
ENTRY NO. 45 

NAME OF MACHINE _____________________________ DATE 1 '2/7/78 
INSTITUTION Cyclotron ilnd T50tOl.2£ Lflb~., Philips-Duphi1r B.V. 
ADDRESS 1755 I.E PETTEN, The Netherlands 

IN CHARGE .J. F I van den Bo sch 

HISTORY AND STATUS 

DESIGN, date _____ MODEL tests _______ _ 

ENG. DES I GN, date ____ --:;-___ -::-:-______ _ 

CONSTRUCTION, date 1 ? 6 J - 1 :) (, " 
I G'! FIRST BEAM date (or goal) pro ton s • june 

MAJOR ALTERATIONS 1066 
-~~~----------

Hu1ti-particle rr;:och.ine 
OPERATION, 80 hr/wk; On Target 75 hr/wk 

TIME DIST., in house 100 %,outside ______ % 

USERS' SCHEDU LI NG CYCLE ____ ---r~ ___ weeks 

COST, ACCELERATOR ~_1"--..:."-'-c _1,-0;:... _6 ______ _ 
COST, FACILITY, total _____________ _ 

FUNDED BY pr'j \' Cl t ely, P11i1 ips
Duphar n,v, 

ACCELERATOR STAFF, OPERATION and DEVELOPMENT 

SCIENTISTS __ ----'-___ ENGINEERS __ ---,-'-l ___ _ 

TECHNICIANS.j CRAFTS 'I 

GRAD STUDENTS involved during year ________ _ 

OPERATED BY Res staff or __ -,"' __ Operators 
BUDGET, op & dev _________________ _ 

FUNDEDBY lH'ivatcJy, Ph:i..l:i.pc--
Du ph :1 r n. 't • 

RESEARCH STAFF, not included above 

USE RS, in house outside __ --'-11""<._" T,-,I",C,-' __ 

GRAD STUDENTS involved during year ________ _ 

RES. BUDGET, in house _____________ _ 

FUNDED BY Pr"j V ,'r to 1)" P11; Ii :) Cj '-

Dll P 11 n l' n I V • 

SHIELDED AREA, fixed _____ 1.:...3_,0_, ______ m2 

m~~e ~ 
TARGET STATIONS intc,;:'n;}l ::roomS'( -----
STATIONS served at same time, max _________ _ 

MAG SPECTROGRAPH, type ___________ _ 

COMPUTER, model Pl1i 1 i '):~ pP"; ;N 
XN'MCflxFACI LlTI ES 

Th,ll i UllUC 1 ~,lc :,' l' '," 11 Ic-,j",," '-,-: -,-C~)}-,-l __ _ 

REFERENCES/NOTES 

Hngouoorn, H.L. anLl V'.'I'~'Lcr, 

M. F.C., report ()J-l? (19()J), 
1'. ~'.'8-·?35 

REPORTED by .T, G. van der Bartn 

MAGNET 

POLE FACE diameter 1 I, ° cm; R extraction ,----27 __ cm 

GAP, min 1 () cm; Field, kG} r 1\ -;: 6 
atLil..U...J.... X 10 

max '10 cm; Field kG 
AVERAGEFIELDatRext 15.'1 kG ampere turns 

CURRENT STABILITY ')0 parts/106
; Bmax/(B) ___ _ 

NUMBER OF SECTORS __ ~; SPIRAL, max 118 deg 

POLE FACE COIL PAIRS: AVF _________ /sec; 

Harmonic correction _____________ _ 

Rad grad ________ /sec or Circ coils_~:)~ __ 

WEIGHT: Fe 20 tons; Coils '"i tons 

CONDUCTOR, Mater,ial and type __ ~~\l",,--_____ _ 

STOREDENERGY ______________ MJ 

COO LI NG SYSTEM, ___ --'--",-'· ;-",i-=t-,(;-~ .1=.' ________ _ 

POWER: Main coils ______ l~(,_.l~O ______ max, kW 

Trimming coils max, kW 

YOKE/POLE AR EA 1 () G % 

SECTOR ANGLE (Sep Sec) _________ -;::;-~deg 

ION ENERGY (Bending limit) E/A = ')0 q2/A2 MeV 

(Focusing limit) E/A = J() q/A MeV 

ACCELERATION SYSTEM 

DEES, number angle 1 80 --.....:.---
BEAM APERTURE J.'::; cm; DC BIAS 0.75 

deg 

kV 

TUNED by, coarse,--::-_1>._1_:3 ___ fine _L_l_"c:-::-::rT,.-l_C_-'_1~F_'_-;; 
RF 1 () to ~ 1 mHz, stable + SO /106 

Orb F -.l... to -.l.L.. mHz; GAIN, max 100 kV/turn 

HARMONICS, RF/Orb F, used,~I_~::;_L~-_u~r_' ~'}_I~'-~l'~i __ 

DEE·Gnd, max;n kV, min gap ________ cm 

STABI LlTY, (pk·pk noise)/(pk RF volt) __ ('~j~._('~}O~l~ __ _ 

RF PHASE stable to ± ______________ deg 

0" RF POWER input, max ____ ~_'_' _______ kW 

RF PROTECT circuit, speed ____________ Ilsec 

Type ~) 0 1."' i (' ~ 'r1"' i u t 1 C' 

FREQUENCY MODULATION, rate ________ /sec 

MODULATOR, type _____________ _ 

BEAM PULSE, width 

VACUUM SYSTEM 

PUMPS No Type Size (li~ ni 1'1'. ~)O(l(l 1 / , ., , ---'-_'---'-"-_:.....:...=:..=..c=--..", __ "'-'.....:.--'~o:..-''-- ", 

:_: _<,_C,-' .L!.......:l.....:.P_, 'c...l_'_) ..:::.L_'_: -l.(_' ..:::.' ..L..._' _n_-...:o,-C-,--k_,_" '-r.-'C"'-'_~1'_'_'. _ _'_1'_0--.:.n In- ~ /1, 
OPERATING PRESSURE ___ )::--_,"_-_I O ______ IlTorr, 

') 

PUMPDOWN TIME hrs 

ION SOURCES/INJECTION SYSTEM 

H()O V, 8 .\ 
EXTRACTION SYSTEM 

e1ectro:,;trtLi.c 
CONTROL SYSTEM 



ENTRY NO. 45 <Cont. ) 

CHARACTERISTIC BEAMS BEAM PROPERTIES 

Goal Achieved Measured Conditions 

Particle (MeV) (MeV) Pulse Width __ RF deg __ ",A of __ MeV 

ENERGY HI ')Q JO ........ } 

H2 15 16 
Phase Exc, max R F deg ",A of MeV 

Extract Eft 80 % 25 ",A of 30 MeV -------12..-
----

_"2_ -~ He] Res, ~E/E % __ ",A of __ MeV 

He', ]0 " ') ). Emittance 
CURRENT (",A) , (",AI 

Internal Hl Jr)O '100 
If:? JOO 'tOO 

{
aXial} (mm-mrad) -- ",A of MeV 

__ radial -- --- ---

He] OPERATING PROGRAMS, time dist 
-----

External He, I, 200 Basic Nuclear Physics _____________ % 

Solid State Physics _______ ~=__ _____ % 

Bio-Medical Applications % 

Isotope Production 95 % 
(part/s) (part/s) Development __________ ~5"__ _____ % 

Secondary 
-----------------------_% 
--------------------------_% 

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES 


