


Atoms in the Service of the Nation

Celebrating its diamond jubilee year, 
the Department of Atomic Energy portrays 
in its tableau, its expertise in harnessing 
the tremendous potential of the atom for 
societal benefits in the service of the 
nation.

The tableau is led by a white dove 
atop an atomic orbital symbolising the 
conviction of the nation to spread the 
message - 'Atoms for Peace'. It also pays a 
sombre homage to the visionary Dr. Homi 
Jehangir Bhabha, founding father of the 
Indian Nuclear Programme.

The trailer portion is conceptually 
divided into three parts depicting peace, 
progress and prosperity, vis-à-vis the 
service deliverables of the Department. 
The first part symbolises progress in the 
field of medical technology depicting the 
indigenously developed 'Bhabhatron' 
machine, used in radio-therapy and 
delivering affordable healthcare. The 
colourful flora, following it. picturises 
prosperity in food and agriculture  through 
mutation breeding technology to provide 
disease resistant and high yielding seeds' 
food irradiation techniques that increase 
the shelf life of the produce. Lastly, 
standing tall, the indigenous Nuclear 
Reactor shwcases the advantage of nuclear 
energy to provide an unlimited supply of 
clean and green energy for the sustained 
progress of the nation.

-DEPARTMENT OF ATOMIC ENERGY



Directors   Message'

ContentsContents
•

+a. 3.3 MeV He  beam development in K130 
Variable Energy Cyclotron   02

•
a. Observation of slow fission of highly excited 

plutonium nuclei   03
b. Direct Evidence of Washing out of Nuclear Shell 

Effects   04
c. Inclusive photon production in proton-proton 

collisions at LHC energies   05
•

22a. Production of Na by proton irradiation of 
natural neon gas target in VECC cyclotron   06

•
a. Grid Type Solar Power Plant   07

•
a. Temperature below 50mK achieved at VECC 

using dilution refrigerator   07

b. Design and Development of High Power Solid 
State Rf Amplifier for the Rf System of Variable 
Energy Cyclotrons   09

c. Design and development of a 3 axis magnetic 
field measurement facility using Hall probe   10

d. Recent developments in the Computer 
Division   12

e. Building and Testing Real-size Muon chamber 
prototype for CBM experiment at FAIR   13

•
a. Technical design report of CBM Muon Chamber 

System (MUCH) aprroved   13
• 14
• 23
• 25

Accelerator

Physics

Radioisotope Production

Renewable Energy Source

Technology Development

Collaborations

Events   
Outreach   
Awards  and  Honours   

It is a matter of great pleasure to see that the K-130 cyclotron 
continues to be the main workhorse for nuclear physics 
research at VECC by exploiting its capability to its limit. Alpha 

beam has been tuned in third harmonic mode to deliver a very low 
energy of 3.33 MeV. I am happy to note that this issue of VECC 
newsletter addresses the study of two long standing issues of nuclear 
physics using beams from the K-130 cyclotron of the Centre. One is 
the determination of fission timescale of highly excited 
transuranium nuclei by X-ray measurement and the other is the first 

236direct experimental evidence that for the actinide nuclei U, shell 
effects are washed out at an excitation energy of 40 MeV. Production 

22of Na, used in positron annihilation lifetime spectroscopy, has also 
been demonstrated using proton beam from cyclotron.

The current issue also reports the excellent results of the inclusive photon measurements in the 
ALICE experiment at CERN using the Photon Multiplicity Detector (PMD), built at VECC. We also 
discuss another such detector system, being indigenously developed at VECC; the Gas Electron 
Multiplier (GEM) based muon detector for the CBM experiment at FAIR, Germany. 

VECC continues to meet several technological challenges, such as, achievement of a 
temperature below 50 mK, development of high power solid state RF amplifier, design and 
development of a 3-axis magnetic field measurement facility and commissioning of a solar power 
plant of 15 KW peak capacity.

Several important events took place at VECC during past few months, viz., International 
Conference on Physics and Astrophysics of Quark Gluon Plasma (ICPAQGP-2015), International 
Conference on Frontiers in Gamma Ray Spectroscopy, 2015 (FIG-15), Conference on Current 
Trends in Advanced Materials (CTMAT)-2014, Seminar on career opportunities in DAE and various 
other seminars, workshops and colloquia.

The Diamond Jubilee Year of DAE is being celebrated at VECC at a large scale through various 
outreach programs and visit of students. As a part of this programme, National Science Day was 
celebrated at VECC involving around 400 students from various colleges and universities. VECC 

th ndalso participated in the 39  International Kolkata Book Fair, 2015 and 102  Indian Science 
Congress, 2015 at Mumbai, along with DAE.

VECC has a broad spectrum of scientists and engineers in various fields of basic sciences and 
technology. This is reflected in the fact that these talents are being recognized by the DAE and other 
organizations in India and abroad through various individual and group achievement awards. I 
congratulate all of them.

(D K Srivastava)
Director



+3.3 MeV He  Beam Development 
at K130 Cyclotron

+3.3 MeV He  Beam Development 
at K130 Cyclotron

T
he K130 variable energy 
cyc lo t ron  i s  cur ren t ly  
accelerating light ion beams 

using an internal penning ion gauge 
(PIG) ion source. Presently the 
cyclotron delivers proton beam in the 
energy range of 7-20 MeV, deuteron 
15-30 MeV and alpha beam in the 
range of 28-65 MeV. These low energy 
light ions are regularly being utilized 
for carrying out nuclear physics, radio-
chemistry and material science 
experiments, apart from isotope 
production. 

Recently the cyclotron also 
accelerated even lower energy light 
ions, in higher harmonic mode of 
acceleration, as demanded by the 

+users. He  beams in the energy range 
4.44 MeV to 7.77 MeV were 
developed for the first time and 
successfully delivered in the scattering 
chamber beam line (channel#2) to 
carry out experiments by the 
researchers of the Physics Group of 
VEC centre, for the study of deep sub-
barrier fusion reactions. 

+Very recently, He  beam of 3.33 
MeV energy has been tuned in third 
harmonic mode. A beam current of 
720 nA could be extracted at the first 
faraday cup (FC01) in the beam line. 
Beam was stable and can be delivered 
for experiments in any of the three 
beam lines. The beam has also been 
transported in channel#1and the 
beam line parameters are determined. 
The main parameters of the cyclotron 
for extraction of this lower energy 
beam are shown in table 1.

Beam profile shown in Fig. 1 suggests that an intensive internal beam tuning is 
required for a good transmission of the beam up to the extraction radius for a
 higher amount of extracted beam current. The experience of the development 
of the above mentioned beam in harmonic mode will help in developing some 

more light ion beams in this energy domain.

for further details, please contact: Shri P.S. Chakraborty , Head, Cyclotron Operation Section, APG(prodyut@vecc.gov.in)
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Fig 1: Beam profile

Table:1
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The fission timescale of highly excited 
transuranium nuclei is a topic of current 
interest. The nuclear theories predict quasi-

-21fission and fission time scales of the order of 10  sec to 
-20

10  sec for such nuclei.  Direct techniques such as X-
ray measurement and crystal blocking technique are 
mostly model independent and state of the art methods 
to measure fission lifetime. So far, X-ray technique was 
generally used in the case of heavy projectiles to 
increase the probability of K-vacancy creations. As a 
result, very broad X-rays peaks were observed (because 
of the production of a range of compound nuclei) and it 
was not possible to identify characteristic K , K  lines á1 á2

and conclude anything from the line width of the X-ray 
peaks.

At VECC, Kolkata, we have observed for the first time 
narrow characteristic X-ray lines from transuranium 
atom in coincidence with the fission fragments and 
determined the fission timescale. We bombarded a 

2 natural uranium-oxide film (~1mg/cm thick) 
2

electrodeposited on a thin aluminum foil (~2.7 mg/cm  
4

thick) with 60 MeV He ion beam (»2 pnA) from the K 
130 cyclotron and observed X-rays in coincidence with 
the emitted fission fragments. Since in this reaction, 
mostly one particular compound nucleus (plutonium) 
was produced, it offered us the possibility to observe 
narrow characteristic plutonium K , K  lines in the á1 á2

coincidence spectrum and provide unambiguous 
-18evidence about the long fission time (~ 10  sec) of 

such highly excited nuclei. However, very low 
probability (P »0.0006) of K-vacancy production by K

4
light He particles makes the observation of 
characteristic X-ray peaks from the compound atom 
very difficult and it was not possible to observe narrow 
characteristic X-ray lines in any previous measurement. 
In this experiment, we have successfully overcome this 
difficulty by using a suitable close geometry and 
sufficiently long beam time and observed narrow 
characteristic X-ray lines from the compound atom for 
the first time.

