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Link: https://www.nasa.gov/image-article/nasa-telescopes-deliver-stellar-bouquet-in-time-for-valentines-day/

Otherwise known as the Tarantula Nebula, 30 Dor is located about 160,000 light-years away in a small 
neighboring galaxy to the Milky Way known as the Large Magellanic Cloud. Because it one of the brightest 
and populated star-forming regions to Earth, 30 Dor is a frequent target for scientists trying to learn more about 
how stars are born.

This image, released on Feb. 12, 2025, is the deepest X-ray image ever made of the spectacular star forming 
region called 30 Doradus. By combining X-ray data from NASA's Chandra X-ray Observatory (blue and green) 
with optical data from NASA's Hubble Space Telescope (yellow) and radio data from the Atacama Large 
Millimeter/submillimeter Array (orange), this stellar arrangement comes alive.
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The following is a representative list of such activities, 

This fund is a milestone for strengthening the 

working of IAPT at grassroot levels and seek 

improvement in the quality of Physics Education at 

all levels. This fund has been instituted as IAPT@40 

Corpus Fund to celebrate the dedicated journey of 

IAPT for the last 40 plus years to serve a wider 

community of teachers and students across the country 

through a strong network of 30 Regional and           

Sub Regional Councils by a resolution of the        
thIAPT Executive Council in its meeting held on 15  

October 2024 and approved in General Body meeting  
thheld on 16  October 2024 during Dharamshala  

Convention.

A.	 Objectives of the Corpus Fund:

This corpus fund is part of Ruby Jubilee Year of 

the establishment of IAPT. It is to improve the 

availability of financial resources for the purpose of 

reaching the unreached by initiating targeted 

programs/projects through individuals, Regional/ Sub-

Regional Councils and National IAPT networks in the 

form of innovative programs. The submitted projects 

shall be supported through a peer review process. 

Please visit our website  for more www.indapt.org.in

information.

1. Support teachers and students in rural areas to 

become part of IAPT's activities by encouraging 

them to attend its programs like attending the 

regional and central conventions through TA 

support as per IAPT rules, support registration 

waivers and providing them an opportunity to 

present papers. 

3. Supporting the creation and distribution of low-

cost physics experiment kits for schools, to 

encourage and bring back focus on laboratories in 

schools, colleges, and Universities.

which can be modulated by IAPT from time to time as 

per the needs/feedback from the community:

4.  Faculty development programmes in the light of 

changes occurring at national and state levels 

regarding National Curriculum framework for 

Schools and Higher education qualification 

framework for colleges and Universities.

6. Partial support for any online programme /Quiz / 

5. Create online resources of the IAPT through 

targeted theme-based projects/ conferences/ 

workshops etc.

2. Programs to conduct PER projects at school, 

college, and University levels with active 

participation of volunteers of IAPT.

From the President's Desk

Indian Association of Physics Teachers (IAPT)

(Regd. Under Section XXI Societies Act 1860-Regd. No. K-1448)

An Appeal to CONTRIBUTE/ DONATE

to

IAPT @ 40 Corpus Fund

Crowd fund to enhance and strengthen the reach of activities of IAPT to Serve the community of Physics Teacher, 

Students and STEM Educators and STEM Students through collection of funds from our benefactors, Corporates 

and Philanthropic Foundations and anybody who loves Physics.
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The Contributions/donations from any 

individual / organisation / institution are 

welcome. Life Members of IAPT are hereby 

appealed to contribute towards this fund 

liberally. We are also beholden to corporates 

to contribute to this fund under Corporate 

Social Responsibility (CSR)

· Through cheques in the name of IAPT@40 

corpus fund account, as detailed below:

7. For the publication of any volume of special 

articles / manuscripts generated through theme 

based IAPT programs or invited projects.

1. A corpus Fund account Namely IAPT@40 

Corpus Fund has been opened by IAPT in 

Indian Bank, Kanpur managed by the 

Treasurer IAPT, General Secretary IAPT and 

Secretary IAPT Registered Office at Kanpur.

B. Target Amount to be Gathered:

Two Crore Rupees (Rs. 2,00,00,000/-)

2. Only the interest part of the amount collected 

and kept as fixed deposit also will be utilized 

for the proposed activities.

· Online mode through the link provided on the 

website.

Lecture series

Account No.	 :	 7841397792

A.	 How is this fund managed?

A. Contributions/donations to this fund are invited 

through crowd funding with a link available on 

t h e  o f f i c i a l  w e b s i t e  o f  t h e  I A P T , 

www.indapt.org.in

     IFSC Code	 :	 IDIB000K521

Account Name:	

C. Mode of Contribution:

Bank	 :	 INDIAN BANK

Branch :	 KAKADEO, Kanpur

	 IAPT@40 CORPUS FUND

2. e – mail ID

3. Contact Number

Mumbai 

President IAPT	

4. Address for Correspondence

1. Prof. P. D. Lele  : 	 	 Rs. 2,50,000 – 00

P. K. Ahluwalia	 	  

If you have any query please call or  
WhatsApp at 9935432990

Please email above information along with 

transaction number of the amount transferred at: 

iaptknp@rediffmail.com 

5. Copy of PAN

2. Prof. P. C. Deshmukh:	 Rs. 1,00,000 – 00 

Bengaluru	

Contributors of IAPT@40 Corpus Fund:

3. Prof. P. K. Ahluwalia:        Rs. 1,00,000 – 00 

Shimla 

By Scanning the following QR code

· The following details of the Contributor/donor/ 

Contributors/Donors are mandatory:

1. Name



First dark matter search using WINERED spectrograph sets new lifetime constraints

Read more at: https://phys.org/news/2025-02-dark-winered-spectrograph-lifetime-constraints.html

An early-career physicist mathematically connects timelike and spacelike form factors, opening the door to further 

insights into the inner workings of the strong force. A new lattice QCD calculation connects two seemingly 

disparate reactions involving the pion, the lightest particle governed by the strong interaction. This numerical 

calculation is simultaneously able to describe the spacelike and timelike processes, demonstrating the 

interconnectedness of different reactions described by QCD. While this connection had been observed 

experimentally, now physicists have the math to corroborate it. Previous work by Ortega-Gama motivated this 

inaugural calculation. After particles collide in an experiment, the collision products fly outwards until captured in 

a detector, travelling a distance vastly farther than the reach of the strong interaction, a 'theoretical infinity.' But 

during numerical calculations, which are limited by available computational power, these particles are placed in a 

finite box just a few times larger than the range of the strong interaction. To solve this problem, Briceño, Dudek 

and other members of the community have developed a formalism—a set of mathematical relations that, once you 

have the numerical results in hand, will yield the infinite-volume prediction.

IISER PUNE 

Physics News 

Dark matter is an elusive type of matter that does not emit, absorb or reflect light and is thus impossible to detect 

using conventional techniques employed in particle physics. The recent paper by Yin and his colleagues was the  
result of several years of research that involved both particle physics theorists and experts in advanced instruments. 

Its primary objective was to search for dark matter using the WINERED high-dispersion spectrograph mounted on 

one of the Magellan telescopes in Chile. . As they observed some excesses in the data collected by WINERED, they 

are now planning to carry out additional analyses to determine whether they could be linked to a possible dark 

matter signal. The researchers plan to continue exploring possible technological advancements that could contribute 

to the detection of signals linked to dark matter. Specifically, they believe that the development of new 

spectrographs especially tailored for dark matter searches could play a key role in the future observation of these 

signals.

Original Paper: Physical Review Letters (2025). DOI: 10.1103/PhysRevLett.134.051004

Scientists reveal key to affordable, room-temperature quantum light

Read more at: https://phys.org/news/2025-02-scientists-reveal-key-room-temperature.html

Provided By: Nature Communications (2025). DOI: 10.1038/s41467-027-55619-7

New calculation links disparate pion reactions in nuclear physics

Quantum light sources are fickle. They can flicker like stars in the night sky and can fade out like a dying 

flashlight. However, newly published research from the University of Oklahoma proves that adding a covering to 

one of these light sources, called a colloidal quantum dot, can cause them to shine without faltering, opening the 

door to new, affordable quantum possibilities. A research study led by OU Assistant Professor Yitong Dong 

demonstrates that adding a crystalized molecular layer to QDs made of perovskite neutralizes surface defects and 

stabilizes the surface lattices. Doing so prevents them from darkening or blinking. But since perovskite QDs can be 

used at normal temperatures and synthesized for very little cost, they could become the photonic chip light source 

for future quantum computing and quantum communication devices. These findings pave the way for future 

quantum emitter designs that extend beyond this specific material or molecular structure.

