
ENTRY NO.3 
NAME OF MACH INE _-"'C;Y-"'C:::L""O"-'Nc=E'----___________________ DATE .1T!N 79 
INSTITUTION Universite Catholique de LO!1vain 

ADDRESS Chemin du C~clotron, 2 - B - 134S r.OlOO TN-T.A-NRTTVR, Belgium 

IN CHARGE Y. JONGEN, .C. PIRABT, 

G. RYCKEWAERT 

HISTORY AND STATUS 

DESIGN, date _ ..... 1...,,9CJ,.6'--<9'--- MODEL tests _--'1....;9L16.L9::L-. ___ _ 
ENG. DESIGN, date 1965-1969 
CONSTRUCTION, date __ 1=-=..9.::;,6.::,9_-...::1...::9'-'7-'1=--_____ _ 

FIRST BEAM date (or goal)---'1"-'9"--'-7""2 ________ _ 

MAJOR AL TERATIONS ____________ _ 

OPERATION, 16S hr/wk; On Target_.-..l""4 ..... 0'---_ hr/wk 

TIME DIST., in house %, outside % 

USERS' SCHEDULING CYCLE S weeks 

COST, ACCELERATOR 3 106 $ 
.~~~~--------

COST, FACILITY, total 6.5 106 $ 
FUNDED BY Universit~ of Louvain. State 

ACCELERATOR STAFF. OPERATION and DEVELOPMENT 

SCI ENTISTS ______ ENGI NEERS ___ ~3,---__ 

TECHNICIANS 9 CRAFTS ___ ....:3=<-. __ 

GRAD STUDENTS involved during year _______ _ 

OPERATED BY Res staff or 4 Operators 

BUDGET,op&dev 900.000 $ with salaries 
FUNDED BY I.I.S.N., U.C.r.. 

RESEARCH STAFF. not included above 

USE RS, in house ___ 3",-,-,S ___ outside __ --'4:0..5"'--__ _ 

GRAD STUDENTS involved during year 10 

RES. BUDGET, in house 450 000 $ r,.ri.thout Gala 
FUNDED BY I. I. S. N , [J C T, ries 

FACILITIES FOR RESEARCH 

SH I E L DE D AR EA, fixed ___ ---=3::.,.,9::..!0"'--______ m2 

movable 1300 m2 

TARGET STATIONS __ .:::.1...::4 __ in ___ ""S'---__ rooms 

STATIONS served at same time, max ____ L-___ __ 

MAG SPECTROGRAPH, type ______ -=-____ _ 
COMPUTER, model PDP S-9-11120-11134 
OTHER FACILITIES remote target haodl iog 

hot chemistry - oeutroo beam (radio
therapy bioZogy) - oelJtrOll beam (po 
Za ri zed-unpolari:z.ed) - OJ:1-Line Mass 
Separators (LISOL) ExtePftdl EeR Ion 

REFERENCES/NOTES Source (Atomic beam) (1979) 

REPORTEDbY ___ ~C~.~~p~T~R~A~R~T~ _____ _ 

MAGNET 

POLE FACE diameter.215. 6 cm; R extraction 9 3 cm 

GAP, min 16 6 cm; Field 21 kG} 6 
at~~X 10 

max 40 5 cm; Field II 5 kG 
ampere turns 

AVERAGEFIELDatRext 16 kG 

CURRENT STABILITY + 20 parts/l06
; Bmax/(B) l.25 

NUMBER OF SECTORS_~; SPIRAL, max 53 deg 

POLE FACE COIL PAIRS: AVF ___ --'''--____ /sec; 

Harmon ic correction ----"'2;......;x~4<.1-p~a!-,li ... :cRss------
Rad grad ________ /sec or Circ coils 12 

WEIGHT: Fe 200 tons; Coils 6 tons 

CONDUCTOR, Mater~al and type Cll (20'1(20 ¢ 13 mm) 
STORED ENERGY MJ 

COOLING SYSTEM desionized water 
POWER: Main coils _____ 3 ..... 0 .... 0 ...... ______ max, kW 