In the current experiment a large area solar cell 
detector (sensitive only to the fission fragments) was 
placed at 150° with respect to the beam axis covering 
more than 10% of 4ð solid angle. A segmented LEPS 
detector was placed at a distance of ~10 cm from the 
target at 90° with the beam axis. In Fig. 1, a schematic 

and photograph of the experimental arrangement is 
shown. The photon spectrum recorded by the LEPS 
detector in coincidence with the fission fragments is 
shown in Fig. 2. We have observed ã-rays from the 
fission fragments as they should be present in the 
coincidence spectrum. However, they should be broad 
and look double-humped due to Doppler shift. We 
have identified two such fission  ã-ray lines and shown 
our GEANT simulation superimposed on them as red 
and blue curves. We have identified plutonium K  line á1

and it is distinguished by its narrowness as opposed to 
the Doppler shifted and broadened fission fragment 
ã-ray lines. It was estimated from the area under narrow 

K  plutonium X-ray line that ≥80% of the fission á1

fragments came from a slow fission process having 
-18

fission lifetime >10  sec. The observation of such long 
fission time (as compared to indirect measurements) of 
highly excited plutonium nucleus having low fission 
barrier is very interesting and opens up many new 
possibilities in the field of nuclear fission.

Observation of Slow Fission of Highly 
Excited Plutonium Nuclei
Observation of Slow Fission of Highly 
Excited Plutonium Nuclei

for further details please contact Dr. Amlan Ray , Head, Cryogenic trap Section, PG(ray@vecc.gov.in)



Direct Evidence of Washing Out of 
Nuclear Shell Effects
Direct Evidence of Washing Out of 
Nuclear Shell Effects

O
ne of the most widely used models of nucleus 
(Liquid Drop Model) as proposed by Niels 
Bohr and John Wheeler, predicts that if the two 

fundamental nuclear parameters, the attractive nuclear 
surface potential and the repulsive coulomb forces are 
taken into account,  then our nuclear chart may end at 
around element number 104. This is simply because, 
nuclei with atomic number greater than 104 
immediately fall apart as there is no barrier to their 
decay. However elements have been synthesized in the 
laboratories, beyond atomic number 104 and are called 
Super Heavy Elements (SHE). Stability of these SHE 
originates from the shell effects in nuclei. However, 
shell effects of nuclei vanish when a nucleus is hot 
enough. It is important, in the context of the production 
of these super heavy elements at laboratories, to know 
at what excitation energies nuclear shell effect melts 
out.

Researchers at VECC show first direct experimental 
236evidence that for the actinide nuclei U, shell effect 

washes out around excitation energy of 40 MeV. They 
produced the uranium nucleus at a wide excitation 
energy range (20 - 66 MeV) by bombarding alpha 

232particles, from the K-130 Cyclotron machine, on Th 
236target. The fragments originated from the fission on U 

nuclei were detected in two large area gas detectors 
(shown in the Figure 1). At higher excitation energies 
the fission fragment mass distributions were found to be 
symmetric, Gaussian in nature. However at the lowest 

energies, the distributions were clearly asymmetric in 
shape which indicates the presence of nuclear shell 
effect. Gradual change in the shape of the fragment 
distributions, from asymmetric to symmetric, was 
observed with increase in excitation energy and it was 
found that around 40 MeV shape of the mass 

for further details please contact Dr. Tilak Kumar Ghosh , PG(tilak@vecc.gov.in)

distribution changed to completely symmetric one. 
Interestingly, a theoretical calculation performed at 
VECC to explore the variation of fission barrier with 

ndexcitation energy, revealed that 2  peak of the double 
hump fission barrier (which is due to the presence of 
nuclear shell effect) vanishes at similar excitation 
energy (40 MeV) for the current system. The 
experimental study form a part of the PhD thesis of a 
HBNI student working in the Nuclear Reaction Studies 
Section (NRSS) of VECC. The current results have been 
published recently in Physical Review C 91, 044620 
(2015).

Thanks to the painstaking but ambitious efforts of the 
K 1 3 0  C y c l o t r o n  
operation team that 
o f f e r e d     t h e  
resea rcher s    to  
measure fission cross 
section at deep sub-
barrier energies, (down 
to 5.5 MeV beam 
energy) in the same 
experiment. The beam 
was accelerated in the 

rd3  harmonic of the 
cyclotron and this was 

the first physics experiment with these lowest beam 
energy ever delivered. At deep sub-barrier energies, the 
measured fission cross section shows an enhancement 

compared to theoretical prediction. It is worth pointing 
out that the measurement of fission cross section at 
deep sub-barrier energies is experimentally challenging 
and this phenomenon of enhancement of cross section 
is of particular interest for extreme sub-barrier fusion 
reactions of astrophysical interest.

Fig 2: Measured fission fragment mass distribution shows that the shape of the distributions changes from asymmetric 
(at excitation energy E*= 21 MeV) to symmetric (at E*= 64.2 MeV). The change over occurs around excitation energy ~ 40.5 MeV.

Fig 1: Photograph shows the experimental
setup with two large area Multiwire 

Proportional Counter (MWPC) 
mounted on the arms in the scattering 

chamber at K130 Cyclotron beam line 2. 
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Inclusive Photon Production in Proton-Proton
Collisions at LHC Energies
Inclusive Photon Production in Proton-Proton
Collisions at LHC Energies

The latest issue (April 2015) of European Physics 
Journal C (Volume 74 No. 4) features the 
results of the inclusive photon measurements 

by the Photon Multiplicity Detector (PMD) in the ALICE 
experiment at CERN. The multiplicity and 
pseudorapidity distributions of have been published at 
forward rapidities (2.3 < ç < 3.9) for three center-of-
mass energies, ?s = 0.9, 2.76 and 7 TeV. These are the 
first results using the “Made in India” PMD at LHC 
energies, and several other analyses are in progress. 
Three main observations from the paper are :

(i) The multiplicity distributions in terms of z = 

Nã /áNãñ, called the KNO variable is found 
dependent on collision energy. The motivation 
is to test a scaling property predicted in 1972 
by Koba, Nielsen and Olesen (KNO), which 
says that the multiplicity distributions, plotted 
in terms of the KNO variable, should be 
independent of collision energy. Deviations 
from the KNO scaling have been observed in 
the present data.

(ii) Average photon multiplicity is found 
increasing with the increase of beam energy as 
shown in the figure. The energy dependence is 
compatible with both a logarithmic and power-
law behavior.

(iii) Limiting fragmentation behavior of photons 
has been explored with the data. Particle 
productions at forward rapidity in pp and in 
heavy-ion collisions are expected to follow the 
limiting fragmentation behavior. This means 
that particle production in the rest frame of one 
of the colliding hadrons is independent of 
center-of-mass energy. This phenomenon is 
attributed to the longitudinal scaling of particle 
multiplicities. The results of the pseudo-
rapidity distributions of photons, after shifting 
for the beam rapidity, do not show the 
longitudinal scaling behavior within the 
measured pseudo-rapidity range. Future 
measurements at larger rapidities will help in 
better understanding of the limiting 
fragmentation behavior.

This work constituted the thesis topics of Dr. Sudipan 
De, HBNI scholar at VECC, who is presently at 
University of Sao Paolo.
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T
22

he radioisotope Na, emits both positron and 
+high energy gamma ray (â =90.6%; EC-

9.4%), with a half-life of 2.6 years, finds 
applications in many fields. It is widely used for 
calibration of dose calibrators, detectors and other 
nuclear instruments. It is a convenient source for 

22calibration of PET cameras. Na is also used in positron 
annihilation lifetime spectroscopy (PALS) to study voids 
and defects in solids. 

22Na can be produced by various methods through 
nat 27 22

the reactions such as Mg(p, x), Al(p, pán) or Ne(p, n) 
in a proton cyclotron. However, production through 
first two routes requires a cyclotron which operates at 

22proton of about 70 MeV. With the aim to produce Na 
in the upcoming 30MeV (proton) Medical Cyclotron 
facility in Kolkata, we tried to produce this radioisotope 

22
in the VECC cyclotron using the Ne(p, n)  reaction, 
which takes place at a relatively lower proton energy 

[Optimum energy range15®6MeV, E(s) at 10MeV ].max

Experiment

A special irradiation chamber was designed and 
fabricated at VECC to irradiate neon gas at 10 bar 
pressure (Target chamber volume ~135cc). Before the 
gas chamber was used for irradiation, it was tested for its 
integrity, leak-proof capability by filling it with argon at 
12 bar pressure. The chamber was also tested for its 
integrity by filling it with argon at 10 bar pressure and 

oheating it at 180 C from outside with heating tape.

The target chamber was filled with natural Ne gas 
(99.99%) at 10bar pressure and was properly aligned 
and fixed with the beam line. Irradiation was carried out 

with 17 MeV, 5mA proton beam for 6 days. Both the 

target chamber and the upstream SS flange were cooled 
with water (flow rate: 9 lpm).

Two days after the end of irradiation, the gas from the 
target chamber was collected in a 4 litre cylinder and 
22Na deposited in the inner wall of the irradiation 
chamber was leached out with very dilute solution of 

22NaOH. 300m Ci of Na was recovered with a 

production yield rate of 0.42mCi/mAh.

