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SUBJECT CATEGORIES  

 

 

A. Phase transitions and dynamics 

B. Soft matter including biological systems 

C. Nano-materials 

D. Experimental techniques and devices 

E. Surfaces, interfaces and thin films 

F. Computational, AI and ML methods in condensed matter physics 

G. Dielectric, ferroelectric and piezoelectric materials 

H. Transport properties and semiconductor physics 

I. Magnetism and superconductivity 

J. Energy and environmental materials 

K. 1-D, 2-D and quantum materials 

 

 

 

Award Categories 

 

• Ph. D thesis  

• Young Achiever  

• Best Poster  
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Large facilities available with Bhabha Atomic Research 

Centre for condensed matter research 
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Neutron Beam Research Facility at Dhruva 
Solid State Physics Division, Bhabha Atomic Research Centre, Mumbai 400085, India 

(Email: sspd@barc.gov.in) 

 

National Facility for Neutron Beam Research (NFNBR) has been created to cater to the 

needs of the Indian scientific community in the field of neutron beam research. Scientists 

from BARC, other DAE units, universities and national laboratories use NFNBR through 

collaborative research projects. Many of these collaborations are being supported by           

UGC-DAE Consortium for Scientific Research, Board of Research in Nuclear Sciences (BRNS) 

and other agencies. 

Neutron scattering is an essential tool for characterization of structure and dynamics in 

condensed matter and it encompasses a wide spectrum of multidisciplinary research.  

Penetrating power inside materials, simultaneous sensing capabilities of both light and heavy 

atoms, comparable wavelength (/energy) to the atomic length scale (/basic excitations) in 

materials, magnetic responsiveness etc. have made thermal neutron a unique probe for 

characterization of materials. A variety of materials including ceramics, biological, soft matter, 

nuclear, pharmaceuticals, engineering, etc. are being routinely investigated by neutrons, 

aiming to design novel materials for societal applications in the domains including 

spintronics/electronics, quantum technology, energy harvesting and storage, 

pharmaceuticals, drug delivery and cosmetics, water treatment, nuclear waste management. 

In this article a few recent research highlights based on the neutron scattering facilities in 

Dhruva is provided. 

Unlike x-ray photons with a similar wavelength, that interacts with the electron-cloud 

surrounding the nucleus, neutrons interact primarily with the nucleus. This makes neutron 

very sensitive to light atoms like hydrogen, which are difficult to detect using x-rays. Neutrons 

can also distinguish between the neighboring atoms of the periodic table like iron, cobalt, and 

nickel. Scattering and absorption cross sections of neutron vary widely among the isotopes of 

an element and thus neutron can distinguish between the isotopes. Neutrons have a magnetic 

moment, which allows them to interact with the atomic magnetic moments through               

dipole–dipole interaction. Therefore, neutrons can be used to investigate magnetic structures 

in a microscopic manner. 

Today, the neutron scattering activity in India (https://nssi.org.in/pdfs-files/NFNBR-

Brochure-2024.pdf) is mainly centered around the indigenously built Dhruva reactor (a 

medium flux, natural Uranium, heavy water moderated, heavy water-cooled reactor; 

maximum thermal power 100 MW, maximum core thermal neutron flux ∼1.8 × 1014 

neutrons/cm2/s) and it serves as the National Facility for Neutron Beam Research (NFNBR).   

NFNBR, Dhruva contains twelve beamlines: i) Triple Axis Spectrometer ii) Polarized 

Neutron Spectrometer, iii) Single Crystal Diffractometer, iv) Powder Diffractometer I,                     

v) Powder Diffractometer II, vi) Powder Diffractometer III, vii) Time of Flight Spectrometer, 

viii) High-Q Diffractometer, ix) Double Crystal Based Medium-resolution Small-Angle Neutron 

https://nssi.org.in/pdfs-files/NFNBR-Brochure-2024.pdf
https://nssi.org.in/pdfs-files/NFNBR-Brochure-2024.pdf
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Scattering (MSANS) Facility, x) Polarized Neutron Reflectometer, xi) Small Angle Neutron 

Scattering (SANS) Instrument and xii) Multipurpose Test Facility, and  

These facilities attract a strong national user base of over 200 groups from universities 

and other academic institutions. At present this is one of a kind of facility in the entire country. 

