
ENTRY NO. 39 
NAME OF MACH INE . .CHANDlGARH .VARIABLE ENERG.Y. C.YCLOTRON. 

IN ST I TU TI ON 
ADDRESS 

TEL 2.2J4.1. . 

D.e.par.tmen.t. of. Ph.ysics., . Pu n.jab. Uniyersit y. 
.Charuligarh., . 160014., . India. 

TELEX 

IN CHARGE Pr.of •.. I.M .. Go.vil. . REPORTED BY 1.. M • . Go",il & H .• S •. Hans 

HISTORY AND STATUS 
DESIGN.date. . . 1953:-54. Model tests Rocheste r , U.S.A . 
ENG DESIGN. date . 1969:-12. Chandigarh, Ind i a .. 
CONST RUCT ION. date1912:-75 •. Cbandigarh , . India . 
FIRST BEAM. date (or goal) .. 1973 ; . running s i nce.1976 .. 
MAJOR ALTERATIONS. (1) . Vac uum. pumps a dded; . 

(ii) .Water . Cooling. System. added; (iii) . Renoyation 
COST.ACC ELERATOR. 
COST. FACILITY, total . $.600.000 
FUNDED BY . U.G . C • .. India . 
ACCELERATOR STAFF , OPERATION AND DEVELOPMENT 
SCIENTISTS ... . 4. . . . ENGINE ERS .... . 3 
TEC HNICIANS. . .5 . CRAFTS . . 3 
GRAD STUDENTS involved during year 4. 
OPERATED BYS. R. Bahadufl esearch staff or 
OPERATION hr/wk. On ta r~Je t 

TI ME DISTR. IIl110use 70 .. %. outside . 30 

Oreralors 
hr/wk 

% 

BUDGET. op & dev . U.G.C. and . University. Rs(lOO,0007 
FUND EDBY . . U.G.C./.University .. 1SO,OOOp . a.) 
RESEARCH STAFF . not included ebove 
USERS, in house. . S. ou tside . 6. 
GRAD STUDENTS involved during year . . . . 3 .. 
RESEARCH BUDGET. in 110use ..... Rs . IOO , OOO .. 
FUNDED BY Schemes. from . DAE, DST, .. VEC, U.C.COo ' 
MAGNE T 
POLE FACE, diameter (compact) .67.5 .. Cill. R·extractlon 55 em 

R iniection .... ern 
GAP. min . 15 . . em. Field .. 14. 

max . un. Field kG at . . 400 
AVERAGE FIELD at R ext .. . . 14. 
Bmax/<B> 

kG} 

kG Ampere turns 

NUMBER OF SECTORS 
[compact 
Lseparated 

. "" "} 
. ..... 

SECTO R ANGLE (SSC) . . deg 

Spiral, max . deg 

TR IMM I NG CO l LS . It. is . c lassical. single. po l e, . single dee 
. . machine . 

CONDUCTOR, material and type. Copper. hollow. square· G:ross~ . 
STORE D ENERGY (cryogenic) . . . Mpec tlon 

POWER . main coils .40. max kW: current stability 
trimming coi ls max kW . cu rrent stability 

WEIGHT ' Fe . .. 20 . .. tons : coi ls. . . . . tons 
COO LING system c~9S~(l . ~99P, .l)e i9 \l:j.~ed. coa~ed. ~i,lteJ; . system 
ION ENERGY (Bending limit) EIA = . .. q' /A' MeV/amu at ODe 

(F ocusing limit) E/A = q/A MeV/amu 
ACCElERATION SYSTEM 
DE ES, number .. alle . . . . . angle deg 
BEAM APERT URE .At: . . 1'O,3. cm; DC Bias . . 30-:-40 ..... kV 
TUNED by, coarse target. s\:lQo t: i og. pox 

RF . . . . . ~O . ... to 20 MHz, stable ± 

Orb F . ... . . to . . MHz 
HARMO NI CS. RF/Orb F. used 
DEE-Gnd. max ..... kV. min gap 
STAB ILI TY. (pk-pk no ise )/(pk RF volt) 
ENERG Y GA IN. max 

~~ ~~~~~' ~~:~I~. ~a: ... . 25' kVA' : : : : : ~ : ~ : : : . 

Col 

kVlturn 
deg 
kW 

FREOUENCY MODULATI ON, rate . . . . . .. . . Is 
modulator. type . . 
beam pulse. width 

VACUUM SYSTEM 
OPERATIN G PRESSURE. 
PUMPS. No. Type. Size 

.. e.l):j.ffVSiQ~.fu~DS. 

ION SOURCES 
.... ~aaded.Arc.tYDe . .. 

Torr or mbar 

INJECTION SYSTEM 
. .... Dee-f,eel.ers . . . 

EXTRACTION SYSTEM 
D. C. D.e.flec.tor 

FACILITIES FOR RESEARCH 
SH I E LDE D AREA. fixed .. . 01 ' ; Illovable .. ... . .. m

2 

TARGET STATIONS op.e. wp,rk;i.pg.. . . J,/S!2r:PP9. J.lP9!2r r ?o,!,s 
STATIONS served at same time. max PP!2 . . r:pps.trJ.lr:.t;i.pn. ;i.n . PJ1!2. room . 
MAG SPECTROGRAPH. type Np. fll!'lg·. sP!2r:.t rpgr!'lpn. 
COMPUTER model 
OTH ER FACILITIES 

CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeV) CURRENT (WA) 

Goal Achieved Internal External 

.P 

. d. 
. . H!2;-;3, 
.. \:1 .. 

SECO NDAR Y 

il 
. . I. . . . 
. . . 1.1 . 

. . 8 .' 

BEAM PROPERTIES 
MEASURED 

PU LSE WIDT H ... . RF deg 
PHASE EXC. max · RF deg 
EXTRACT eff. , % 

RESOL t. E/ E . ;;; .1.. . % 

EM ITTANCE 

(7T mm-mrad) 
· axial 
· rad 

. L. .• il. 

. I. . 

. .1. 0 .. 

.. 8 .. 

500. 
500. 
.1.00. 
. 50 . 

(part/s) 

CONDIT IONS 
PI1 A of . 4. · MeV · . p . .. ions 

PI1 Aof 4. · MeV · . d . ions 

PI1 A of . .8. · MeV .. Ct .. ions 

PI1 Aof .10. · MeV · He 3 . . ions 

PI1 A of . . MeV .. . . 

OPERATING PROGRAMS, ti me di stribution 
BASIC NUCLEAR PHYSI CS 70%. SO LI D STATES PHYSICS/Atomic. Ph ys i cs20% 
BIOMED ICA L APPL ICAT . . 10%. ISOTOPE PRODUCTIONS None . . 

REFERENCES/NOTES 
1) Govil I.M . & Hans H. S . 1976,Phys. News( India)7,48 
2) Govil I.M.& S . H.S.1980, Proceedings of the Indian 

Academy of Sciences (Eng. section) V . 3, 237 

PLAN VIEW OF FACILITY , COMMENTS, ETC. 
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