Read more at: https://phys.org/news/2025-02-links-disparate-pion-reactions-nuclear.html

Original paper: Physical Review D (2024). DOI: 10.1103/PhysRevD.110.094505
                                                                                                                                                      Soumya Sarkar 
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Advancements in technology — be it machines during 
th

the 18  century industrial revolution, or the digital 
th

computers of the 20  century, or the life-saving 
vaccines during the recent COVID pandemic — have 
all played an important role in the existence and 
evolution of man. In the past few decades, nanoscale 
science and technology, which concerns the study and 
application of extremely small nanoscale objects, has 
emerged as a disruptive and an enabling technology. 
Capable of being used across science fields, such as 
chemistry, biology, physics, materials science and 
engineering, nanoscale science and technology holds 
enormous potential for a radical development of 
science and technology and in contributing to 
alleviating the challenges facing humankind. [1-4].

It may be of interest to know 
that the underlying concept and 
idea of nanoscience and nano-
technology was first introduced 
by Nobel Laureate Richard 
P.Feynman in his now famous 
lecture “There's Plenty of Room 
at the Bottom” presented at the 
American Physical Society 
m e e t i n g  a t  C a l t e c h  o n 
December 29, 1959. 

We are all familiar with the meter scale which we use 
for measuring objects surrounding us in everyday life, 
such as the height of a building, a table, or a man. 
Nanoscale is the dimensional range of approximately 
1 – 100 nanometres, one nanometre (nm) being a 

-9billion times smaller than one meter (m): 1 nm = 10  
m. The word 'nano' comes from the Greek word 
'nanos' which means 'dwarf' or 'very small'. So, 
nanometre-sized things are very small. For example, a 
human hair is about 100,000 nm (that is, 100 microns) 
in width, and the diameter of a human red blood cell 
measures about 7,000 nm; note that, one micro-meter 

1.   What is nanoscale? 

(or micron) is one-thousand times larger than one 
3

nanometre (1 mm = 10  nm) in size. Further, a strand 
of DNA, which is only about 2 nm in diameter, is one 
of the building blocks of human life. Thus, at the 
nanoscale one can 'see' the atoms (of typical size 0.1 – 
0.5 nm) and molecules (typically 10 – 50 nm) that 
make up matter and life. 

2.  Nanoscience and nanotechnology

Nanoscience (NS) is the study of physical systems of 
nanoscale dimensions, and of understanding the 
phenomena and the fundamental processes and 
interactions occurring in them. NS reveals how these 
systems or materials possess their characteristic novel 
properties — physical, chemical, and biological — 
that have been successfully used in innovative ways in 
a wide range of applications. Nanotechnology (NT), 
based on the ability to observe, manipulate, assemble, 
control and manufacture matter at the nanoscale to 
form useful materials, structures, devices, and 
systems, is the application of NS especially for 
industrial and commercial objectives, such as, in 
devices like lasers, LEDs or cell phones [2].

Interest in NS and NT has arisen because they have 
revealed interesting and novel aspects both of matter 
and life. Materials of nano- dimensions, commonly 
referred to as nanomaterials (NMs), can have 
amazingproperties quite different from our normal 
experience. For instance, the colour of unaggregated 
gold nanoparticles (NPs) of size less than 50 nm is 
red, and not golden. The soft and delicate silk is strong 
because, at the nanoscale, it is seen to be made up of 
molecules aligned in cross-links. Graphene, a 
nanomaterial comprising a honeycomb latticed single 
layer of carbon atoms 0.345 nm thick has, because of 
its unique properties — one of the strongest materials, 
a good conductor of heat and electricity, optically 
transparent — emerged as a promising two-
dimensional (2D) nanomaterial for NT applications 
[3,4].



IAPT Bulletin, March 2025 71

Nanoscale systems, which are ideally suited to study 
quantum mechanical effects exhibited especially at the 
length scale of atoms and molecules [1,2], harness the 
principles of quantum mechanics in determining the 
nature of structures and materials. NS and NT have 
thus opened up vast vistas for gaining knowledge of 
and contributed in unveiling the secrets of the 
unexplored characteristics of structures/materials at 
the nanoscale. They have also contributed to the 
creation of exciting new materials and in the 
development of new devices having wide-ranging 
influence on almost all areas of our lives. To name a 
few: health and medicine, agriculture and food, 
textiles, electronics, tele-communication, sensors, 
nanomaterials' manufacturing, transport, energy, and 
environment. The most important one in the recent 
past was in enabling the quick development of the 
COVID vaccines, and in recent times, the area of 
Quan tum Sc ience  and  Techno logy,  wh ich 
encompasses the field of NS and NT, has enabled the 
development of quantum computers.

3. Observing nanoscale objects

The properties of nanoscale objects critically 
depending on their dimensions, their characterization 

is of equal importance.  be able to 'see' and Thus, to
'feel' objects, image them and manipulate matter at the 
nanoscale, as in NT, one uses special and sophisticated 
instruments such as the Scanning Electron Microscope 
(SEM), the Transmission Electron Microscope (TEM), 
the Scanning Tunnelling Microscope (STM) and the 
Atomic Force Microscope (AFM) [1-4]. These 
instruments, which have enabled NT, behave 
essentially like microscopes but with resolutions much 
greater than that of the common 'optical' microscopes. 
They work on the principles of quantum mechanics. 
While the SEM and the TEM offer high lateral 
resolution (1 – 10 nm) and detailed internal structure 
imaging (0.1 – 0.2 nm), respectively, the AFM and the 
STM provide high vertical (< 0.1 nm) and lateral (~1 
nm) resolutions. The most appropriate technique of 
measuring nanoscale dimensions that needs to be 
employed, therefore, depends on the type of the 
sample and the desired information to be obtained.

4. Nanoscale landscape

Nanostructures and nanomaterials are commonly 
classified based on the number of dimensions of the 
structure/material, which are outside the nanoscale 
(<100 nm) range [1-4]. For example, in zero-

Figure 1: Various sizes (approximate) of matter [5]
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dimensional (0D) nanostructures and materials (also 
called quantum dots) none of their dimensions is 
larger than 100 nm (that is, all the dimensions are 
within the nanoscale). The most common example of 
0D nanomaterials include carbon buckyballs (also 
known as fullerenes) [6], and nanoparticles (NPs) of 
gold, silver, etc. The class of one-dimensional (1D) 
nanostructures, called quantum wires, in which one 
dimension is outside the nanoscale, includes carbon 
nanotubes (CNTs), silk nanofibers and nanowires of 
copper, GaAs, etc. Accordingly, in two-dimensional 

(2D) nanostructures, two dimensions are outside the 
nanoscale and one dimension is only a single or few 
atomic layers thick. Monolayer materials such as 
graphene, and phosphorene (black phosphorous), and 
diatomic MoS , hexagonal  BN, as  well  as 2

s e m i c o n d u c t i n g  h e t e r o s t r u c t u r e s  s u c h  a s 
GaAs/AlGaAs come under this class. Similarly, the 
three-dimensional (3D) structures are bulk materials 
that are not confined to the nanoscale in any 
dimension (see Figures 2 and 3).

Figure 2: Carbon nanomaterials [3,6]

5. Realizing the nanoscale objects

Structures and materials of the nanoscale dimensions 

can be realized/synthesized in two ways: the top-down 

and bottom-up approaches. In the top-down approach, 

the size of a bulk object/structure is reduced toward 

the nanoscale; while in the bottom-up approach the 

'large' nano-structure/device is formed or built starting 

from the smaller atoms or molecular components, 

which assemble themselves to form the nanostructure. 

In these two approaches, different physical (such as, 

milling, sputtering) and chemical (such as, pyrolysis, 

sol-gel) methods and processes are employed [1-4]. 

forming the basic components MOSFETs like diodes, 

and transistors in electronic devices, need to have 

atomically flat and even abrupt hetero interfaces. 

On the other hand, semiconductor nano- structures, 

such as the 2D quantum well hetero- structures, the 

1D quantum wires and the 0D quantum dots, which 

are required in realizing/

Fabrication of these structures requires specialized 

tools such as the molecular beam epitaxy (MBE) and 

the metal organic chemical vapour deposition 

(MOCVD) systems. 