Some details of the facilities, particularly the sample requirements, and the research areas 

they cater to, are given herein. 

 

 

Fig. 1. Panoramic view of the neutron instruments at Dhruva. 

 

Fig. 2. Layout of the neutron scattering facilities at Dhruva reactor, and 

attached guide tube laboratory. 
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Fig. 3. Different facilities at Dhruva for structure and dynamics studies. 

 

The neutron scattering activities can be divided into three sub categories, namely i) 

structure in advanced functional and magnetic materials, including thin films and multilayers, 

ii) Mesoscopic structure and interaction in soft matter and nanostructured materials, and iii) 

Periodic dynamics in materials. 

i). Structure in advanced functional and magnetic materials 

Neutron scattering is an invaluable tool to provide information about the atomic-scale 

structure of materials. Neutron diffraction can be used for the investigation of crystalline, 

hybrid nanostructured materials, and to determine the static structure factor of gases, liquids 

or amorphous materials. The available facilities for carrying out Neutron diffraction are: 

Sr. 

No. 

Facility (Name and sample requirements)  Research Area 

1. Single Crystal Diffractometer  

 

Optimum sample size: 3 mm x 3 mm x 3 mm 

Study of high precision 3D 

structure of materials 

2. High Q Diffractometer 

  

Sample requirements: Powder sample 1- 2.5 cc 

(Volume) or pellet of 6-8 mm diameter and 

height 4.5 cm 

Study of short and intermediate 

range order in glasses, liquids 

and disordered crystals 

3. 

 

Powder Diffractometer I  

 

Study of magnetic 

ordering/phases in 



P a g e  | 20 

 

69th DAE Solid State Physics Symposium 

  

Sample requirements: Powder sample (2-5 g) 

or pellet of 10 mm diameter and height 6 cm 

polycrystalline magnetic 

materials 

 

4. 

Powder Diffractometer II 

 

Sample requirements: Powder sample 1- 2.5 cc 

(Volume) or pellet of 6-8 mm diameter and 

height 4.5 cm 

Delineation of chemical and 

magnetic structure phase 

diagrams of poly-crystalline 

materials 

5. Powder Diffractometer-III 

 

Sample requirements: Powder sample 1- 2.5 cc 

(Volume) Beam size: 15x25 mm2  

Chemical and magnetic structure 

phase diagrams of poly-

crystalline materials 

6. Polarized Neutron Spectrometer  

 

Sample requirements: Powder sample (2 g) or 

pellet of 5-6 mm diameter and height 15 mm

  

Study of  

1.Size/magnetization of magnetic 

domains or clusters at 

mesoscopic length scales 

2. Magnetic correlations 

 

ii). Mesoscopic structure and interaction in soft matter and nanostructured materials 

Soft matter and nanostructured materials possess structures at the mesoscopic level (1-100 

nm), which is between the microscopic and macroscopic scales. Small Angle Neutron 

Scattering (SANS) is a powerful technique for studying the shape, size distribution of 

mesoscopic structure, interactions between structures, and morphology of their complexes 

in soft matter and nanomaterials. The facilities for carrying out SANS are: 

 

Sr. 

No. 