  Longitudinal cross-section of Ne Gas target chamber

Components of the 
gas target chamber

Testing of the gas target
ochamber at 180 C

Gas target chamber fitted with the beam line

for further details, please contact: Smt. Luna Barua , Smt. Sujata Saha Das , Regional Centre, BRIT, Kolkata(luna@vecc.gov.in) (ssujata@vecc.gov.in)
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Grid Type Solar Power PlantGrid Type Solar Power Plant

A Solar Power Plant of capacity 15 KW peak has 
been recently installed and commissioned on 
the roof top of VECC main building as per the 

requirements raised by the Directorate of Renewable 
Energy, Delhi to create clean environment friendly 
energy sources for Central Government Offices. It was 

thformally inaugurated by Director, VECC on 24  April, 
2015. The Grid Type Solar power plant consists  of 3 
nos. of 5KWp Solar Inverter and 60 Nos. of  Photo 
Voltaic (PV) modules. The PV modules generate 
electrical power from sun rays in the form of DC 
voltage.  Each PV module has an open circuit voltage of 
31 to 38 Volt, DC, having short circuited current  of 
8.71 A and maximum power rating of 250Wp. 10 nos. 
of such PV modules are connected in series and two 
parallel strings are connected to get 5KWp in each unit 
to feed the desired DC voltage and wattage to the 
inverter.

The Inverter works with Maximum Power Point 
Tracking (MPPT) algorithm. Each inverter input voltage 
rating is 200 to 510 V, DC and the output voltage is as 
per grid voltage, in the range of 184V to 264V AC, 
50Hz. The inverter is connected to the load which is 
having power factor of 0.8 lag to 0.8 lead. There is a 
LCD display panel which shows the power generation 
in KW, energy output in KWh, weight of CO   being 2

saved, DC voltage etc. The plant is connected with the 
VECC LAN, so that one can monitor the energy 
generation of the Solar Power plant from any computer 
inside  VECC. 

Fig. 1 The Single Line Diagram of the 15KW peak solar power plant

Dr. D.K. Srivastava, Director VECC inaugurating the
solar power plant at VECC

Temperature Below 50mK achieved at
VECC using Dilution Refrigerator
Temperature Below 50mK achieved at
VECC using Dilution Refrigerator

Dilution refrigerator is a device that can achieve 
and maintain continuous refrigeration in the 
milliKelvin temperature range with substantial 

cooling power. Major hardware of the refrigerator is 
shown in figure 1. It takes advantage of the unique low-

3 4temperature behaviour of the He- He mixtures below 
about 0.87K producing phase separation between two 

3isotopes. A lighter and rich in He called concentrate 
4solution floating on top of the He rich phase called 

dilute solution respectively. In order to maintain the 
3 4 3finite solubility of He in superfluid He, the lighter He 

atoms cross the phase boundary over to dilute solution 
below results in cooling. 

Variable Energy Cyclotron Centre (VECC) is pursuing 
several important cryogenic activities over the years, 
viz. development of superconducting magnet for 
cyclotron, superconducting magnet energy storage 
(SMES), cryogen free steering magnet, superconductive 
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RF cavities and technologies for very low temperature 
systems. Cryogenic test setup for characterizing the 
samples at varying temperatures  and magnetic field has 
been developed. A 2K system is in the process of 
development for superconducting e-linac cryo-module.

Recently, the centre has indigenously designed, 
developed and tested a dilution refrigerator for 
producing milliKelvin temperature. Initially, the project 
was aimed at developing technologies relevant to the 
dilution refrigerator and all the component were 
designed, fabricated and tested in the laboratory. In this 
context, we have developed a computer program 
SIDFO for initial design and optimization of dilution 
refrigerator as it greatly reduces the risk of serious 
design flaws. The gas circulation system and the entire 
setup are shown in figures 2 and 3 respectively. The 
Dilution refrigerator was successfully cooled-down as 
shown in figure 4 and different performance tests were 
carried out.  The base temperature obtained  was below 
50 mK in the mixing chamber. 

In India, low temperature activities are primarily 
confined within the domain of 4.2K temperature. 
However, efforts are being made to go below 4.2 K by 
evaporative cooling.

We have successfully built and tested the 
technologies relevant to dilution refrigerator at VECC. 
The infrastructure specific to very low temperature 

Mixing Chamber

Heat Exchanger (HeX)

Still

1K pot (condenser)

IVC Flange

Fig -2 : Gas circulation and handling system

for further details please contact Dr.  N.K. Das, Head, Helium Technology and Low Temperature Section, APG, (nkdas@vecc.gov.in)

Fig -3 : Dilution Refrigerator set-up

Fig -4 : Cooling down of Dilution Refrigerator

work has been developed for the purpose. Efforts  to 
achieve  still lower temperature would be on since low 
temperatures allow study of quantum phenomena such 

3as superfluid phase transition of He, quantum hall 
effect, semiconductor-based nano-materials, low 
temperature detectors, superconducting tunnel 
junctions, low temperature nuclear orientation and 
NMR experiments  and so on.
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Solid State RF Amplifier for the RF System of 
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Variable Energy Cyclotron Centre has two 
cyclotrons namely K130 room temperature 
cyclotron and K500 Superconducting 
Cyclotron. These two cyclotrons require high 

power RF system to develop high voltage at the 
accelerating cavities/gaps inside cyclotron. The tetrode 
tube based final stages of high power RF systems are 
driven by solid-state driver amplifiers to feed power to 
the resonant RF cavities of cyclotrons. The VEC RF 
systems require four wideband (5 to 30 MHz) 1 KW RF 
driver amplifiers units (one for K130 cyclotron and 
three for K500 cyclotron). Two such units consisting of 
indigenously developed broadband 1KW RF amplifier 
are now running round-the-clock successfully with 
K500 cyclotron. 

The solid-state amplifiers offer advantages like 
extreme modularity, high reliability, graceful 
degradation, no high voltage requirement, no high 
frequency limitation (up to 1 GHz) and compact size 
when compared with its predecessors like triode or 
tetrode tubes. Even though commercial wideband RF 
amplifiers in HF range are available, the amplifiers 
developed in-house give complete control over the 
design, manufacturing and maintenance. The design of 
these LDMOS transistor based solid state amplifiers 
(scheme shown in Figure 1) are greatly cost optimized 
when compared with tetrode tubes or commercials 
transmitters in HF range. 

The technique to build high power RF amplifiers 
involve development of 250 Watt basic amplifier 
modules and adding four such modules using RF power 
combiners to make 1KW power amplifier  which is 
required in RF system. RF power combiners not only 
add the power of four driver modules but also provide 
isolation between individual amplifier modules in case 

of unequal amplifier module gain and asymmetric 
module failures keeping the impedance at 50ohm at 
every RF port. 

The final 1kW amplifier is equipped with a in-house 
developed dual directional coupler (DDC) for 
measuring forward power and reflected power. The 
coupling factor of DDC is ~40 (±1) dB in the operating 

Fig 1: Solid state RF amplifier functional block diagram 

Fig 2: (a) Dual Directional coupler (b) Air cooled Heat Sink 
(c) Dual Solid state RF amplifier module (d) RF power combiner 

Fig 3. Output spectrum in spectrum analyzer 

frequency range (5 to 30 MHz) with a minimum of 15 
dB directivity at the highest frequency. It is observed 
that to have a better directivity (>25dB) coupling has to 
be made lower.

Fig 4: Output waveform of final amplifier 



Fig 5. In-house Solid State RF amplifiers 
installed at SCC RF Control room 

As it is necessary to operate RF diode detectors in 
linear power to voltage conversion zone to measure RF 
power accurately, the DDC with 40 dB coupling is 
chosen to ensure linearity. The push pull type of 
configuration in amplifiers results to less second 
harmonic distortion even though the third harmonic is 
more as shown in Figure 3. The harmonic distortion of 
the output wave (as shown in Figure 4 ) is measured and 
it is found to be within the permissible limit. 

Unlike a single fixed frequency RF amplifier, the 
wideband RF amplifiers (Figure 5) have more 
complexities in the design. Further improvement in 
design of RF amplifier modules are being carried out to 
achieve better gain flatness, linearity and increase 
power. The current version of these amplifiers is 
mounted on air cooled heat sink which limits the 
performance due to higher thermal resistance 
increasing the LDMOS junction temperature. Design of 
efficient light weight cooling systems are being carried 
out and tested to reduce the junction temperature by 

o 6another 10 C to increase device life significantly (~10  
hours). The experience gained in the development and 
successful deployment of these amplifiers will be useful 
for the development of amplifiers for other accelerator 
applications in different frequency range.

for further details please contact Shri Aditya Mandal , 
Shri Surajit Ghosh , Shri J.S. Prasad , RF Division/ATG

(aditya@vecc.gov.in)
(surajitg@vecc.gov.in) (jsp@vecc.gov.in)

Design and Development of a 3 Axis Magnetic 
Field Measurement Facility using Hall Probe
Design and Development of a 3 Axis Magnetic 
Field Measurement Facility using Hall Probe

A 3 axis drive system has been designed and 
developed to move a magnetic hall probe in a 
precise manner with accurate positioning  in 

3D space and measure the magnetic field (Fig. 1).  The 
drive of each axis has linear guide and zero backlash 
ball screw combination to achieve accurate movement 
of the hall probe with positional repeatability of ± 0.2 
micron / 50 mm. The drive system is mounted on a 
granite surface having flatness tolerance of 9.5 micron 
and flatness deviation of less than 3.5 micron over an 
area of 250 mm x 250 mm. It will have the capacity to 
measure magnetic field in a volume of 1500 mm X 1300 
mm X 150 mm for a single setting. The positional 
accuracy of hall probe in 3D is better than 0.2 mm for 
the whole volume. This facility can be used for accurate 

magnetic field mapping of big dipole magnets, 
solenoids, etc.