Surface effects: As most chemical reactions occur at 

the surfaces of substances the surfaces of materials 

have a role to play in deciding their properties and 

reactivity. As can be easily verified, the surface area 

per unit volume of nanostructured materials is larger 

compared to that of bulk materials of same volume, 

and a greater amount of the material can come in 

contact with surrounding materials, thus improving 

6.  The unique properties at nanoscale

Matter at the nanoscale, as stated earlier, exhibits 

properties quite different from those of the bulk form 

[1-4]. These dramatic changes in the properties stem 

from the effects of quantum physics prevalent more at 

the nanoscale mainly due to the surface area and 

quantum size effects. 
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colour because the energy levels for the NPs are 

spaced more widely than in bulk systems and hence 

the interaction of light with electrons in NPs is 

Figure 3: Quantum size effects on energy DOS in 

nanostructures

Further, as the size of the nanosystem of a given 

dimension (2D, 1D or 0D) is further reduced, the 

spacing between the quantized energy levels increases 

thus causing a decrease in the energy density of states 

(DOS). This makes the properties, such as, optical 

reflectivity, melting point, fluorescence, electrical 

conductivity and magnetic permeability of the 

nanosystems, to change as a function of the size of the 

system [1,2,4]. 

At the nanoscale, gold NPs are not yellow in

chemical reactivity. This enhanced reactivity, for 

instance, in automotive catalytic converters, fuel cells 

and batteries using engineered NMs, can be put to use 

in producing cleaner and safer methods of producing 

and storing energy. The larger areas of nano-structured 

membranes is also useful for water treatment and drug 

delivery. 

Quantum size effects: The physics of the electronic 

properties of nano-systems, wherein quantum effects 

become important/dominant, is different from that of 

bulk systems. They are size-dependent and tuneable. 

The lower-dimensional semiconductor structures are, 

in fact, considered as examples of do-it-yourself- 

quantum-mechanics. When the system size is made 

nanoscale sequentially in one, two and three 

dimensions, the movement of the electrons in the 

system becomes more and more restricted, and the 

electron energy states become increasingly quantized 

(see Figure 3).

different from that with electrons in larger-scale 

particles/systems. The free electrons, for instance, in 

gold NPs of size ~30 nm, and in In-based QDs of size 

6 nm (Figure 4), are facilitated to absorb green light 

causing red light to be reflected, which thus appear 

red or purple. In the case of layered semiconductor 

nanostructures ,  bandgap and wavefunct ion 

engineering, through modulation of their physical 

parameters (size, shape, composition, and layer 

sequence  and  th ickness ) ,  a l low des ign ing 

optoelectronic devices [7].

Figure 4: Colour of light emitted depends on size of 

QD [7]

7. How can Nanotechnology change the way we 

live?

Nanoscience and technology being multi- disciplinary, 

their applications which can impact our lives are many 

and diverse (Figure 5).  NT has, in fact, influenced 

and helped 

Further, when the electrons confined in two-

dimensional material systems like graphene or the 

semiconducting heterostructure systems, like 

GaAs/AlGaAs, are subjected to a large applied 

magnetic field at low temperatures, a striking 

quantization of resistance, characterized by plateaus in 

their Hall resistance, is observed. This effect is known 

as quantum Hall effect, discovered by Klaus von 

Klitzing in 1980. An important implication of this 

effect is its use in defining fundamental constants, 

including an electrical resistance standard now called 
2

the von Klitzing constant, R  = h/e  = 25812. 80745... K

Ω [8]. Another important quantum effect of the 

nanoscale, known as “tunnelling”, is the phenomenon 

that enables the functioning of an STM and a flash 

memory device for computing [1,2].
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improve many technology sectors including 

semiconductor electronics, computation, and tele-

communication technologies, and energy.

In addition, Nature which is the best nanotechnologist 

is often seen as a source of inspiration, innovation, 

and a guide in the progress and development of NS 

and NT. In fact, many NS-based systems in the living 

world have inspired NT applications [1-4]. To name a 

few, synthetic load-bearing CNT-based adhesives are 

inspired by foot-hairs of geckos (lizards) which can 

walk upside down on a ceiling, the iridescent 

coloration strategies have been inspired by photonic-

crystal-like structures in butterfly wings, and the self-

cleaning wall surfaces and dirt-resistant fabrics are 

inspired by super-hydrophobicity exhibited by lotus 

plant leaves. Some of the rapidly growing applications 

of NT are described below [1-4,9,10].

Commercial products: A few of the daily-use products 

that rely on nanoscale materials and processes include 

eyeglasses, windows, and display screens made water-

repellent, anti-reflective, self-cleaning, scratch-

resistant or anti-microbial using clear, specially 

treated nanoscale films on them. Lightweight and 

strong, and stiff and durable sports equipment like 

baseball bats, tennis rackets, bicycles, and automobile 

Textiles: Smart fabrics with nanoscale material 

sensors are capable of monitoring a person's health 

and also harvesting energy through the wearer's 

movement. Nanoscale additives in fabrics can make 

them hydrophobic, spill- and dirt-resistant, anti-

microbial and anti-bacterial.

parts, as well as paints are manufactured using 

nanoscale additives like carbon fibre in polymer 

composite materials.

Medicine: With the advent of NT, medicine is 

becoming more personalised, cheaper, safer and easier 

to deliver. NT-enabled vaccines, imaging and 

diagnostic tools are playing an effective role in disease 

prevention, diagnosis and treatment. NT also has 

potential to produce target-specific drug-delivery 

systems for a range of diseases including cancer, heart 

disease and diabetes. Silver NP-embedded bandages 

can kill bacteria and prevent infection. The size and 

the physical properties of nanoscale gold particles can 

enable their selective accumulation in tumours, for 

both precise imaging and targeted laser destruction of 

the tumour avoiding harming healthy cells [11]. 

Nanobots — robotic devices of sizes close to the 

nanoscale — have potential for use in biomedical 

instrumentation for drug delivery, clearing blockages 

Figure 5: Applications of NT in daily life [10]
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Energy: NT is being used to improve efficiency and 

cost-effectiveness of windmills and solar cells; to 

improve the efficiency of fuel production using better 

catalysis; to create new kinds of batteries and better 

lighting systems.

in blood vessels, localized release of medicine to kill 

cancer tumours. Recently, scientists at the Centre for 

Nano Science and Engineering (CeNSE), IISc, 

Bengaluru, have reported developing nano-sized 

robots that can help kill bacteria in hitherto 

inaccessible microscopic regions deep inside the teeth. 

Made of silicon dioxide coated with iron, they can be 

manipulated using a low-intensity magnetic field. 

[12].

Nano-engineered materials are being used in fuel 

additives, fuel cells, in high-power rechargeable 

batteries in electric vehicles (EVs), and in improved 

catalytic converters which produce cleaner exhaust. 

Electronics: The impact of NT on the field of 

electronics is far reaching. Material growth techniques 

like MBE provided an impetus to fabrication of made-

to-order devices comprising multi-layered ultra-thin 

semiconductor nanostructures. CNT-based transistors 

which emit less heat and consume less electricity and 

also further reduce the sizes of microprocessors in 

computers,  make them attractive as device 

components. Memristor memory chips made of 

magnetic material nanowires can achieve higher 

memory densities than flash memory devices. 

Nanostructured polymer film-based LEDs are used for 

new screen-based appliances to produce a better 

picture quality. Further, NT-enabled sensors, with 

increased detection sensitivity, microsystems 

integration capability and portability, are providing 

new solutions for health safety and environmental 

assessments.

Optical communication: In the recent past, micro- and 

nano-lasers, whose performance is tuneable by 

bandgap engineering, materials synthesis, cavity 

s t ructure  design,  and also the  operat ional 

environment, are finding great potential in optical 

communications and solid-state lighting. [13]. 

Recently, inspired by nature, scientists have

During the past few decades, first-principles 

computations are becoming an indispensable part of 

materials design, with applications ranging from 

energy harvesting, conversion, and storage, to 

quantum information and drug design. With 

development of data sets for nanometric materials, the 

outlook for NMs research utilizing big data is 

encouraging. For instance, the various types of 

nanoscale sensor devices are aiding in the processing 

of the information being produced by and collected 

from sources, such as aircrafts, nuclear power plants, 

vehicular traffic, or climate variations, making it 

possible to handle and process big data efficiently. NT, 

together with machine learning and artificial 

intelligence (AI), is thus enabling big data contribute 

in the improvement of our lives.

designed a tuneable, reversible and highly-sensitive-

to-strain nano-laser device having a flat elastomer 

sheet covered with metal nanoparticles that can reflect 

a laser beam into different colours using the same 

mechanism as chameleons. As the sheet is stretched 

(compressed), the spacing between the particles 

increases (decreases), thereby altering the wavelength 

(the perceived colour) of the reflected laser beam. 