Trimming coils __ --J.1 .... 0 ... 0'--_____ max, kW 

YOK8POLEAREA 115 % 
SECTOR ANGLE (Sep Sec) deg 

ION ENERGY (Bending limit) E/A = 110 q2/A2 MeV 

(Focusinglimit)E/A= 93 q/AMeV 

ACCELERATION SYSTEM 

DEES, number 2 angle 86 ____ ~~ ____ deg 

BEAM APERTUR E 38 cm; DC BIAS ___ --'-'~_ kV 0 
TUNED by, coarse ME. fine MP auto 
RF 10 6 to 23 mHz, stable + 0 --'-''--'---- /106 

Orb F...3..-...6.- to--23.- mHz; GAIN, max _2~OAO,/--_kV/turn 

HARMONICS, RF/Orb F, used_ .... l.,;,.-..... 2..;:-::...3"'--______ _ 
DEE-Gnd. max 50 kV, min gap __ ......... 0'-"4t--__ cm 

STABI LlTY, (pk-pk noise)/(pk RF volt). __ .L.1 ..... 0~-~4~ __ _ 

RF PHASE stable to ± ___ ....l0.La..-..... 1 ________ deg 

RF POWER input, max 240 kW 

RF PROTECT circuit, speed ___ 4 ________ ILSec 

Type erolArbar 
FREQUENCY MODULATION, rate __ ~ _____ /sec 

MODULATOR, type ______ ~~ _____ _ 

BEAM PULSE, width _____________ _ 

VACUUM SYSTEM 

PUMPS, No., Type, Size 2x (OIL diff.12000 lls.l 

OPERATING PRESSURE ___ ......... 2 _________ ILTorr, 

PUMPDOWN TIME _____ ~4 __________ hrs 

ION SOURCES/INJECTION SYSTEM 

Li~rillg.toj::Jr.:rolle.-Zllterllal Uot Gatho 
de Pig External ECR So~ree (1979) 

EXTRACTION SYSTEM 

DC elect ro 5 ta:t;.i.C ~ WGak Mel. gIl • Chan.... 
CONTROL SYSTEM Posi ti ve grad corr. 

Mslll,1al 



ENTRY NO. 3 (cont.) 
-----.-....;;.. 
CHARACTERISTIC BEAMS 

ENERGY 

CURRENT 

Internal 

Particle 

Heavy Ions 

p 
a. 

External p 40 MeV 
d 50 MeV 

a. 60 MeV 
Ar8+ (Pig) 

Secondary n 

from dtBe 
50 MeV 

Goal 

(MeV) 

8.Q 

BO 
----

(IlA) 

100 
20 

20 

ZQ 
2Q 

(part/s) 

Achieved 

(MeV) 

25 
lW 

ita Q2LA 

(IlA) 
> 2QOO 
> 200 

50 
66 
45 

100 enA 
(part/s) 

ta
14 

BEAM PROPERTIES 

Measured Conditions 

Pulse Width 10.L3Q..RF de9~IlA of ~MeV --!L-
Phase Exc, max __ RF de9 ___ IlA of ___ MeV 

Extract Eft ~ % -2f).....IlA of --5e- MeV -d--
Res, aE/E ----.3- % --1- IlA of -40- MeV -G-

Emittance 

(mm-mrad) -- . ~IlAof~MeV~ { 
30 aXial} 

~radlal 

OPERATING PROGRAMS. time dist 

Basic Nuclear Physics 51 % 

Solid State Physics % 

Bio-Medical Applications 2Q % 

Isotope Production lQ % 

Development Z.5 % 

% 

% 

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

An external Electron Cyclotron Resonance (ECR) Ion Source is under construc
tion : it will provide heavy ions beams up to 84Kr ; fully stripped ions up 
to 160 and ions like 40A14+ could be accelerated. 

Igloo 
medicQl 

5011. 

000 

pic-in 

klbo cyclotron 31·03-:'8 