The control hardware of the mapper system 
comprises of stepper motors, motor controller and 

Fig 1. 3 Axis magnetic field measurement machine
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driver cards for X, Y and Z movements, optical 
encoders, encoder read-out cards and a hall sensor 
based magnetometer. 

The stepper motors are bipolar type with high 
current capacity with holding torque of 70 Kg-cm. 
Different gear-ratios are used in each direction as per 
torque requirement. These motors are driven by in-
house developed microcontroller based card (Fig.2) 
having PWM based current control. The controller is 
coupled with high current H-bridge driver. These 
modules are capable of driving unipolar, bipolar and 
hybrid motors in full step and half step configuration. It 
accepts 24 bit data for steps for remote operation. 
Switches on the front panels are provided for local 
operation. 

Fig 2. High current stepper motor driver

Fig 3. Lab VIEW based GUI for Magnetic Field mapping

The optical encoders are of linear, incremental type 
having a glass scale of length 1340 mm, 1540 mm and 
40 mm for X, Y and Z directions respectively. The 
resolution of encoder is 5 microns in 4X mode of 
operation. These encoders are interfaced with in-house 
developed microcontroller based encoder read-out 
system. Any cumulative error in the position 
measurement is self-corrected by these modules using 
index pulses, recurring after a definite length. An LCD 
displays the absolute position of the probe with 

reference to predefined zero using position of limit 
switches and index pulse. All these modules 
communicate with a Lab VIEW based GUI through a 
serial device server.

A Hall sensor based magnetometer with four ranges 
(0.1 - 3T), precision of 100µT (1Gauss), and an accuracy 
of ±1% is used for field measurement. Its small size 
enables 3-axis field measurements in small gaps of 
magnets too. A microscopic 3-axis active volume 
provides accurate measurements even in strong 
gradients. The spinning-current techniques used in the 
sensor minimize offset as well as the Planar Hall Effect. 

A Lab VIEW based GUI (Fig. 3) using touch-screen 
control has been developed in-house. Lab VIEW is 
chosen for its Rich GUI features (like Knobs, 2D and 3D 
graphs etc), easy interfacing with Magnetometer 
(THM1176 by Metrolab) and compatibility with 
Windows-8 OS. The 3D scanning with specified step-
sizes is performed by availing inputs from 'origin', 
'destination' and 'step-size' controls of the GUI. These 
controls are associated with respective knob and slider 
controls to facilitate the ease of user input from touch-
screen. The GUI displays the current position of the 
magnetometer and its magnetic field. The field value 
along with the corresponding position is also saved in a 
file during scanning. Online graph (time vs field and 
position vs field) may also be viewed during the 
scanning process. The on-line plot of field distribution 
facilitates the user to detect any anomaly during the 
measurement. The application also provides several 
features of hardware configuration (e.g. speed, 
direction and encoder readout).

Inauguration of 3 axis magnetic field measurement facility using 
Hall probe by Director VECC on April 06, 2015

for further details please contact Shri Gautam Pal , Head, MEG.(gautam@vecc.gov.in)



Recent Developments in the Computer DivisionRecent Developments in the Computer Division

T
he Network Monitoring System (NMS) has 
been developed in JAVA language for 
monitoring the Network Devices. NMS has a 

Graphical User Interface which shows all the network 
devices and display their connectivity with each other 
using SNMP query. At regular interval it checks the 
reachability of the devices. The NMS is also integrated 
with Packetfence. So it is able to show the connectivity 
of the end devices( user devices) with network devices. 

Gangotri

Gangotri is a remote operating system installation 
service commissioned by Computer Division on 
Sunday, February 08, 2015. This system enables users 
of VECC to install different flavours of Linux and 
Windows on their workstations and laptops via VECC's 
Local Area Network. Gangotri combines the 
technologies such as PXE and network boot etc. to 
eliminate the use of removable storage media such as 
DVD, CD, Pen Drive etc for unattended installation of 
operating system.

Annapurna

Annapurna is storage cloud facility developed by 
Computer Division via open-source softwares such as 
ownCloud and distributed file system GlusterFS. This 
cloud provides the following functionalities: 

1. File Storage.  2. Version Control of Files. 3. F i l e  
Sharing. 4. Synching of data via Desktop/Mobile 
Client. (like Dropbox, Google Drive, Sky Drive etc. 
) 5. Built-in Text Editors, Document Viewers, Image 
Viewers etc. 6. Calender Service. 7. Contacts. 
8. Recovery of accidental file deletion.

The facility can be accessed via 
from within VECC's 

Local Area Network. 
https://annapurna.vecc.gov.in 

Meghraj

Meghraj is a private cloud computing facility 
commissioned by Computer Division to use it as 
Infrastructure-as-a-Service (IaaS). The computing cloud 
focuses on comprehensive management of 
virtualization infrastructure. With the help of 
virtualization technologies the existing IT infrastructure 
(servers and storage) is pooled among different 
virtualized resources. Meghraj enables System 
Administrators to make use this virtualized resources to 
host different applications and services via web 
interfaces. Centralized management, higher utilization 
of existing resources, heterogeneous execution 
environments etc.  are some of the advantages of this 
service.

Development of Fully Automated Library Management 
System using Open Source Software – KOHA

In VECC Library, LIBSYS is used as the Integrated 
Library Management Software (ILMS).  As LIBSYS is 
proprietary software, there are several disadvantages 
associated with it. A fully automated Library 
Management System has been developed using free 
open source software, KOHA by Computer Division, 
VECC. Installation, configuration, customisation and 
data migration of the software have been done. As the 
automation is done by RFID based system, middleware 
software has also been developed to integrate KOHA 
with RFID. System will be deployed soon.

Development of VECC Online Recruitment Portal

Computer Division, VECC has developed online 
recruitment portal through which an applicant can 
apply online, download admit card and get latest 
information about advertisements. On the other hand 
scrutiny/screening of application forms can be done in 
very short time and efficiently. The application software 
has been audited by STQC and will be deployed in NIC 
cloud soon.

Development of Key Management System in Collaboration 
with WML, Kolkata

A prototype of RFID based Key Management System 
has been developed by Computer Division, VECC 
considering all the fail safe situations. The system has 
been reengineered, upgraded, supplied and installed to 
VECC by WML. Testing of all the units has been carried 
out thoroughly by all the team members of Key 
Management System of Computer Division, VECC. 
Using this system a user will be able to issue/return 
his/her authorised key/s from/to the system. All the 
systems will be deployed in various locations of VECC 
soon.

Packetfence Network Monitoring System

Fig .1



Building and Testing Real-size Muon Chamber 
Prototype for CBM Experiment at FAIR
Building and Testing Real-size Muon Chamber 
Prototype for CBM Experiment at FAIR

Fig 2: Left: The real size detector under test at COSY@Julich. 
Right: The pulse height spectra from this detector 

for 2.3 GeV/c proton beam.   

The EHEP&A group is involved in developing a 

Gas Electron Multiplier(GEM) based muon 

detector for the CBM experiment at FAIR. The 

first two of the total 6 stations of Muon Chamber 

(MUCH) would consist of large-size trapezoidal shaped 

GEM detectors arranged azimuthally in form of sectors, 

with each sector having outer annulus radii varying 
st ndfrom 80 cms to 1.2 m corresponding to 1  and 2  

stations downstream respectively. A real size prototype 

has been built and tested in November-December 

2014. The 8 layer readout PCB of the chamber 

consisting of pads arranged in a projective geometry 

was designed at VECC and fabricated indigenously. 

Large size single-mask trapezoidal shaped GEMs foils 

as per actual MUCH sector layout was designed at 

VECC and assembled at CERN. Arranged in a triple 

GEM configuration, each of these foils had 24 high 

voltage segmentations on its top surface. The foils were 

stretched using the newly developed “ns2” technique 

which is a glue-less approach of stretching and framing 

GEMs. The detector was successfully tested with Xrays 

at CERN and with 2.3 GeV/c proton beams at COSY 

accelerator facility in Juelich, Germany.

FAIR Committee Approves TDR on 
CBM  MUCH System
FAIR Committee Approves TDR on 
CBM  MUCH System

VECC is a major player in the CBM experiment at 
FAIR. VECC is leading a collaboration with 
several Indian and Russian universities and 

institutes for building the muon detector system at 
CBM. Recently, the technical design report (TDR) of the 
CBM muon system submitted by this collaboration 
group has been approved by the FAIR Expert 
Committee of Experiments (ECE). The TDR consists of 
R&D, simulation, design work and project planning. 
Highlights of the activities include the development of a 

large size (1m x 0.5m) sector-
shaped GEM chamber.

Details of these activities 
have been discussed in the 
meetings of the Indian 
collaborating institutes, held 

that VECC, on 13  August 2014, 
thand 5  February 2015. A large 

number of students gave 
presentations on their works. 
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Fig 1: Photograph of the real size GEM foil (left) and of 
the trapezoidal shaped detector prototype(right). 



