . . 0.7. . . .. kV 
TUNED by, coarse .. I:IS. fine ... . v.c .... 'S 
RF . 5. . . . . to ... 23 . ..3. .. mHz, stable ± .10. . . . 
Orb F .... 5. to ... 23 ... 3. . mHz 
HARMONICS, RF / Orb F, used ...... 1. 
DEE - Gnd , max .. 50 .. kV, min gap. Q. 8 -s ...... ... .... cm 
STABILITY, (pk-pk noise)/ (pk RF voltl . 1.Q 

ENERGY GAIN, max .... 10.0. . . ... . ........... . .. ... ... kV / turn 
RF PHASE, stable to ± ... .1.. . .. . • •. . . . . .• . ....... deg 
RF POWER input, max . . 10.0.. . . . . . . . . . . . . . . kW 
FREQUENCY MODULATION, rate . . . ..... . . . . .... I s 

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

VACUUM SYSTEM 
OPERATING PRESSURE ... . 10. . . ... Torr or mbar 
PUMPS, No, Type, Size .1, .oil.diffuslon, .. 8o.o.o. . 1/o5i'.c . . 

ION SOURCES 
..... interoal .LiYingston.type . ..... . ....... . . 

INJECTION SYSTEM 
tro!ChPldal .median. plane .injector. for .. polarized. protons. 
EXTRACTION SYSTEM 
elec.tr.astatic , . 80.

0
.,. 6.0. . . kV.!4mm , . f o11o.w.ed .by .magnetic . .. 

FACILITIES FOR RESEARCH channel 
SHIELDED AREA, fixed ... . . 12 0. ... m2; movable . .. 2.3.0 ..... m2 

TARGET STATIONS .. 6. . in ... 6. rooms 
STATIONS served at same time, max .. 1 ............. . . . ... . . . . 
MAG SPECTROGRAPH, type .................. .. ...... . . . . 
COMPUTER model ... POP. 1l. . ... ........ .. . 
OTHER FACILITIES ... isotopi'. ,pI:oductioo . 

. ....... PJXE. analysis.faci1ity . ... .. .... . .. . . 
.................... micro. b.e.anl . . 

CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeV) CURRENT (¢~AI 

Goa l Achieved Internal Externa l 
... p. 2 ... 5.-: 29 .5. . ... 50.0. . . .... 50. . . 

3 ... -:1 5 . 
.6 ... -: 30. . 

. ... 50.0.. .50. . 
. 50. . . .. .. 30 . 

. . g 

. . . ·3HEl . 

... . . He. 
SECONDARY 

. . . . . . . . .. 5. . . -: 40. . ... 50. . . .... 30. . . 

BEAM PROPERTIES 
MEASURED 

PULSE WIDTH. 3.6 .. RF deg 
PHASE EXC, max 5 . . RF deg 
EXTRACT eff ... . SQ . % 
RESOL ~E / E ... 0. . 3 . % 
EMITTANCE 

(part l sl 

CONDITIONS 
....... p~ A of . 
...... p~ A of . 

. . p~ A of . 
. ...... p~ A of . 

MeV 
MeV 
MeV 
MeV 

ions 
ions 
ions 
ions 

JD :-2Qlxial } 
(ll mm. mrad) tD:- 2D rad . 5 .... ¢~A of .. 2.0.. MeV. H. ions 

OPERATING PROGRAMS, time distribution 
BASIC NUCLEAR PHYSICS .40. SOLID STATES PHYSICS .... 
BIOMEDICAL APPLICAT. ISOTOPE PRODUCTIONS 20. .. 
. PIXE. 10., . microbeam. 20.,. de.velopmeot. anD . .............. . . . 
.machine . .r.e.searcb. 10. . 
REFERENCES / NOTES 
Schutte , EUT thesi s (1973) 
Van Heusden , EUT thesis (1976) 
Botman , EUT thesis (198 1) 

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, 
COMMENTS 
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