a premier. institute in the
country for research in nuclear,

. sciences and with excellent infra- .

structure for advanced FeSearch
and development in the field of ac- ..
celerator technology, This centre -
indigenously developed the first.
big accelerator in the country, the'~
~room temperature - cyclotron,

: VEG, With K =130 during seven-
“tied (comrmssmned in 1977, After

* delivering light jon beams to the -

- users for almost twenty years, it

for Radiodctive Ion Beam (RIB) f :

cﬂltymthenearfuture R
- VECC, with its vast experlence .
. ‘and expertise in. the areas of ae

: celerator demgn, fabrication and

operatl n, took upthe challenging

* task ‘of’ construéting the first su-

" Gountry about ten years ago. The

- superconducting cyclotron is NOW.";

" glmost- at - its’ commissioning

stages Most of the sub systems :

~ cessfully, It will provide beams o

he Varlable Energy Cy- ’
Tclotron Centre at Kolkata is ‘
“energy up to 80 MeV/nucleon for .

g ‘promlsmg options, Studies on us-

. power proton beam has been n:

have been installed and tested suc%

fully stripped light ions. Beams of
~10 MeV/nucleon will be avall

'.j'able for very heavy ions.—-.t5:...

Radioactive Ion Beams (RIB)
are now mdlspensable tools for..
new areas of research in nuclear:

sciences, They provide the possi-

bilities of studying structure of -
unstable nuclei that are highly
neutron rich or proton rich. An -
ISOL-based RIB facility is under

*"construction’ at VECC. Several -

* went through 'major modifica-. .
" tions.in 1997 and has undefgone -
several changes, It is now, deliver- -
ing variety of heavy ioh beams:
utilising Eléctron Cyclotron Reso- .
‘nance(BCR). ion sources. It-has:
‘planned touse the cyclotron, even.

- tually, asthepnmarybeamsource

systems and components of this
facility have already been tested .

-and installed, Accelerator Drlven

Suhcritical Systems (ADSS), t
generate clean nuclear power, re

- quire a proton driver accelerator-:

capable of delivering1GeV energy -
and several megawatts of beam

power, Cyclotron s one of the very.::
ing ~cyclotrons - to - achieve. hlgh

dertaken at the Centre, At present-:’

- we are developing high current .-
- ion source and injection system.
perconductmg cyclotron in' the:’ :

fora10 MeV mJector cyclotron
K 130 CYCLOTRON

-The Variable Energy. Cyclotron L
i (VEC) at Kolkata isa medmm en-

ergy, azunuthally varying field
(AVF) cyclotron. It can accelerate
protons up to 60 MeV, deuterons
up to 65 MeV and heavier ionsup
to ~ several hundreds MeV ener-
gy, Varying both the magnetic
field and the radio frequency (RF)
electric field used for accelera-
tion can vary the particle energy
The design of the VEC isbased -
on the 88-inch cyclotron operat- -
ing at Lawrence Berkeley Nation-
al Lahoratory and a similar ma-

- chine operating at Texas A&M

: University in USA with modifica- -

tions incorporated for facilitating
indigenous fabrication. The cy-

clotron is an assembly of various -

subsystems such as magnet RE
system, power supplies, ion
source, injection and extraction
system, vacuum and control sys-
‘tems, beam transport and data -
processing systems etc. The RF
system of the cyclotron consists

of the dee, the dee stem, the fixed ’

and movahle panels, all enclosed
in a large vacuum chamber and a
high power tetrode (RCA4648) .
based final amplifier (MOPA. sys-
tem), It has a frequency range of -
5.5 MHz to 16.5 MHz and a work-
ing voltage of 70KV (max.). Fre-
‘quency variatiof is accomplished

by using panel movement. ThéH

shaped DC electromagnet with
pole diameter of 224 cm and
weighing 262 tons is the heaviest
component of the cyclotron. The
Working pressure inside the ma-
_chine is of the order of ~1x106
“tory, which'is obtained by using -
two freoncooled 89 cm oil diffu-
sion pumps acked by roots and
rotary pumps. Scientists from -
various resedrch organisations
~and umversmes of the country’
are regularly using heavy ion’
beams dccelerated by VEC for ba-
s1c smence exper;.ments

SUPEROONDUCTING
'CYCLOTRON

* The success achieved and expem-k

“ence gamed with the commission-

- ing and streamlining of VEC, has’-
“motivated thé accelerator sclen-*i
 tists at. VECC.to further extend "

* their R&D activities, They started

ora superconduotmg cyclotrom A -
. systematlc and rigorous study.
- was carried out on both the op-:
* tions. The technological chalenges .
mvolved and an opportunty to de—

searching fora machlne for heavy
ion bearns in the range of ~80-100
| MeV/nucleon energy. Two options *
" were available at that time: to de-
velop a separated’ sector cyclotron

RADIOACTIVE ION BEAM

velop and learn a new technolo-
gies in the cryogenic field, moti-
vated us to choose the supercon-
ducting cyclotron option. This cy-
clotron is. presently under con-
struction and is nearmg the com-
missioning stages.