National Safety Week 
Celebration-2015
National Safety Week 
Celebration-2015

V
thECC celebrated 44  National Safety Week  from 

nd th2  March 2015 to 4  March, 2015. This year's 
theme was  “Cons t ruc t ion  Sa fe ty  & 

Occupational Health”. To improve the Safety 
awareness among VECC employee and to promote 
Safety culture, various competitions like Safety Quiz, 
Slogan, Safety Poster, Essay competition on 
“Construction Safety & Occupational Health” were 
conducted throughout the week in which both VECC 
employees and contractors' employees engaged in 
VECC had taken part. Best House Keeping group award 
was bagged by Analytical Chemistry Division and 
VECC Canteen. A film show on Industrial safety was 
screened and Safety PPEs displayed for demonstration 
to all employees. On this occasion, training on 
Industrial Safety was imparted to about 63 contractors' 
workers in this centre, highlighting safety measures to 
be adopted at worksite. A two day training programme 
for the departmental employees was also conducted. 

Shri G. Gouthaman, Chairman, BARC Safety Council, 
ndgraced the Inaugural Session  on 2  March, 2015 as 

Chief Guest and Dr. D.K.Srivastava, Director, VECC 
presided over the function. 

The inaugural session began with welcome address by 
Shri Subimal Saha, Chairman VECC Safety Committee 
at Ajay Divatia Lecture Hall, followed by addresses of 
Dr. D K Srivastava and Shri G. Gouthaman. About 115 
participants from different sections of VECC, 

contractors and 
invited delegates 
were present on 
that session. Safety 
Flag was hoisted 
by Director, VECC, 
followed by Safety 
pledges in Hindi, 
English & Bengali 
were taken by all 
participants on this 
occasion. 

The  technical 
session consisted 
of lectures on the   
theme“Construc
tion  Safety  & 
O c c u p a t i o n a l  
Health” by Shri M 
K Pathak, AERB, 

Shri B K Das, Industrial Safety Officer, VECC, Dr. Tapas 
Bandyopadhyay, Head, Health Physics Unit, VECC, 
Shri P. Jenamani, Electrical Section,VECC and 
Dr. Snehadrit Mukherjee, Fortis Hospital, Kolkata, 
Dr. Amitava Bose and Dr. Bimalendu Das of St. Johns 
Ambulance, Kolkata.    

A training programme on “Workers by workers” was 

organized like the previous years, the training was 

given to the scientific assistants, technicians and 

contractor's workers by the experienced scientific 

assistants of VECC. The training program consisted of 

different lectures on Electrical, Mechanical, Radiation, 

Construction Safety etc. FIRST AID training including 

CPR was imparted to all participants by an expert from 

St John's Ambulance, Kolkata.  

-

Inaugural session of National Safety Week Celebration 2015
On dias from R to L, Dr. D. K. Srivastava, Sh. G. Gouthaman and 

Sh. Subimal Saha.

“Hoisting of Safety Flag” 
infront of Fire & Safety Wing by 

Dr. D K Srivastava, Director, VECC

Display of PPE



National Science Day Celebration at VECC National Science Day Celebration at VECC 

Srivastava, Director VECC who delivered a lecture 
titled “You have descended from stars – Join basic 
research to discover more”. A few short documentaries 
on various DAE activities were screened after the 
director's talk, followed by two interesting lectures by 
Dr. Jane Alam on “Baby Universe in Lab” and by Dr. M. 
K. Das on “Application of Radioisotopes and Radiation 
in Health Care”. Lunch was served to all the participants 
followed by the post lunch lecture delivered by Dr. V. S. 
Pandit on “Accelerators”. 

Apart from the various public lectures and technical 
sessions, the main attraction of the day was the debate 
on the topic “Nuclear Energy is the energy of future”.  
Students participated in the debate and a panel of 
judges, comprising of senior scientists of VECC, Dr. D 
Sarkar, Dr. V S Pandit and Dr. P Mukherjee, declared 
the best three prizes of the debate and seven 
consolation prizes. The last session of the programme 
was perhaps the most intriguing where student got the 
opportunity to ask questions related to science to the 
panel of eminent scientists from VECC and interact 
freely with them. Overall, the program was very much 
successful and there was overwhelming response from 
all the participating students. 

Every year the national science day is celebrated 
at VECC to create enthusiasm and popularize 
science & technology and to inculcate scientific 

temper among the students. This year, as a part of the 
celebration of the diamond jubilee year of the 
Department of Atomic Energy (DAE), the national 

thscience day 2015 was celebrated in VECC on 28  
February, 2015 with tremendous enthusiasm and 
intensity. The main objective of the celebration was to 
focus important activities of DAE in last sixty years as 
well as the main activities of this centre. The main 
theme of National Science Day celebration for current 
year was “Atoms in the service of nation”.  

A whole day outreach programme was arranged at 
the Meghnad Saha Auditorium, VECC SINP campus by 
the Public Awareness Cell (PAC), VECC. The program 
included scientific talks, video show and debate 
contests. About 400 students including students from 
Class IX to XII science stream and first and second year 
science honours undergraduates and teachers from 
various educational institutions, mainly in and around 
Kolkata, participated and made it a grand success. 
Students from few district schools and colleges also 
showed overwhelming response towards participating 
in the event. The students were welcomed by Dr. D K 
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Conference on “Frontiers in Gamma Ray 
Spectroscopy, 2015 (FIG-15)”: Sponsored by 
Board of Research in Nuclear Sciences, 
Department of Atomic Energy, Govt. of India

Conference on “Frontiers in Gamma Ray 
Spectroscopy, 2015 (FIG-15)”: Sponsored by 
Board of Research in Nuclear Sciences, 
Department of Atomic Energy, Govt. of India
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On the occasion of the Diamond Jubilee Year of 
Department of Atomic Energy, a conference 
on “Frontiers in Gamma-Ray Spectroscopy – 

2015 (FIG-15)” was held at the Variable Energy 
Cyclotron Centre, Kolkata, India, during February 18-
20, 2015. This is the third in the series of conferences on 
“Frontiers in Gamma Ray Spectroscopy”.

The focus and objective of this conference was on 
the recent experimental and theoretical advances in the 
field of nuclear structure studies using gamma-ray 
spectroscopy with emphasis on the related 
developments in the field of detectors and associated 
pulse processing / data acquisition. The conference 
provided an excellent forum to exchange valuable 
experiences, new ideas and recent developments 
among the nuclear structure community, particularly 
for the young researchers and students actively 
involved with the Indian National Gamma Array 
(INGA).  Around 150 participants participated in this 
conference. The sessions consisted of invited talks by 
speakers from International and National institutes and 
Universities and selected contributions from PhD 
students and young postdoctoral fellows/ faculty 
members. There were around 27 invited talks, 8 
contributory talks and 25 poster contributions. The 
physics topics which were discussed are nuclei under 
extreme conditions, exotic nuclear shapes & new 
excitation modes, phase transitions in nuclear structure, 
advances in nuclear structure theory and advanced 
techniques in gamma ray spectroscopy. 

The conference was inaugurated by Dr. D.K. 
Srivastava, Director, VECC, who welcomed the 
participants and presented a brief review of the major 
accelerators and perspectives of the centre. Dr. S.R. 
Banerjee, Chairman, organizing committee, explained 
the theme of the conference and presented the 
experimental nuclear physics activities of VECC. The 
inaugural session ended with vote of thanks presented 
by Dr. Sarmishtha Bhattacharyya, Convener, of the 
conference. 

The first session of the conference started with a talk 
by Prof. Bo. Cederwall of KTH, Sweden, on the very 
interesting topic of neutron-proton correlation 

100phenomena in N»Z nuclei around Sn. The physics 

outcome from the three major campaigns of Indian 
National Gamma Array (INGA) at TIFR, Mumbai, 
VECC, Kolkata and IUAC, New Delhi has been covered 
by Dr. R. Palit, Dr. G. Mukherjee, Dr. S. Muralithar and 
Dr. R.P. Singh. In all the experimental campaigns of 
INGA, the subject of nuclear chirality,  magnetic and 
antimagnetic rotation have been extensively studied 
and Prof. S. Chattopadhyay of SINP, Kolkata discussed 
the related results in his talk. In many of the experiments 
using INGA facility, the lifetime measurements have 
been an important part. The application of two 
important techniques of lifetime measurements, viz., 
Doppler Shift Attenuation Method (DSAM) and Recoil 
Distance Method (RDM) have been covered in the talks 
delivered by Dr. R. Raut of UGC-DAE-CSR, Kolkata and 
Dr. S. Chamoli of Delhi University respectively. Dr. T, 
Bhattacharjee of VECC, Kolkata has covered the nuclear 
structure studies that are being carried out at VECC, 
Kolkata using light ion beams. Prof. A.K. Singh of IIT, 
Roorkee covered the topic of collective bands in mass 
125 region and related experiments that have been 
carried out using INGA facility. Dr. A. Chakraborty of 
Visva Bharati University talked about the possibilities 
and interesting physics cases of nuclear structure 
studies with fast neutrons. 