This device could find use in as ultra-sensitive sensors 

to indicate mechanical strain [14].

Food and Agriculture: NT, by helping in the 

improvement of the design of today's agrochemicals, 

promises high yields and reducing any harmful impact 

on the environment and human health, and thus 

contribute to global food security. For instance, silver 

NPs are used in food packaging and household 

appliances. Nano sensors in the packaging can also 

detect contaminants in food.

Environment: Research is on in developing 

nanostructured filters to remove virus cells and 

impurities from water, which will help create clean, 

affordable drinking water. Nanobots can be employed 

for detection of toxic components in environment.

Nanobiotechnology concerns manipulating bio-logical 

systems at the nanoscale, and has the potential to 

improve agricultural productivity, human health, 

environmental sustainability.
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8.  Nanotechnology in India

India has been one of the first few countries to take 

initiatives to promote the potential of NS and NT. In 

2001, the Govt. of India (GoI) started the Nano-

Sc ience  and  Technology 

Initiative. The “Nano Mission” 

programme, established in 

2007 by Prof. C.N.R. Rao , FRS

Bangaluru, Karnataka, has 

since been promoting nano-

r e l a t e d  r e s e a r c h  a n d 

technology in the country. 

Prof. C.N.R. Rao is striving to 

build a strong base for NS & 

NT in the country. He was 

instrumental in establishing the Institute of Nano 

Science & Technology in Mohali, Punjab, a national 

institution devoted to NS and NT. 

The Karnataka Science and Technology Academy 

(KSTA) promotes NS & NT in higher education 

institutions. Over the past decade, India's Flagship 

Nanotech Event “Bengaluru India Nano” has been an 

excellent platform bridging NT Research, Industry, 
th

Government and Academia successfully. The 13  

edition held in August 2024, had the focal theme 

'Nanotechnology for sustainability: Climate, Energy 

and Healthcare” and featured a broad range of topics 

from cutting edge research to practical industry 

applications in NT. Further, the Ministry of 

Electronics and Information Technology (MeitY) has 

taken several major initiatives for promoting 

nanoelectronics research and innovation in the country 

[15]. The state-of-the-art nano-fabrication facilities at 

the major nanoelectronics centres of international 

standards, established at premier institutes in the 

country, have become very popular both in India and 

abroad. Recently, the focus of Nanotechnology 

Initiatives Division has been towards development of 

an eco-system for semiconductor manufacturing in 

I n d i a  t h r o u g h  c u t t i n g  e d g e  r e s e a r c h  i n 

nanoelectronics, developing products/devices for 

meeting the societal requirements in the country and 

creating world class fabrication facilities at Nano 

level. 

Courses on NS & NT are now being offered in many 

universities and technical institutions. A student needs 

to have a broad interdisciplinary background to 

understand the properties and functions of the novel 

nanomaterials and devices. Conforming to the 

requirements of the new National Education Policy 

(NEP-2020), this can be achieved through properly 

curated academic programs and courses in NS & NT, 

multi-disciplinary in content, wherein the student 

learns to apply the basic concepts of the related 

disciplines. With necessary infrastructural facilities 

and exposure to relevant technical training, say, at the 

UG/PG levels, one can make students emerge 

competitive and aim for exciting career opportunities 

in a wide range of scientific areas, from nanomedicine 

and biotechnology to functional materials and the 

energy  and  env i ronment  sec to r s .  Fur the r, 

implementing a multipronged approach can leverage 

and ensure that the potentials of NS & NT open up 

new vistas in the field of R&D in various multiple 

disciplines. An integration of AI with NT can aid 

material design, fabrication process optimization, and 

thus in the development of new and better products 

[16].

NS and NT hold potential to address the current health 

and environment problems especially in India such as 

air, water & soil pollution, disease diagnosis, better 

therapy, and better living. However, like any new 

technology, NT carries with it potential not only for 

good but also harm. Concerned about the planet and 

the future of children, Nobel Laureate Richard E.

9. Education and training in NS and NT

Science and Technology feed on each other. NS and 

NT, the science and engineering of very small 

materials, being inter-disciplinary in nature, call for 

transforming basic research in the physics, chemistry, 

and biology of NS over to NTs for applications in a 

wide range of industrial sectors. However, a challenge 

encountered by NT industry in India is the education 

and training of scientists and engineers skilled in NS 

and NT. 

10.  Concerns regarding Nanotechnology

Smalley, who discovered the buckyball, had a motto: 
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The most salient challenges about NT concern the 

likely possibility that some of these novel NMs could 

turn out to be hazardous to the environment or even to 

our health and safety. Such nanosized particles, owing 

to their size and potential, could get into our body say 

through the skin and the respiratory and digestive 

systems thereby causing damage to them. The recent 

Corona pandemic was a cause for alarm and concern.

Nanoscience, the study of physical systems of 

nanoscale dimensions reveals how these systems 

possess characteristic novel properties. NT, which 

concerns manipulating matter at the atomic and 

molecular scales to create new materials and devices, 

has enabled opportunities for new products' 

development and manufacture, and spawned 

applications in varied fields, such as, agriculture, drug 

design, semiconductor electronics and tissue 

engineering. Nanoscale systems have also become 

resources for technologies, such as the emerging 

q u a n t u m  t e c h n o l o g y  i n c l u d i n g  q u a n t u m 

communication and computation.

With the impact and understanding that NT is growing 

globally and spreading across many fields, there is a 

need for encouraging academia-industry cooperation 

and facilitating application-oriented research and 

development in keeping with the UN SDGs in areas 

relevant to the various local needs and resources. The 

transformative potential of the field of nanoscale 

science and technology, along with necessary 

integration of AI, thus needs to be poised to address 

the current needs and future challenges facing 

“Be a scientist, save the world” [2]. 

Conclusions

With nanotechnology-enabled products already 

making their way into the life of man, and the 

emergence of AI, the implications of patronising 

nanomaterial-based products need to be properly 

understood, and well thought out strategies, including 

regulatory requirements, concerning and involving 

various stakeholders, and contributing to betterment of 

life and sustainability, need to be effectuated. 

mankind, with applications directed towards 

sustainable growth not damaging to the environment 

and human health.
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Abstract: Professor Babulal Saraf's remarkable 
journey embodies dedication, passion, and pioneering 
contributions to physics. Born with an innate curiosity, 
he pursued excellence in academia, becoming a 
distinguished physicist. His groundbreaking research 
in theoretical physics illuminated novel perspectives. 
With unwavering commitment, he mentored 
generations of scientists, fostering intellectual growth. 
Professor Saraf's leadership transformed institutions, 
promoting scientific advancement. His collaborations 
bridged international boundaries, enriching global 
scientific discourse. Through tireless advocacy, he 
championed science education and outreach. Professor 
Saraf's legacy extends beyond accolades, inspiring a 
community of scholars. This biography honors his 
selfless devotion to science, education, and humanity. 
By sharing his story, we celebrate the power of human 
curiosity and the transformative impact of a life 
dedicated to scientific pursuit.

1. Introduction

Professor Babulal Saraf was a scientist, physicist and 
master experimentalist. He was renowned for his 
groundbreaking research and unwavering commitment 
towards teaching the nation's youth and has been an 
immense source of inspiration to countless students 
and scholars alike. He has made many tremendous 
contributions to the field of Physics, which have made 
an immense impact on society. "In the realm of Indian 
physics, few names shine brighter than Professor 
Babulal Saraf, a trailblazing scientist whose tireless 
pursuit of knowledge illuminated the world. A 
distinguished physicist, educator, and leader, Professor 
Saraf's remarkable journey spans over five decades, 
leaving an indelible mark on the scientific community. 
This biography delves into Professor Saraf's inspiring 
life, exploring his early days, academic triumphs, and 
lasting impact on the world of physics. As Professor 
Saraf once remarked, 'Science is not just a profession, 
but a way of life.”