Facility (Name and sample requirements)  Research Area 

1. Small Angle Neutron Scattering (SANS) 

Instrument  

 

Sample size: Larger than 15 mm (H) x 10 mm 

(W) x 1 mm (T) 

(Approximately 2 ml in volume for liquids and 

1 g for solids) 

Determination of the structure 

and interactions at nanometer 

length scales in systems 

2. Double Crystal Based Small- Angle Neutron 

Scattering (SANS) instrument 

 

Minimum required sample size: Larger than             

15 mm (H) × 15 mm (W) × 2 mm (T) 

Mesoscopic structure in 

synthesized and naturally 

occurring materials 
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3. Polarised Neutron Reflectometer 

 

Sample size: More than 20 mm x 20 mm 

Structural and magnetic 

characterization of thin film and 

multilayer samples 

 

iii). Periodic dynamics in materials 

Neutrons can gain or lose energy as they interact with the material, providing information 

about the energy levels of atomic vibrations and molecular motions. Inelastic neutron 

scattering (INS) studies the energy exchanged between the neutron and the material, 

revealing information about the vibrations and other dynamic processes. Neutron 

spectrometers are used to measure the energy and momentum transferred during neutron 

scattering, providing detailed information about the material's dynamics. The facilities for INS 

are: 

Sr. 

No. 

Facility (Name and sample requirements)  Research Area 

1. Triple Axis neutron Spectrometer  

 

Sample requirements: Powder sample 

(10-15 g) or pellet of 20 mm diameter and 

height 3-4 cm, single crystal 8-10 cc volume 

Measurements of phonon 

dispersion curves, phonon 

density of states, and crystal field 

excitations 

2. Time of flight neutron Spectrometer 

 

Sample requirements: Powder sample 

(10-15 g) or pellet of 20 mm diameter and 

height 3-4 cm 

Allows measurement of the 

scattering function in (Q, E) space 

 

In brief, the neutron scattering facility, NFNBR, at Dhruva reactor, BARC, Mumbai, caters 

to a large number of users from different regions of the country as well as in-house, for 

research activities on structural and dynamical investigations in condensed matter physics. 

Further, several state-of-the-art neutron scattering facilities are envisaged at the upcoming 

High Flux Research Reactor (HFRR), Visakhapatnam (Vizag), which will take advantage of the 

significantly higher flux of HFRR.  
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Indian Physics Association (IPA) 

 

 
 

 Indian Physics Association (IPA) was founded in 1970.  

Aims and Objectives of IPA :  

1. To help the advancement, dissemination and application of the knowledge of Physics.  

2. To promote active interaction among all persons, bodies, institutions (private and/or 
state owned) and industries interested in achieving the advancement, dissemination 
and application of the knowledge of physics.  

3. To disseminate information in the field of physics by publication of bulletins, reports, 
newsletters, journals incorporating research and teaching ideas, reviews, new 
developments, announcements regarding meetings, seminars, etc., and also by 
arranging special programmes for students or establishing student cadres.  

4. To arrange seminars, lectures, debates, panel discussions, conferences and film shows 
on current research topics and other topics of national and local interest pertaining to 
research and teaching in physics.  

5 To undertake and execute all other acts as mentioned in the constitution of IPA.  

Membership 
           IPA has over 3500 members under 45 chapters in India and some foreign countries.  
Publications 
       Physics News, the IPA bulletin is published quarterly and mailed free to all members 
       IPA has published several books and monographs on a wide range of topics in physics  
  
Awards 

a. R. D. Birla Memorial Award in Physics 
(Rs. 50,000/- cash, citation and a medallion) 

b. Murli M. Chugani Award for Excellence in Applied Physics  
                   (Rs. 1,00,000/- cash, citation and a medallion) 

c. Buti Foundation Memorial Award for Excellence in Theoretical Physics, Astrophysics and 
Biophysics 
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(Rs. 25,000/- cash, citation and a medallion) 

d. P. K. Iyengar Memorial Award for Excellence in Experimental Physics 
(Rs. 1,00,000/-  cash and citation) 

e. S. N. Seshadhri Instrumentation Award in Physical Sciences 
(Rs. 20,000/-  cash and citation) 

f. N. S. Satyamurthy Award in Physics for Young Scientists   
(Rs. 20,000/- cash and citation) 

g. Aswini Kumar Rath Memorial Award in Nuclear Physics 
(Rs. 10,000/- cash, citation and a medallion) 

h. Best Thesis Award in the following fields 

• Prof. C. V. K. Baba Award for the Best Thesis Presentation in Nuclear Physics 

• Anil K. and Bharati Bhatnagar for Best Thesis Presentation in Solid State Physics 