The spectroscopic studies on heavy nuclei and 
related physics issues are one of the major thrust areas 
of research at various national and international 
laboratories and one session was devoted to discuss 
about the related physics results. Prof. P. Chowdhury of 
UMass, Lowell, USA, Dr. C. Theisen of SPhN, Saclay, 
France, Dr. S. Tandel of CBS, Mumbai and Dr. S. 
Mukhopadhyay of BARC, Mumbai gave an extensive 
overview about the study of prompt spectroscopy, 
shape transitions, octupole collectivity of heavy nuclei. 
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Germany gave an overview of studies on nuclear 
isomeric states at various campaigns of RISING array at 
GSI, Germany. Dr. A. Lemasson of GANIL, France 
showed very interesting results of some of the very 
exotic neutron rich nuclei in rare-earth region from in-
beam fission-fragment spectroscopy using EXOGAM 
segmented Clover HPGe detector array and VAMOS 
magnetic spectrometer. He has also reported the test 
results from current campaign of AGATA gamma 
tracking array at GANIL, France. Prof. Gilles de France 
from GANIL, France also showed the results of 
spectroscopy of neutron-rich nuclei obtained from the 
EXILL campaign at ILL, Grenoble, France.

As one of the aim of this conference was to 
encourage young researchers in this field, there were 
contributory oral presentations by young postdoctoral 
fellows and faculties from various institutions and 
universities, who presented their research results to this 
international forum. Apart from the above talks on the 
subject of gamma-ray spectroscopy, an evening lecture 
was delivered by Prof. Amit Roy, Raja Ramanna Fellow, 
VECC, on a very enlightening topic of “Resonances in 
Nature”.

To sum up, the conference was very successful in 
motivating the community of nuclear structure studies 
to continue in this exciting field and plan for future state 
of art detector facilities. The conference was also very 
beneficial to students working in the field of gamma 
spectroscopy.

Nuclear structure information can also be extracted 
by various other methods other than conventional 
gamma-ray spectroscopy. There were few such 
interesting talks delivered at FIG-15 conference. Prof. T. 
Kibedi of ANU, Australia talked about the structure of 
famous Hoyle state via conversion electron 
spectroscopy. Prof. G. Lotay showed in his talk that how 
the nuclear astrophysics is connected with 
spectroscopic studies and the most effective use of 
charged particle detectors in conjunction with a gamma 
detector array for such studies. Dr. D. Pandit of VECC 
showed the important results about the variation of 
GDR width at low temperature from the experiments 
carried out at VECC using indigenously made large 
BaF2 detector array and Dr. P. Arumugam of IIT, 
Roorkee talked about the phase transitions in warm and 
rotating nuclei. 

The recent theoretical advancements in nuclear 
structure physics have been very nicely elaborated in 
the talks about state of art calculations of density 
functional theory by Prof. N. Schunk from LLNL, USA, 
interpretation of Chiral and Wobbling motion in atomic 
nuclei by Prof. J. Sheikh of University of Kashmir, large 
scale shell model calculations by Prof. M. Saha Sarkar of 
SINP, Kolkata.  

The nuclear structure studies at various international 
facilities using gamma spectroscopy have been 
outlined in the talks, delivered by persons from 
respective laboratories. Prof. H.J. Wollersheim of GSI, 
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As a part of the Diamond Jubilee Celebration 
Program of the Department of Atomic Energy 
(DAE) and in order to outreach and spread 

awareness among the general public, DAE and VECC, 
thKolkata participated jointly in the 39  International 

Kolkata Book Fair. This initiative was taken to showcase 
various activities of the department and to interact with 
common people to explain how DAE is serving for the 
progress of our nation. A huge number of visitors 
including students, faculty members, researchers, 
entrepreneurs, academicians and policy makers visited 
the DAE pavilion during the thirteen day period making 
this event a very successful one.  A press meet was also 
arranged to communicate about the vision and mission 
of DAE. Dr. D. K. Srivastava, Director VECC, Dr. S. K. 
Malhotra, Head Public Awareness Division, DAE, 
Dr. Alok Chakraborti, Associate Director (Accelerators) 
VECC, Sri Subimal Saha, Project Director Medical 
Cyclotron Project VECC and Dr. Jane Alam, Convener, 

Public Awareness Cell & Head, Theoretical High 
Energy Physics VECC, Dean Academic, Physical 
Sciences HBNI represented DAE in the Press meet. 
Several officers and staff members from DAE and VECC 
participated in this event and carried out 
demonstrations regarding the achievements, strength 
and future vision of the department at the well 
decorated and informative DAE/VECC pavilion. 

VECC Organizes Seminars on Career 
Opportunities in DAE
VECC Organizes Seminars on Career 
Opportunities in DAE

VECC organized seminars titled “Career 
Opportunities in the Department of Atomic 
Energy” to popularize the OCES/DGFS scheme 

among the final year engineering students studying in 
the colleges of Bihar, Odisha and West Bengal. 
Advertisements were put up in the several dailies in 
Kolkata to give wide publicity to the seminars 
organized at VECC. Computer Division, VECC 
developed an online registration portal to allow 
participants to choose the session they wanted to attend 
according to their convenience.

Active participation from students of various 
engineering institutes was observed during the different 
sessions. Each lecture was followed by an interactive 
session between the speaker and the students. The 

particulars of the seminars held at different venues are 
shown in Table 1. The seminars saw a cumulative 
attendance of over 500 students.

Table 1: Summary of seminars at various venues
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1 2

3 54

1. Session in progress at 
the Jalpaiguri 
Government 
Engineering College 
on 30.01.15; 

2. Seminar in progress at 
the National Institute 
of Patna on 04.02.15; 

3. Discussion with 
students at the Kalinga 
Institute of Industrial 
Technology on 
31.01.15; 

4. Director, VECC 
addressing the 
students; 

5. Prior to the opening 
session at VECC on 
16.01.15.

VECC Hosts the International Conference on 
Physics and Astrophysics of Quark Gluon Plasma 
VECC Hosts the International Conference on 
Physics and Astrophysics of Quark Gluon Plasma 

T
thhe 7  International Conference on Physics and Astrophysics of Quark Gluon Plasma (ICPAQGP - 2015) was 

held at the Meghnad Saha auditorium, in the VECC-SINP campus, during 2-6 February 2015. The 
conference attracted 300 participants, including about 70 from abroad. The most notable feature of the 

Conference was the participation and presentations from a large number of vibrant Ph.D. scholars and young 
stresearchers. A student day was organized on 1  February. The distinguished speakers of the student day covered a 

broad spectrum of QGP physics, starting from the early Universe Big Bang model to the present experimental 
signatures and future facilities. The inaugural function included remarks by some of the distinguished scientists 
regarding the present understandings of this field and future. The scientific program consisted of 45 invited plenary 
talks, 65 contributed talks in parallel sessions, and a poster session where 60 posters were displayed and discussed. 

thA Fest Colloquium was held on 5  February to honour the contributions of Prof. Bikash Sinha to this field. The 
Conference concluded with final remarks by Prof. Dinesh Kumar Srivastava, followed by an outreach program 
where prof. Rolf Heuer in his usual mesmerizing manner presented the activities of LHC at CERN and motivated the 
young learners from local colleges and high schools. 

The Conference, sponsored by the Board of Research in Nuclear Science (BRNS), Department of Atomic Energy, 
was hosted by VECC with financial and other supports from Center for Advanced Research and Education (CARE), 
Saha Institute of Nuclear Physics, Bose Institute, and Dell India. 
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VECC Participates with DAE at the 
102  Indian Science Congress, 2015nd
VECC Participates with DAE at the 

nd102  Indian Science Congress, 2015

VECC has joined the "Pride of India" (POI) Expo, 
ndat the 102   Science Congress, held at the 

University of Mumbai, Kalina Campus, Mumbai 
from January 03 – 07, 2015 with the focal theme, 
"Science & Technology for Human Development", 
which was inaugurated by Shri Narendra Damodardas 
Modi, the Hon'ble Prime Minister of India. The "Pride 
of India" (POI) Expo. Was one of the major attractions of 

the Science Congress and has emerged as a platform for 
networking, exchange of ideas & collaborations 
amongst researchers, entrepreneurs, innovators, 
academicians and policy makers. VECC has put up an 
independent stall along with other DAE organizations 
like BARC, IGCAR, RRCAT, NPCIL etc. in order to 
execute public outreach and awareness about the 
various scientific and societal activities of this centre. 



Highlights of the Conference CTMat 2014Highlights of the Conference CTMat 2014

Three officers of this centre Shri Suman Guha, Shri 
Pratap Roy and Shri Surajit Saha participated in this 
event and carried out demonstration at the VECC 
pavilion about the achievements, strength and future 
vision of the centre. More than one lakh visitors 
attended the Pride of India Expo during the five day 
period making this event a very successful one. This 
year the pavilion of DAE has been conferred the 'Most 
Interactive Pavilion Award'. 

A conference on “Current Trends in Advanced 
Materials” (CTMat 2014) was organized in VECC 
during November 19-21, 2014 sponsored by 

DAE-BRNS, which covers a wide range of topics of current 
interests like nanomaterials, multifunctional materials, 
surface and interfaces, irradiation induced modification 
and radiation damage studies, paving a pathway for 
effective interaction amongst the scientists and 
researchers in the country. 