He was born on 2nd December 1923 in Badnawar, 
Madhya Pradesh, in a modest family, but his journey 
was paved with intellectual curiosity and unwavering 
determination. He completed his education at 
prestigious institutions, which gave rise to his deep 
passion for physics. He did a B.Sc. from Jaipur and an 
M.Sc. in Physics from Agra University in 1949. He 
married Vimla Saraf and moved to Delhi University. 
In 1952, he went to the Bartol Research Foundation, 
USA. He also spent some time at the Noble Institute 
of Physics in Stockholm. On his return to India in 
1955, he joined the Atomic Energy Establishment in 
Bombay, later known as Bhabha Atomic Research 
Center (BARC). He was awarded a PhD in 1958 from 
Agra University for his work on electron capture 
decay. His early research focused on various 
theoretical aspects of physics. One of his contributions 
has been in condensed matter physics. He has also 
done pioneering research in quantum phase transitions 
and low-dimensional systems. His research has led to 
the development of electronics, energy, and medicine. 
In 1965, he returned to his University roots in Jaipur, 
where he was a Professor and Head of the Department 
of Physics. He established a 'Centre for Development 
of Physics Education'(CDPE) with help from the 
University Grants Commission. He developed kits and 
equipment in almost all fields of Physics and 
conducted several workshops and summer programs 
to train college/University teachers in these 
experiments. Professor Abdus Salam, then Director of 
ICTP, invited him to help universities in some African 
countries upgrade their laboratories and train their 
science teachers. During this time, he spent time in 
Nigeria, Tanzania, and Kenya. After retiring from 
Jaipur, Prof Saraf conducted a Physics Education 
Project in Ratlam under the UGC and Madhya 
Pradesh government. Under this project, he designed 
7-8 equipment that could be used to perform a large 

2. Early Life and Contribution to Physics 
Education



variety of Physics Experiments, especially nuclear 
physics experiments. He also supplied a set of these 
experiments to the postgraduate colleges of Indore and 
Ujjain University and helped them set up laboratories. 
After the Ratlam Project, he was offered to continue 
his activities at IPS Academy, Indore, with their 
financial support. During his time there, he developed 
a few new experiments and associated equipment, 
including the Foucault Pendulum, Timers with unique 
features, sample and a hold voltmeter. He also 
succeeded in convincing the Department of Atomic 
Energy (DAE) to allow the preparation of laboratory-
grade radioactive sources in the laboratory at IPS 
Academy. It was an excellent achievement since DAE 
only permitted this type of activity in its own territory. 
He also wrote two books with his co-workers. 

He has left a legacy that only a few can achieve in a 
lifetime. His intellectual prowess and dedication 
towards science and society were truly remarkable. He 
shall always be remembered as a dedicated mentor, 
visionary scientist and unwavering science advocate. 

The Professor Babulal Saraf Memorial Award is a 
prestigious award given to those who have made 
exceptional contributions to the field of Physics 
education. It is given by the Indian Association of 
Physics Teachers (IAPT) and is generally given to 
Physics teachers who have shown outstanding 

Prof. Saraf's legacy is not just his academic 
contributions, but also his exceptional role as an 
educator. He dedicated his career to nurturing young 
minds and inspiring them to pursue scientific research. 
His commitment to his students' success is evident in 
the countless aspiring physicists he has mentored, 
many of whom have made significant contributions to 
their field. Prof. Saraf's influence extends beyond his 
students, as he played a crucial role in promoting 
scientific literacy and public engagement with science. 
He made complex scientific concepts accessible to a 
wider audience through various science articles. His 
dedication to science has been recognized with 
numerous awards, including being named a Fellow of 
the Indian Academy of Sciences, the National 
Academy of Sciences, India, and the Royal Society of 
Chemistry. 
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dedication, commitment, innovation and effectiveness 
in their teaching methods, making a significant impact 
on a student's learning and development.

3. Conclusion 

Professor Babulal Saraf's remarkable journey serves 
as a testament to the power of human curiosity, 
dedication, and passion. Through his groundbreaking 
research, mentorship, and leadership, he has left an 
indelible mark on the world of physics. His legacy 
extends far beyond the scientific community, inspiring 
generations to pursue excellence and push the 
boundaries of human knowledge. Professor Saraf's 
story is a shining example of how individual 
contributions can collectively shape the future. His 
selfless devotion to science, education, and humanity 
has created a lasting impact, ensuring that his legacy 
will continue to inspire and motivate future scientists, 
educators, and leaders.
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A Hands on workshop on Error Analysis in Physics - Using Excel

th th
Date: 12  and 13  February 2025.   	

Organized by:  SRC-08B and V. G. Vaze College of 
Arts, Science and Commerce, Mumbai 

The theme of the workshop was “Error Analysis- 
Using Excel”. The purpose was to make students 
aware of error calculations in physics practical. It was 
hands-on training for undergraduate students. The 
workshop s tar ted with the introduct ion of 
speaker/trainer Dr K G Bhole. The resource person 
first talked about IAPT and its functioning. Then he 
introduced the concept of errors in experiments. In his 

Resource person: Dr. K G Bhole   

Coordinator: Dr Suresh Kad

Schedule: 8.00 am to 10.00 am 

 Venue: KET's V G Vaze College of Arts, Science and 
Commerce (Autonomous), Mulund, Mumbai

Participants: 26 students and 4 teachers.     

presentation, he covered the information about 
precision, accuracy, types of errors, significant 
figures, rounding of numbers, uncertainty, standard 
deviation, and propagation of errors.

The students were then taken to the computer lab 
where the data was given to them, and they calculated 
final result including relative error, graph and 
graphical analysis using excel functions.

President
K G Bhole

The students were very attentive and asked many 
questions about errors and significant figures. The joy 
of calculating final answer with error was seen on 
their faces at the end. The experiments for which data 
calculations were done were i) Estimation of error ii) 
Koenig's method, iii) thermal conductivity by Lee's 
method iv) Katers pendulum v) Estimation of errors in 
Quincke's method. The certificates of participation 
were given to each participant. The workshop ended 
with a vote of thanks.                                                                                                                                                    

Report (RC-08B)
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On the Workshop 
Conducted at Bally Bangasishu Balika Vidyalaya, Bally, Howrah 

Report (RC-15)

A one-and-a-half-day workshop was conducted  in the 

school premises on 9th and 10th January, 2025. This 

well-known school of Bally is going to celebrate its 

centenary in the next year. Nearly forty students of 

Class X participated in the activities of the workshop. 

On 9th January, Dr. Bhupati Chakrabarti  delivered a 

talk on some interesting mathematical concepts with 

some physical examples. He drew the attention of the 

participating students how mathematics helps in 

understanding the real-life physical situations.   

On 10th January, the same batch of students 

performed some experiments involving simple 

measurements. For this a classroom was converted 

into a lab where all the 40 participants could work 

comfortably.  With  basic measuring devices like a 

common ruler with inch and cm calibration, they 

could establish the relationship 

between inch and centimeter. In another experiment 
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they could see that the ratio of the circumference and 

the diameter of a circle comes out to be same 

irrespective of the size of the circle. This helped them 

to estimate the value of pi (π) while using circular 

discs of different sizes.  Students could appreciate the 

importance of measurements. 

Smt. Sukla Chakraborty of IAPT conducted the 

session with the active help from the two physics 

teachers of the school, Smt. Suvra Joarder and Smt. 

Arunima Mukherjee. Also, Smt. Jayanti Chakraborty, 

an educator guided the students to perform the tasks 

given to them. The support  from the school 

authorities were commendable. IAPT members felt 

that it is possible to motivate at least a section of the 

students by conducting Similar workshop.

                                                                                                Sukla Chakraborty

National Symposium on Frontiers of Physics Teaching
Report (RC-13)

The Department of Physics, Dwaraka Doss 

Goverdhan Doss Vaishnav College organized the 

National Symposium on Frontiers in Physics Teaching 

on 4-5, February 2025, during the Diamond Jubilee 

year of the institution. This was conducted by the 

department in association with IAPT RC13. This 

symposium brought together eminent scientists and 

professors working in various areas of physics to 

exchange their expertise. The symposium was devoted 

to acquainting teachers with new pedagogical 

perspectives, teacher development, trans-disciplinary 

Dr J Jeyakanthan, Head of Bioinformatics, Alagappa 

University, Karaikudi talked about the importance of 

approach and science outreach. 

During the two days of the symposium, four talks 

were delivered in plenary sessions, three hands-on 

workshops were conducted, empowering teachers for 

experiential classrooms. The resource persons were 

eminent professors from IMSc., IIT Madras, Delhi 

University, University of Madras and Alagappa 

University. 



Dr. Varuni, Outreach associate, The Institute of 

Mathematical Sciences, Taramani, Chennai introduced 

multidisciplinary research techniques in which tools 

from different science disciplines are used to find an 

explanation for the question being studied. 