The superconducting cyclotron

has bending limit, Kbend, of 520 .

and focussinglimit, Kfocus, of 160.
Tt will deliver heavy ion beams of
80, MeV/nucleon, energy. Such
beams are presently not available
in the country. The basic de51gn

- features of this machine are simi-

lar to the superconducting cy-
clotrons operating at the Michi-
gan State University and Texas
A&M University in USA. It is be-
ing constructed, primarily, for nu-

+ - clear physics experiments with
‘ heavy ion beams at intermediate

energies. In conjunctlon with an
advanced ECR ion source, this cy-

" clotron can deliver a variety of ion’

species with energy suitable for a

“new class of experiments, It is ex--

pected to satlsfy the experimental

' nuclear physics community asa.

whole Smenhsts and engmeers of "
; VECC: have " recently commis-
- siéned largest’ superconductmg e
magnet of the country This mag-
net weighs about 100 tonnes and. -
““about 300 litres of liquid helium,
, ‘contmuously keep the excitation -
" coils (weighing about 7 tonnes) at - -

269 degrees Centigrade tempera-

ture: Most parts of the magnet 5
., were made, mnhgenously :

"The physics eXperunents with the

Radloactlve Ion Beams (RIB)

- are; thee ergmgfrontler mnu- -

clear physics and allied sciences,
Itis expected to address some very

basic questions regarding the na- -

ture of nuclear interaction, the

origin of elements in the universe. -
etc. Moreover, some very new and

productive research can be car-
ried out in applied sciences utilis-

ing the RIB. The development of -
.accelerator facilities for produc- [
ing RIB is the major activity inall .

the leading nuclear physics labo-
ratories around the world, Tech-
nologically, the development of an
RIB facility is extremely challeng-
ing which involves extensive R&D,
and VECC accepted this challenge
in 1898 to build an ISOL-post ac-
celerator type RIB facility with
VEC as the primary beam source.
Historieally, the concept of an RIB
facility at VECC originated from
the construction of a He-jet ISOL
facility in high bay area of the cy-

clotron building, Several interest-
ing” physics experiments have
been carried out using this facili-

ty with the VEC beam. It has also
served as an excellent ‘play-

Completed Cryostat assembly wIth the medlan plane peetratlons

ground’ for developing the RIB
- lated accelerator systems.

MEDICAL CYCLOTRON

The VEC Centre is setting up a2
- medical . cyclotron - facility " in
Kolkata. The main objective of the .
facility will be to produce ra-.

RFQ Iodel resonating structure

studies will be a major R&D type
utilisation of this cyclotron.. .
Medical cyclotron will be able to
deliver proton beam with up to 30
MeV energy and up to 500 mi-
croamperes beam current.

-Two  simultaneous proton

- beams will be possible to extract

from the machine. The extracted
beam energy will be adjustable
from 15 MeV to 30 MeV and the

beam current will also be tune-’

able. Contract for installation of
the cyclotron and related facilities
has recently been awarded to M/s.
Ton Beam Applications (IBA), Bel-
gium. Necessary infrastructure
for operating this state-ofthe-art
machine is being developed, in-
digenously. This facility will start
functioning in about two years

' from now near the Peerless hospi- -
- tal. Recovery and analysis of Heli-
* um from hot spring and Seismic
monitoring activities Scientistsat

VECC, are also engaged on a proj-

ect of recovery and purification of -

helium collected from hot springs
of Bakreshwar and Tantloi. Heli-

-um is an essential commodity in
technological -

many modern
process and research work partic.

ularly in atomic energy Its useful-

" ness combined with its general

dioisotopes and, subsequently the -

radlopharmaceutlca]s which will
be used in nuclear imaging for

’ medlcal diagnostic purposes.
' Both SPECT as well as PET i iso-
topes will be produced at this fa- .~

cility The facility will alsobe used

- for various research and develop-

ment purposes. Material sciences

scarcity has made ita strateglc '
‘material.- ‘
- After purification to cryogemc .

grade (99.995%), it will be utilised
in the superconducting cyclotron

and hence will reduce the burden
of . import hy a substanual

amount,:

A prototype plant to recover he- :

lium from natural gas is being set

up by VECC/SINP as part of a”
DST-ONGC project at Kuthalam

in Pondicherry

have also set up an advanced ex-
perimental facility at Bakreswar,

. Birbhum for Geochemical obser-

- vationstobe used asprecursorsto

Scientists of VECC and SINP-

earthquake and volcanism with
thehelp of Department of Atomic -
Energy and Department of Sci- -
ence and Technology, Govern-
ment of India.

- The volatile entities; namely
radon, gamma and helium con-
centrations are considered as geo-
chemical signals for the purpose.
Data are taken round the clock
(24x7) and with the help of VSAT
facility - transferred to
VECC/SINP campus at Kolkata
for analysis. In the recent past pre-
cursory signals obtained have
been successfully correlated with
the subsequerit occurrence of
seismic disturbances especially
around the eastern and south east-
ernregions,

BASIC RESEARCH iN
NUCLEAR SCIENCE
The nuclear theory group of the

Variable Energy Cyclotron Cen- "~

tre, Kolkata has made path-hreak-
ing contributions to various

‘ branches of nuclear science.

From a beginning of just one-
person in 1970s, the group has:
steadily developed into a leading
group in the country today, with
seminal contributions to almost
the entire range of nuclear

. physics, viz.,, low energy-nuclear.

reactions, nuclear structure, deep
inelastic collisions, fission, liquid
to gas phase transitions, nuclear
matter, equation of state, mass for-
mulae, neutron stars, relativistic
heavy ion collisions; medium-

"modification of hadron proper-

ties, quark gluon plasma, and cos-
mology of early universe, - :
One of the most remarkable
predictions of the group; radia-
tion of single photons as a signa-, -
ture of quark gluon plasma have
been experimented - at¢ CERN
Geneva and Relativistic Heavy Jon
Co].hder at Brookhaven. :
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