The conference provided an excellent forum to 
exchange valuable experiences, new ideas and recent 
developments among the materials scientists, particularly 
for the young researchers and students actively involved 
with nanomaterials, multifunctional materials and 
radiation damage studies.  Around 100 participants 
participated in the conference. The sessions consisted of 
invited talks by eminent speakers from various National 
institutes and Universities and oral contributions by 
students and young postdoctoral fellows/ faculty 
members. There were 25 invited talks, 5 oral and 62 poster 
presentations on the mentioned topics. 

The conference was inaugurated by Dr. S. 
Bhattacharya, former Head, Physics Group who 
welcomed the participants and presented theme of the 
conference with a brief review of the major perspectives of 
the centre. Dr. S. K. Bandyopadhyay, Convener, 
organizing committee, presented the materials science 
activities at VECC. The key note address was delivered by 
Prof. M. K. Mitra from Jadavpur University covering 
various dimension of material science research. The 
inaugural session ended with vote of thanks presented by 
Dr. Mishreyee Bhattacharya, Secretary, of the conference. 

The first session of the conference started with a 
plenary talk by Dr. A. K. Raychaudhuri of S. N. Bose 
National Centre for Basic Sciences.  There were 
interesting talks by renowned scientists from various 
institutes throughout the country like, Bhabha Atomic 
Research Centre, Indira Gandhi Centre for Atomic 
Reasearch, Saha Institute of Nuclear Physics, Indian 
Association for Cultivation of Science, Inter University 
Accelerator Centre and UGC-DAE Consortium for 
Scientific Research. Dr. D. Kanjilal presented an overview 
on controlled modifications of materials using energetic 
ion beams.  Eminent speakers like Dr. G. K. Dey, Dr. M. 
Vijaylakshmi and Dr. B.K. Panigrahi showed interesting 
results on radiation damage studies of nuclear structural 
materials- a thrust area of research in the Dept. of Atomic 
Energy. Dr. G. P. Das highlighted the expectation and 
challenges on the emerging branch of condensed matter 
physics covering multifunctional quantum structure using 
density functional approach. Dr. B.N. Dev addressed the 
growth of materials on surfaces of single crystals and 
presented results on novel structures on surfaces in the 
dimensional crossover regimes. Exciting talks were 
delivered by Dr.  P. Mukherjee, Dr.  M. Bhattacharya, Dr. 
Pintu Sen and Dr. P. Karmakar on the topics of radiation 
damage and nanostructured materials. Apart from the 
above talks, an evening lecture was delivered by Prof. 
Amit Roy, Raja Ramanna Felow, VECC, on a very 
enlightening topic of “Doing Great Research” .

To sum up, the conference was very successful in 
motivating the community of material science and was 
also very beneficial to students working in this exciting 
field.
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thIWAD and 14  RD51 Collaboration MeetingthIWAD and 14  RD51 Collaboration Meeting

Foundation Stone of Heerak Jayanti 
Atithi Griha (Diamond Jubilee Guest House) 
laid at VECC's Rajarhat Campus

Foundation Stone of Heerak Jayanti 
Atithi Griha (Diamond Jubilee Guest House) 
laid at VECC's Rajarhat Campus

The foundation stone for the new guest house-
cum-hostel building at VECC's Rajarhat 
campus was laid by Shri Sekhar Basu, Director, 

stBhabha Atomic Research Centre (BARC) on April 21 , 
2015. Named as 

 to mark the diamond jubilee of the 
Department of Atomic Energy (DAE) – that was set up 

rdon 3  August 1954, this guest house-cum-hostel will 
accommodate visitors to the centre as well as students. 
Tree plantations were also done at Rajarhat campus 
during the occasion by Shri Sekhar Basu, Dr. D. K. 
Srivastava, Director VECC, Shri N.S. Gabhane, Director 
DCS & EM and Shri Subimal Saha, Head Accelerator 
Technology Group, VECC.

VECC's new campus at Rajarhat will house two 

Heerak Jayanti Atithi Griha - Diamond 
Jubilee Guest House

major upcoming projects – the Advanced National 
facility for Unstable and Rare Isotope Beams (ANURIB) 
and Centre for Nuclear Theory (CNT).  Apart from being 
one of the premier nuclear science and accelerator 
technology centres of India, VECC is also one of the 
constituent institutions (CI) of Homi Bhabha National 
Institute (HBNI) Mumbai. So the guest house has been 
designed, keeping in mind the stream of visitors and 
large number of students – both research scholars and 
short-term interns, who are expected in the coming 
years at VECC. It will be a G+5 structure with separate 
guest-house and hostel blocks. General facilities such 
as reception area, outreach centre, audio-visual room, 
medical centre, crèche and canteen / dining halls will 
be on the ground floor and visitor's accommodation / 

V
thECC in collaboration with SINP hosted the International Workshop on Advanced Detectors (IWAD) and 14  

collaboration meeting of the RD51 collaboration of CERN from October 27-31, 2014. RD51 is a worldwide 
collaboration involved in development of micro-pattern gaseous detectors. Shri Sekhar Basu, Director-

BARC, Mumbai inaugurated the event. A large number of presentations were given on detectors and their 
applications in medical and other fields. 



Dr. D.K. Srivastava, Director VECC with  Sekhar Basu, Director BARC,
Shri Subimal Saha, Head, Accelerator Technology Group, VECC 

 and Shri N.S. Gabhane, Director, DCS&EM, Mumbai  on the occasion. 

Shri

Dr. Alok Chakrabarti, Associate Director (Accelerators), 
VECC explaining the plans for ANURIB project to 

Shri Sekhar Basu and Dr. D.K. Srivastava.

Foundation stone for Heerak Jayanti Atithi Griha - 
Diamond Jubilee Guest House was laid at VECC's Rajarhat 

stcampus on April 21 , 2015 by Shri Sekhar Basu, Director, BARC

Shri
planting a tree at  the Rajarhat campus.

 Sekhar Basu, Director, BARC  
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Rolf Heuer Delivers Outreach TalkRolf Heuer Delivers Outreach Talk

Prof. Rolf Heuer, Director General of CERN, Geneva, delivered a 

lecture entitled, “Breaking the wall of the hidden universe - What 

the discovery of the Higgs boson tells us about Physics, Mankind 

and the Universe”, during the outreach program organized by 
thVECC on 6  February 2015. About 500 students from around thirty 

schools and colleges attended the program. Starting from basics of particle 

physics, Prof. Heuer 

went on to discuss the 

discovery of Higgs 

Boson, and emphasized 

the benefits provided by 

fundamental research. A 

very lively question-

answer session followed 

the presentation.

hostel will be on upper floors. A total of 40 hostel 
rooms, 24 guest-rooms and 8 suites have been planned 
along with conference area and recreational facilities 

for the students.  The guest house is being designed and 
built by Directorate of Construction Services & Estate 
Management (DCS&EM), DAE, Mumbai. 



Outreach Programme aired by 
All India Radio, Cuttack
Outreach Programme aired by 
All India Radio, Cuttack
Dr. Jajati Kesari Nayak, a theoretical physicist of VEC centre was invited by the All India Radio, Cuttack to give a 
presentation on ‘Atoms in different services for the nation’ in Odia language. The talk entitled  "Deshara Pratiraksha 
O Anyanya Sebare Paramanu Bigyan", was broadcasted in Yuvavani program on 19.01.2015. The Yuvavani 
program on All India Radio was started in 1973 as a youth outreach medium broadcasting programs on education, 
skill development, employment, music and arts. It is aired on a regular basis every evening with Monday being 
dedicated to scientific topics.

AwardsAwards
DAE Group Achievement Award 

– 2013

Development of a large high 

resolution Si-strip, CsI(Tl) detector 

array for nuclear reaction studies

Col labora t ive  Research  Coord inat ion  

under BRNS & Outreach Activities for 

Human Resource Development

Dr. S Bhattacharya and his 15 member 

group of scientists and technicians received the DAE's 

Group Achievement Award 2013 for their excellent 

team work for successfully accomplishing the activity 

titled “Development of a large high resolution Si-strip, 

CsI(Tl) detector array for nuclear reaction studies.” This 

team at VECC has been working on versatile 

experimental facility development program for the 

utilization of superconducting cyclotron. They have 

successfully developed a large high resolution, highly 

granular, charges particle detector array consisting of 

24 telescopes of [Si-SSSD (DE) + Si-DSSD (E/DE) + CsI] 

covering solid angle of nearly 2ð in the centre of mass. It 

is an unique array ever made in the country, also unique 

and rare in many aspects even at international level. 

This array will be very useful in nuclear reaction studies 

and in particular to study structure of exotic nuclei 

through multi particle correlation studies.

Group Achievement award 2013 was conferred on a 

team consisting of 32 scientists/ engineers/ technical/ 

administrative personnel of BARC, IGCAR, NFC, 

VECC, BRNS for their contributions and excellent team 

work for successfully accomplishing Collaborative 

Research Coordination under BRNS & Outreach 

Activities for Human Resource Development.