Multidisciplinary research is needed to solve many, if 

not all, of the major research challenges of the next 

decade. This cooperative and coordinated research 

requires the unified effort of experts from different 

disciplines. They all pool their knowledge to solve a 

problem(s) at hand. The participants were able to 

u n d e r s t a n d  t h e  n e e d  f o r  d e d i c a t i o n  a n d 

multidisciplinary approach in the research field.

Dr Rita John, Professor and Head, Department of 

Theoretical Physics, University of Madras spoke on 

the topic Physics Teaching and Learning-Inducing 

Passion & Knowledge. The teacher participants learnt 

many methods on how Physics can be taught to young 

aspirants, through her interactive session. The 

participants were able to understand the need for 

passion in teaching Physics through this session. 

Dr.Vandna Luthra, Professor of Physics, Gargi 

College, Delhi and an active member of IAPT RC 01 

delivered a plenary talk on the effective classroom 

s t r a t e g i e s  f o r  t r a n s f o r m i n g  P h y s i c s 

education@VIKSIT BHARAT. Her speech was really 

informative which highlighted research based 

pedagogical tools for teaching Physics effectively. Her 

information on the EXPEYES device was interesting 

and useful. The session was so useful in all ways to 

improve the way of teaching and to drive a passion for 

teaching. 

Mr Rangarathnam Gopu, Varahamihira Science 

Forum, spoke on Spherical earth and it's mathematical 

consequences. He threw light upon the concept of the 

Earth's shape and its various mathematical 

implications, namely, the Sine value and how it is 

used in the mathematical convention, interpretation of 

gravitational forces, time zone and global navigation. 

The session was truly informative which gives a wide 

range of inputs to the teacher participants on ancient 

Indian astronomy.

valuable learning resources from the Homi Bhabha 

Centre for Science Education (HBCSE), Tata Institute 

of Fundamental Research (TIFR). This hands-on 

session aimed to familiarize participants with various 

educational materials and methodologies to enhance 

the teaching and learning experience in science. She 

emphasized the significance of interactive and 

inquiry-based learning approaches in developing a 

deeper understanding of scientific concepts. 

Participants engaged in problem-solving exercises and 

interactive discussions. 

On 4th February, a hands-on workshop, headed by Dr. 

T S Natarajan, Professor (retd.) IITM/Tirupathi, 

President IAPT RC 13 was conducted in the 

symposium, during the afternoon session.  Prof.TSN 

demonstrated concept based experiments on the 

application of Bernoulli's theorem, the working 

principle of the Tesla coil, superconductors, 

magnetism and many more. The session continued 

with lots of hands-on activities, involving teacher 

participants. They learnt how to take the concepts 

such as  angular momentum, centre of mass, total 

internal reflection, difference between distance and 

displacement, Eddy current, to their classrooms with 

simple experimental aids.

The concluding session of the symposium was a 

workshop on “Learner's Engagement in Teaching a 
thCourse” on the 5  of February, 2025. The session was 

conducted by Dr. Edama Prasad, Head, Teaching 

Learning Centre, IIT Madras. This session was aimed 

to explore effective strategies for fostering learner 

engagement in academic courses, particularly in the 

higher education sector. Dr Prasad gave his inputs on 

how to deliver an engaging and creative learning 

session for the teacher participants. He discussed the 

proper ideology a teacher should know and understand 

to make sure their students have an engaging learning 

environment.

The talks and workshops helped the teacher 

participants learn effective classroom strategies for 

transforming Physics education. The hands-on 

workshops provided resources to teacher participants 
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and equipped them with contemporary techniques. 

The Principal and the Secretary appreciated the 

department for this initiative towards Viksit Bharat. 

More than 80 teachers from various colleges and Co-Convener
NSFPT

higher secondary schools were benefitted through the 

interactions.                                                                                                        

V Renganayaki
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Report (RC-15)

Activity on

The International Day of Women and Girls in Science

The school observed  "The International Day of 

Women and Girls in Science”.  Prof. Manimala Das 

delivered a talk on "Breaking Barriers: Empowering 

Women and Girls in Science”. Through her talk, she    

introduced to the audience the phenomenal 

contribution made by the women scientists facingr 

several adversities.

Responding to an invitation from the Headmistress, 

Lake Town Govt. Sponsored Girls' High School, 

Kolkata, RC-15 took part in the one-day program 
th

organized by the  school on Tuesday, the 11  February, 
th

2025. Coincidentally, 11  February happens to be the 

Foundation Day of the  school..

Prof. Bhupati Chakrabarti gave an introduction of 

IAPT and its activities. This was followed by a Quiz 

Contest conducted by Prof. Chinmoy Kumar Ghosh. 

The students of Class lX, X and Xl participated in the 

competition, and Class XI turned out to be the winner. 

It was basically a Science Quiz, which comprised of 

general oral rounds, two visual and a quick fire round. 

Most of the questions had direct connection with the 

women scientists. It aroused considerable enthusiasm 

among the students. 

Apart from the IAPT members named above, Prof. 

Surajit Chakrabarti, Smt. Sukla Chakrabarti and Dr. 

Shinjinee Das Gupta were also present. 

                                              Sukla Chakraborty

  Two-Day Workshop on Textbook Experiments in Physical Science 
Report (RC-15)

A two-day workshop on Textbook Experiments in 

Physical Sciences was conducted on 4th and 5th 

February 2025 at Hadipur Adarsha High School 

(H.S.), Dist. 24 Parganas (South) bringing together 17 

teachers from 10 different schools and 30 enthusiastic 

student-participants from the host school. These were 

all first-generation learners (29 Female, 1 male). The 

workshop aimed to deepen the understanding of key 

scientific concepts and improve the experimental 

skills of both students and teachers. Moreover, it was 

also targeted towards discussions of how easily those 

experiments can be performed in classes and even 

outside using highly inexpensive devices.

Force and Motion Experiments: Students explored 

the concept of Moment of Couple using Scale balance 

where they were able to measure different masses 

using one standard weight bar. They performed the 

experiment to determine the volume and density of 

irregularly shaped objects. They also performed some 

experiments on Newton's Laws of Motion using 

everyday objects and some experiments on the 

concept of friction using wooden blocks and spring 

balances.

Electricity and Circuits: Simple circuits were built 

using basic items like batteries, copper wires, and 

LEDs to demonstrate the flow of electricity. 

Electricity was produced using potato-cell and lemon-

cell inserting copper and magnesium strips as 

electrodes. Internal resistances of these cells was  also 

determined. 

Energy Transformation: The participants engaged in 

experiments that illustrated the conversion of energy, 

such as from potential to kinetic, using marbles and 

inclined planes.

Fluid dynamics: Paths of a horizontal water jet 

coming out of a water-filled bottle were observed and 

various graphs were plotted based on it. It was also 

observed that the horizontal range of the water jet 

varies with the height of the plane surface on which 

the bottle was placed. Density of a liquid was 

determined using a known liquid in a U-shaped tube. 



he workshop was  suppor ted  by  two Non-

The participants found the workshop to be enriching. 

The teachers appreciated learning new methods of 

grasping the scientific concepts in a way that would be 

more engaging for their students. The opportunity to 

collaborate with peers from other schools further 

enhanced the learning experience, creating an 

environment of shared knowledge and support. 

Through their feedback they have even requested to 

organize this type of workshop in future.

The resource persons were mainly from IAPT. Dr. 

Subhash Chandra Samanta, Dr. Surajit Chakrabarti, 

Dr. Chinmoy Kumar Ghosh, Smt. Sukla Chakraborty, 

Dr. Birendra Nath Das, Dr. Lipika Santra, Dr. Swati 

Das, Mr. Kalyan Mukhopadhyay, Mr. Soumya Jana, 

Mr. Subhajit Chakraborty, Mr. Sandip Sarkar 

(convener) and Dr. Shinjinee Das Gupta.

The action of a water manometer was demonstrated. Governmental Organizations viz. Manabik Samsthan 

and Muhurta Foundation. 

The workshop successfully met its objectives of 

enhancing the practical skills of students and teachers of 

Physical Sciences. By practicing experiments and 

learning how to demonstrate them using The workshop 

successfully met its objectives of enhancing the practical 

skills of students and teachers of Physical Sciences. By 

practicing experiments and learning how to demonstrate 

them using common materials, the participants gained 

valuable skills that would improve the teaching and 

learning experience in their classrooms. 

 Assistant Teacher 

 Sandip Sarkar

IAPT-Midnapore College (Autonomous) Centre for 

Scientific Culture provided the required apparatus and 

guided us to prepare the handbook, containing the 

procedural details of every experiment, which was 

distributed among the participants in this  workshop.                            

Measurement of density of Kerosene using U-tube. Dr. 