• Rahul  Basu  Memorial Award for  Best  Thesis  in  any  area  of  High  Energy 
Physics 

i. C L Bhat Memorial Award for the Best Student at the Indian Astronomy Olympiad Camp  
It is given at both Junior and Senior levels each year. 

j. Indian Physics Association Award at the International physics Olympiad Camp : 
At the International physics Olympiad Camp two awards are given for: 

(a) Best Solution to a Challenging Problem 
(b) Best Performance in Experimental programme 

 

 

 

 

 

 

 

 

 

 

Source: http://www.ipa1970.org.in/index.php 

 

 

http://www.ipa1970.org.in/index.php
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Wayne Kerr Electronics 
Wayne Kerr Electronics is acknowledged worldwide for the quality,                                               accuracy and 

the capability of its component Measurement products 

 

PRECISION IMPEDANCE ANALYZER 
 

 
 

The 6500B range  of  Precision Impedance Analyzers provide users a  
comprehensive set of functions for characterizations /research/  
analysis etc. The color user-friendly touch screen allows easy 
representation of the graphical results. Basic accuracy of 0.05%  
enables measurements to be made with confidence. 
 
Other Products :  
 

❖ HF LCR meter up to 120MHz 
❖ LCR meter up to 1MHz 
❖ Component Analyzers 
❖ Magnetic &Inductance Analyzer 
❖ DC Insulation Tester 
❖ High Speed DC resistance Bridge 
❖ Lockin Amplifier 

 

 
 
 
Accessories / options available:  

 

High & Low Temperature Setup: LN2 to ambient / 500degC, Ambient to 250degC, Ambient to 
500degC, Ambient to 1000degC and above, ( custom built furnaces also available ) 
Cryo Industries of America, U.S Products: CCR’s, Cryostats, Cryocooler, Electromagnets and 
Microscopy Workstations for temperature ranges   2K ~ 325K / 800K, 4K ~ 325K / 800K, 10K ~ 
325K / 800K 
Zero Point Cryogenics Canada: Dilution Refrigerator (<10mK) 
Sample holders suitable for use with temperature controller furnaces: Solids & Liquids Sample 
holders,  Di-electric Sample holder, Low temperature sample holders for LN2 to Ambient etc.                                                                                             
Software: For control, view, recording in tabular / excel form, graphical representation; Plot of 
Parameters vs Frequency / DC bias / AC level / Temperature and Data-Fitting software,  

 

 

Wayne Kerr Electronics Pvt. Ltd., 

410, KM Trade Tower, Hotel Radisson Building                
Sector - 14, Kaushambi, Ghaziabad, UP - 201010 
Phone : 0120 2642612 • Telefax : 0120 2641113 
Mob. No: 8800544566/9910339018 E-mail : sales@waynekerr.co.in 

Model 6505B 6510B 6515B 6520B 6530B 6550B 65120B 

Max. Frequency 5MHz 10MHz 15MHz 20MHz 30MHz 50MHz 120MHz 

Features: 
 

❖ Precise high frequency impedance 

measurements up to 120MHz 

❖ 0.05% basic measurement 

accuracy  

❖ Frequency resolution is   ≤ 1mHz               

❖ Measurement parameters: C, L, R, 

X, G, B, D, Q, Z, Y, Ø , Permittivity, 

Permeability  

❖ Five equivalent circuit Analysis 

models suit complex 3 element / 4 

element models 

❖ Polar and complex plot 

❖ DC bias + 40V / 0-40V&0-100mA 

❖ AC Drive Level 1Vrms 

❖ Source Impedance 50 ohm 

❖ Easy to use, with large TFT touch 

screen, built-in micro-controller 

computer  

❖ Traditional LCR Meter mode for 

single and repetitive 

measurements  

❖ Fully programmable over GPIB and 

LAN 

❖ VGA output allows screen to be 

displayed using a TV / projector 

❖ Keyboard and mouse control with 

Pen drive option for data storage 
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