Team members from VECC (Dr. Debranjan Sarkar, 

Shri Biswajit Sarkar, Shri Anirban De) were actively 

involved in the outreach programme of Human 

Resource Development Division (HRDD) of BARC that 

focussed on enhancing the quality and quantity of the 

human resource inputs to DAE. The coverage included 

institutions in thirteen states and union territories with 

more than one hundred lectures being delivered across 

the length and breadth of the country. The efforts 

resulted in an increase in the number of the applicants 

of OCES/DGFS by more than 70% during this period. 

Additionally, the campaign served as an awareness 

programme on the mandate, achievements and the 

future goals of DAE amongst young and future 

graduates of the country. The activities of VECC 

towards this accomplishment have been reported in the 

January 2014 issue of the VECC Newsletter.

Dr. Deepak Pandit has been conferred 

the Young Scientist Award for the year 

2013 for his outstanding research 

contr ibut ions  in  the f ie ld  of  

“Experimental Nuclear Physics”. Dr. 

Deepak Pandit has made a formidable 

contribution in nuclear structure 

physics study as well as in designing, fabricating, and 

installing the LAMBDA (Large Area Modular BaF2 

Detector Array) spectrometer and the gamma 

multiplicity filter. He has proficiently applied the above 

sophisticated detector arrays for studying Jacobi shape 

DAE Young Scientist Award – 2013



Poster awardsPoster awards
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transition, rare exotic shapes of compound nucleus, 

nucleus-nucleus coherent bremsstrahlung and 

evolution of the giant dipole resonance width as a 

function of temperature and angular momentum. Apart 

from the experiments, he has also made significant 

contribution towards theoretical study by pioneering 

the Critical Temperature included Fluctuation Model 

(CTFM) and modifying the phenomenological thermal 

shape fluctuation model, developing a realistic 

approach for converting the fold distribution to angular 

momentum space, calculating the yield of 

bremsstrahlung photons under the framework of 

Coulomb acceleration model and introducing a 

universal correlation between the average nuclear 

deformation and the GDR width at finite excitation.

Dr. Gopal Mukherjee has been 

conferred the Scientific and Technical 

Excellence Award for the year 2013 for 

his contributions in the field of 

experimental investigation of structure of nuclei and 

nuclear reactions. Dr. Mukherjee has been involved in 

the development of several unique experimental 

facilities at VECC for the measurement and detection of 

ã-rays, charged-particles and neutrons including a 

TAGS (Total Absorption Gamma Spectrometer) setup. 

He has played a key role in setting up of INGA (Indian 

National Gamma Array) at VECC and has performed 

several experiments with this facility using alpha and 

heavy-ion beams from VECC and other accelerators in 

India to investigate the structure of heavy nuclei. He 

also performs state-of-the-art theoretical calculations of 

nuclear shape in the framework of microscopic-

macroscopic formalism using Woods-Saxon potential. 

His works have led to the better understanding on the 

effect of highangular-momentum nuclear single-

particle states that have relevance to the stability of 

super-heavy elements and on the occurrence of novel 

nuclear symmetries of magnetic rotation and nuclear 

chirality. He has performed first successful experiment 

to study isomer decay in heavy nuclei using the Hybrid 

Recoil Analyzer (HyRA) facility at IUAC, New Delhi 

and thereby established the method for further 

experiments in this new and challenging field. He has 

been involved with the Indian nuclear data activity 

(NDPCI) since its inception and is an advisor to the 

international network of Nuclear Structure and Decay 

Data (NSDD) evaluators.

DAE Scientific and Technical 

Excellence Award - 2013

t hDAE-BRNS 12  Nat ional  
Symposium on Nuclear and 
Radiochemistry 

Best poster award was bestowed by 
Indian Association of Nuclear Chemists 
and Allied Scientists (IANCAS) to Dr. D. 
Banerjee of RCD (BARC), VECC, 

Kolkata for the paper entitled "Evolution of Texture 
during Cold Deformation of Zr-Hf Alloy" by D. 

thBanerjee et al. during the DAE-BRNS 12  National 
Symposium on Nuclear and Radiochemistry (NUCAR-

th th2015) held from 9 to 13  February, 2015 at NPCIL 
Auditorium, Mumbai, India.

The paper reports on the cold rolling of Zr-4%Hf 
alloy at three different loadings, viz., 25%, 50% and 
75%. After each loading, the microstructure of the 
sample has been investigated by X-ray Diffraction 
(XRD) and Electron Back Scattered Diffraction (EBSD) 
study. The hyperfine study of the samples has also been 
carried out by Time Differential Perturbed Angular 
Correlation (TDPAC) measurement. The XRD patterns 
indicate that Zr exists in -phase having Hexagonal Close 
Packed (HCP) structure and there occurs a strong basal 
pole texture formation with cold rolling. TDPAC study 
also reveals similar texture formation.

Soumik Bhattacharya received the 2nd 
best poster at the “Euro-School on 
Exotic Beams” held at Padova, Italy, 
during September 7-13, 2014. The 
poster, represented by Soumik, is based 

on the recent experiments carried out at the K130 
cyclotron facility at VECC using the offline decay 
spectroscopy of radio-chemically separated fission 

238fragments, produced from fission of U target, induced 
by 32 MeV alpha beams. Fission, being known as one of 
the best routes to produce neutron-rich nuclei in 
medium mass region, was utilized to produce neutron-
rich iodine isotopes along various other fission 
products. After radiochemical separation from all other 
fission products, the clean iodine samples were 
counted with a coincidence setup of four Clover HPGe 
detectors and two segmented Low Energy Photon 
Spectrometer (LEPS). Various neutron-rich Xenon 
isotopes, produced from the decay of corresponding 
iodine isotopes, were identified and decay gamma rays 
were measured in coincidence.

Euro-school on Exotic Beams, 
2014



DAE Symposium on Nuclear Physics, 2014
ndSantu Manna received the 2  best poster 

award at the DAE Symposium on Nuclear 
Physics held at Banaras Hindu University 
during 08-12 December, 2014. In the 
poster, Santu presented the results of an 
experiment that studied fragment 
emission mechanism in reactions 

12 12 13C + C (producing an alpha cluster like nucleus) and C 
12+ C(non-alpha cluster nucleus). Santu and his 

collaborators, found that the yield of the neutron rich 
9 13 12nuclei Be is (~4 times) more in reactions C+ C 

12 12compared to C+ C. Study of fragments emission 
mechanism is considered to be an important tool to 
understand entrance channel effects in reactions involving 
alpha-cluster and non alpha-cluster like nuclei.

HONOURSHONOURS
Fellow of the National 
Academy of Sciences, India

Tirhut Sahitya Samman

Outstanding Reviewer in Chemical 
Physics Letter

In October 2014, Tapan 
Kumar Nayak of EHEP&A group 
was elected as fellow of the 
National Academy of Sciences, 
India (NASI).

NASI is the first science 
academy of India, founded in 
1930 by Prof. M.N. Saha in 

Allahabad. The main objective of the Academy is to 
provide a national forum for the publication of research 
work carried out by scientists from India and abroad, and 
to create opportunities for exchange of views among 
them.

Tapan Nayak is the Spokesperson and project 
coordinator of ALICE-India collaboration. He has been 
involved in major experiments dedicated to the study of 
Quark Gluon Plasma. In the last few years, he has been 
involved in various aspects of the STAR and ALICE 
Experiments. 

Dr. Y.P. Viyogi, FNA, FNASc., 
Raja Ramanna Fellow, VECC 
has been awarded the "Tirhut 
Sahitya Samman" by Mithila 
Sanskritik Parishad, Hyderabad 
for his book "Vigyanak Batkahi" 
in Maithili. The book, published 
in Nov. 2013, is a collection of 
essays of science topics. The 
award carries a citation and Rs. 

21000 in cash. The award ceremony was 
held at Hyderabad on 28.12.2014.

Chemical Physics Letter has awarded Dr. 
Dirtha Sanyal of RIBF Group, VECC as an 

“Outstanding Reviewer” of the year 2014 for his 
contribution towards the reviewing process for the 
journal.

Shri Swagata Mandal, DGFS, research 
scholar of VECC working in the EHEP&A 
group along with his collaborators from 
Calcutta   University,  IT  Dept., 
participated in a Design Contest held at  

th th“28  International VLSI Design & 14  Embedded Systems 
thDesign Conference”, Bangalore, from 3-7  January, 2015. 

Shri Mandal and his group's design named “FPGA based 
High Speed Data Acquisition System for High Energy 
Physics Application” received an “ honorable mention” 
from the jury. In this design, they  have implemented Fault 
resilient high speed data acquisition system using Xilinx 
Kintex 7 FPGA board., which has applications in the CBM 
experiment at FAIR, Germany.

Dr. Prithwish Tribedy of EHEP&A Group, 
has been selected by the Forbes India 
group as one of the “achievers” in the 
“Just-30 Club” category for the year 2014. 
He has been awarded in recognition to 
his s ignif icant contr ibutions in 

understanding the Relativistic Heavy ion Collisions both 
theoretically and experimentally. This announcement was 
made in the special edition of the Forbes India magazine, 
published in February 2015, which highlighted works of 
select group of achievers from different fields like arts, 
science, sports etc.

Honorable mention in VLSI Design 
Conference-2015

Forbes India Achiever
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