Lipika Santra and Dr. Swati Das are explaining to the 

students
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Students and teachers are being guided by Dr. S.C. Samanta, 

how to verify Ohm's law using potatoes, as electric cells.

Annual General Meeting 
Report (RC-06)

The Annual General meeting of IAPT RC-6 was held 
ston 1  February 2025 at 1:00 pm in the Vinayak Hall, 

IIS (deemed to be University), Jaipur.

Prof. K.S.Sharma, President, IAPT RC-6 welcomed 

all the members of the council and also briefed about 

the different activities to be undertaken by the council 

in the times to come.

Prof. Natthi Lal Sharma, Former Professor, Eastern 

Michigan University, USA was the Chief Guest of the 

event. He gave an enriching lecture on “Quantum 

Superposition, Entanglement, Bell's inequalities and 

Applications”. All UG and PG students of the 

Department of Physics, IISU also attended the lecture. 

The lecture was very interesting and informative.



A number of scientific models from the Innovation 

hub, IISU were also displayed for all the attendees. 

Prof. Y.K.Vijay, Director, CIST, IISU explained the 

principle and working of these models in a very easy 

and interesting way.

A number of Senior members from the fraternity of 

Physics attended and enjoyed the session. All Ritu Jain 
Secretary

members were invited to give their suggestions to 

spread beauty of Physics amongst the young 

generation, especially the school students. The 

members assembled near the stage for a group 

photograph. The meeting ended with a formal vote of 

thanks. 
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International Conference on

Advanced Materials and Energy Applications Functional

Report (RC-13)

The International Conference on Advanced Functional 

Materials and Energy Applications (ICAFMEA-2025) 

was successfully conducted by the Department of 

Physics, Lekshmipuram College of Arts and Science, 
thNeyyoor, on 4  February 2025 in collaboration with 

the Kudankulum Nuclear Power Project (KKNPP) & 

IAPT (RC–13). The event brought together 

researchers to discuss advancements in functional 

materials and their applications in energy. The 

inaugural session started with a positive, energetic 

prayer song by students, followed by a welcome 

address, extending a warm greeting to all the 

dignitaries, resource persons, and participants by the 

head of the department, Dr. S. Goma. The presidential 

address was given by Dr. M. Sankari, the principal, 

who emphasised the significance of advanced 

materials in energy applications and the role of 

research in shaping future technologies. The keynote 

address was given by Dr. V. Bena Jothi, Head of the 

Department of Physics, Women's Christian College, 

Nagercoil, highlighting the recent developments and 

future scope of research in functional materials and 

energy applications. Dr. P. Saravanan, IQAC 

Coordinator,  offered a felicitation address, 

appreciating the efforts of the organisers and 

encouraging young researchers to pursue innovative 

research. The technical sessions featured distinguished 

resource persons who shared their expertise. Dr. S. 

Jerome Das, retired professor, Department of Physics, 

Loyola College, Chennai, discussed advanced 

nanomaterials for energy storage and conversion. Dr. 

S. Sadhadivam, Research Professor, Department of 

Chemical Engineering, Yeungnam University, South 

Korea, provided insights into polymer-based 

functional materials for sustainable energy solutions. 

Scientist B. Vijayakumar, Kudankulam Nuclear Power 

Project, elaborated on nuclear energy applications and 

advancements in power generation. The conference 



proceedings book with ISBN was released by the 

college principal. The event was accomplished with 

160 participants, including students, research scholars, 

and staff from various colleges. In the conference, 74 

research papers were published by young researchers 

and academicians. The best oral and poster 

presentation awards were distributed. The partial 

financial support was rendered by KKNP and IAPT. 

The conference concluded with a vote of thanks 

delivered by Lt. Dr. T. Suthan, the organising secretary, 

acknowledging the contributions of all dignitaries, 

participants, and organising members. The program 

ended with the national anthem, marking the 

successful completion of the conference.

T. Suthan
Organising Secretary
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Foundation Course on Astronomy and Sky Watching

Report (SRC-08E)

The Foundation Course on Astronomy and Sky 

Watching was organized by Prof. Rajendra Singh 

Sc ience  Exp lo ra to ry  (PRSSE) ,  Nagpur  in 

collaboration with IAPT SRC08E Vidarbha from 

January 23 to January 28, 2025. The event took place 

on the zoom platform from 8 p.m. to 9:30 p.m., having 

six sessions, with 56 participants registered, ranging in 

age from 11 to 56 years. Notably, 43 students have 

been awarded the annual membership of the IAPT.

This initiative aimed to deepen participants' 

understanding of astronomy and enhance their sky 

observation skills. The course was mentored by 

esteemed experts from National Astronomy Network 

of India IAPT, Dr. Hemant Kumar and Dr. Reshma 

Desai, who guided the sessions throughout the week. 

Event was convened by Dr. Govinda Lakhotiya, Vice-

President, SRC08E (Vidarbha) and coordinated by 

Ms. Radhika Kayande from PRSSE.

The inaugural and valedictory sessions featured 

prominent guests, including Prof. PK Ahluwalia, 

President of IAPT; Dr. Shyamkant Anwane, President 

of SRC08E IAPT; and Dr. Seema Ubale, Director of 

PRSSE. Their presence underscored the importance of 

the event and highlighted the collaboration between 

various educational institutions focused on astronomy.

On January 23, the course commenced with the topic 

"Introduction to Astronomy and Space: Our Place in 

The Universe," presented by Dr. Subhendu Patnaik, a 

retired Deputy Director (Technical) from the Pathani 

Samantha Planetarium in Bhuvneshwar. The session 

was chaired by Dr. Shyamkant Anwane, the President 

of SRC08E, IAPT.

The following day, January 24, Dr. Chandan Joshi, an 

Associate Professor at JECRC University Jaipur, 

delivered a talk on "Windows of the Universe," 

covering various aspects of optical, radio, x-ray, 

infrared, and ultraviolet telescopes. This session was 

chaired by Dr. R.M. Shewale, former President of 

RC08, IAPT.

On January 25, Dr. Reshma Raut Dessai from the 

School of Physical and Applied Sciences at Goa 

University discussed "Understanding Universe: 

Celestial Sphere, Constellations," focusing on the 

basics of observing the sky. The session was chaired 



On January 27, Dr. Hemant Kumar, a former Director 

at SCERT SOLAN, HP, presented on "Tycho Brahe, 

Kepler, Kepler's Laws, Galileo." The session was 

chaired by Prof. Subhash Kondawar from RTM 

Nagpur University.

by Prof. Mahesh Shetti, the President of RC08, IAPT.

The course continued on January 26 with a 

presentation by Dr. Tushar Purohit from IUCAA, 

Pune, on "Understanding Local Sky." This session 

was chaired by Dr. Halim Ahamad, Secretary of 

SRC08E.

Convener

Finally, on January 28, Dr. Sandeep Bhattacharya, a 

former Director of BM Birla Planetarium in Jaipur, 

delivered a talk on "Observation of Moon - Our 

Celestial Neighbor." The session was chaired by Dr. 

Rekha Ghorpade, the General Secretary of IAPT.

G.V. Lakhotiya

Overall, the event was a resounding success, fostering 

a deep interest in astronomy among participants and 

providing them with valuable insights from esteemed 

experts in the field.
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Experiential Insights-Hands-on Training on Physics Concepts

Report (RC-13)

On February 7, 2025, The Department Of Physics 

Chevalier T.Thomas Elizabeth College For Women in 

association with Indian Association of Physics 

Teachers (IAPT – RC 13 Tamilnadu and Puducherry) 

organized an "Experiential Insights - Hands-on 

Training on Physics Concepts" for school and college 

students. Higher Secondary School students from St. 

Mary's Girls Hr. Sec School, KRM Public School, St. 

Mary's Boys Hr. Sec School, Sufa Matriculation Hr. 

Sec School, St.Mary's Hr. Sec School, Redhills and 

UG students from CTTE College participated. The 

along with Mr. Prem Kumar expertly demonstrated a 

variety of key physics concepts through engaging, 

practical experiments. Among the topics covered were 

Boyle's Law, Bernoulli's Theorem, Corona Discharge, 

Internal Reflection, and the Doppler Effect. Prof. 

Natarajan provided a detailed explanation of each 

phenomenon, allowing students to gain a deeper 

understanding of the underlying principles. The 

hands-on nature of the session not only enhanced the 

event was conducted by Prof. T.S. Natarajan 

Department of Physics, IIT Madras/Tirupathi,



s tudents '  theoret ical 

knowledge  bu t  a l so 

sparked their curiosity, 

f o s t e r i n g  a  g r e a t e r 

appreciation for physics 

in everyday life.

S.Geetha

 Coordinator
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Announcement 

 
Regional Council (Delhi and Haryana) Executive Council of IAPT, RC 

S. 
No.

Designation Elected 
Candidate

 Life 
Member
ship No.

 

Address E-Mail and 

Following candidates are declared elected for the Executive Council of IAPT, RC-01 for the  term 
January 01, 2025 to December 31, 2027: 

   

Mobile 
Number 

1 President
  

Prof. H. K. 
Sahajwani

 
 

L0609
  

SD PG College, GT Road 
Panipat Haryana

 
 

harishsahajwani@gmail.
com

 
 

9871679878

2 Vice-
President

 
 

Mr. Surjan 
Singh
 

 
L8624

  
DG-2/155-B, Vikas Puri, 
Delhi-110018

 
 

surjanmathuria@gmail.c
om

  8851430140

3 Secretary
  

Dr. S. K. 
Singhal

 
 

L7285
  

Amity International 
School, Mayur Vihar, 
Phase -1, Delhi-110091

 

 
Singhal_s_k@yahoo.co.
in

  
 

9868516554

4 Treasurer
  

Dr. Manoj 
Kaushik

 
 

L 2886
   

SCERT,  Gurugram
 

manoj_kaushik6171@ya
hoo.com

  9868180395

5.
EC member

 
Dr. Alka 
Gupta
 L 8713

 
ASN Sr. Sec . School, 
Mayur Vihar, New Delhi

 alka.gupta@ashschool.or
g

  9013013987

6.
EC member

 
Prof. Manish 
Kumar 
Kashyap

 

 
L 5356

  
School of Physical 
Sciences, JNU, New Delhi

 mkkashyap@jnu.ac.in
  
9467210306

7.
EC member

 
Dr. Prajwalit 
Shikha

 
. L 5079

 
Physics Dept. Maitry 
College (DU), New Delhi

 
prajwalitshikha@yahoo.i
n

  
9999914246

8.
EC member

 
Dr. Gagan 
Gupta
 L 4769

 
DESM, NCERT, New 
Delhi

 ggupta1965@gmail.com
  

9654121185

9.
EC member

 
Mr. Vikram 
Verma
 L 8857

  
S.D. Public

 
School, 

Jagadhari, Haryana
 Vikramverma100@gmail

.com
  7206613877

    M. S. Bhandari  (RO) 

Email: msinghbhandhari@gmail.com
Mobile No. : 9811354042 and 8851198827 
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AnnouncementEC Members of  Sub RC -08B - Mumbai for the term 2025-2027

S. 
No

Designation Name Life 
Membership 

Number

 

· Address
·

 

E –

 

Mail

 

·

 

Mobile Number

 

1 President

 

Krishna

 

Bhole

 

L2503

 

202, Ramkrishna Apt, Mithagar Rd, 
Mulund East, Mumbai 400081

 

kgbhole@gmail.com

  

9820551156

 

2 Vice-President

 

Vivek Bhide

 

L-5895

 

Department of Physics, 

 

Gogate Joglekar College, Ratnagiri 
415612

 

vivekbhidestar@gmail.com

 

9421139296
 

3 Secretary
 

Sushmita Meta
 

L-5840
 

504, Akash I, Yashvant Nagar, Vakola,. 
Santacruz, Mumbai 400055  
homesushmita@gmail.com   
9867498395  

4 Treasurer
 

Shyamala Bodhane
 

L-3528
 

501, Pravin smruti chs, Paranjape 
Scheme “A” rd no. 1, Subhash Rd, 
Vileparle East, Mumbai 400057.

 spbodhane@gmail.com

  
9869336624, 022 35614406

 
MEMBERS

    

1 Member

 

Prof. Kiran 
Kolwankar

 

L-8556

 

Prof. Kiran Kolwankar, Ramniranjan
Jhunjhunwala College, Ghatkopar (W), 
Mumbai 400 086

 

Kiran.kolwankar@rjcollege.edu.in

 

9920381051

 

2 Member

 

Dr. Padmanabh 
Sarpotdar

 

L-7106

 

5 262  B4, Parshuram Nagari, Near 
Modkagar, Guhagar, Tal. Guhagar, ?Dist. 
Ratnagiri 415703

 

padphy@gmail.com

  

7507861988

 

3 Member

 

Dr. Leena Joshi

 

L-5176

 

Flat 4, 2A, Amarjyoti chs, Thane(w) 
400602

 

Leena.joshi@xaviers.edu

 

8268828282

 

4 Member

 

Dr. Hemangi Raut

 

L-9542

 

C-2602, Northern Heights, Shantinagar, 
Nr Celebration Hotel, Dahisar (East), 
Mumbai 400068.

 

hemangiraut@vivacollege.org

 

5 Member

 

A M Sheker

 

L-3191

 

A &-2-4 Millenium Towers, Sector-9, 
Sanpada, Navi Mumbai 400705

 

shekeram@gmail.com
8169435187,9869612993

6 Ex-officio 
member

Dr Atul Modi L-3132 B-2089, Maruti Paradise, Sector -15, CDB 

Belapur, Navi Mumbai 400614
atulmody@gmail.com

7774030403

K G Bhole
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Quantum Mechanics Conceptual Survey (QMCS)

In this column we continue the discussion on concept inventories by briefly reviewing few more examples. So far we 
covered CIs mostly in the area of mechanics. Here we discuss one in electricity and magnetism and another two on 
quantum mechanics.

McKagan, S. B., Perkins, K. K., & Wieman, C. E. (2010). Design and validation of the quantum mechanics 
conceptual survey. Physical Review Special Topics—Physics Education Research, 6(2), 020121.            

Concept Inventories - Introduction to some more examples                                                                                              

Maloney, D. P., O'Kuma, T. L., Hieggelke, C. J., & Van Heuvelen, A. (2001). 'Surveying students conceptual 
knowledge of electricity and magnetism. American Journal of Physics, 69 (S1), S12-S23.

Conceptual Survey of Electricity and Magnetism (CSEM) 

Sadaghiani, H. R., & Pollock, S. J. (2015). Quantum mechanics concept assessment: Development and 
validation study. Physical Review Special Topics-Physics Education Research, 11(1), 010110.                                                                                   

QMCS is a 12 question instrument designed to evaluate student understanding of conceptual aspects of quantum 
mechanics such as the relationship of probability density to wave function, wave particle duality, and the  relationship 
of amplitude and wavelength to potential, among others. The paper provides an appendix that lists out the specific 
learning goals of each of the 12 questions, along with the concepts that is being tested by them. For example, the 
learning goal corresponding to question 2 is to ̀ interpret the solutions of Schrodinger equation so as to recognize that 
electron energy levels are spread out in space', while that of question 11 is to determine the probability distribution 
when a wave function is given. The authors describe the design and development of the survey which was based on 
student observations, faculty interviews, textbook analysis and review of relevant PER literature. The survey can be 
used as part of any modern physics course at the early undergraduate level in our context.  

For those interested in a tool that is pitched at a higher level (akin to say masters level in our context) may refer to the 
Quantum mechanics concept assessment (QMCA) test referred below. It has 31 items on concepts such as time 
dependence of probability density, role of Hamiltonian in energy measurement, time evolution of quantum mechanical 
measurement, among others.                                      

                                                                                                                                                     K K Mashood

Trends and Themes in Physics Education Research (PER)

                                                                                                                                    HBCSE - TIFR, Mumbai 

This is a 32 item inventory to assess student knowledge of topics in electricity and magnetism. The content areas 
covered include charge distribution on conductors/ insulators, Coulomb's law, electric field, principle of superposition, 
electric potential, induced charge, magnetic force, magnetic field by a current and Faraday's law. The authors noted that 
the number of studies on preconceptions in electricity and magnetism were limited, in contrast to mechanics and 
uncovered an array of reasoning pitfalls. Poor understanding of charge distribution on conductors and insulators was 
noted. Students seemed to answer based on memorized statement about distribution of charge with little understanding 
of the physical mechanism. Another example is students' belief that a magnetic force acts on an electric charge 
whenever it is in a magnetic field. They often did not realize that the charge must have a velocity, with a component 
perpendicular to the direction of magnetic field. It was also found that many students failed to extend Newton's third 
law to electric and magnetic forces. The notion that the 'larger magnitude charge exerts larger force' on a smaller charge 
was popular. 
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