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Dear Colleagues, 

It is with great pleasure that I inform you 
about the efforts of our students to 
promote and get exposed to Scientific Innovation, Technology Transfer, Entrepreneurship, and Science 
Communication under the single-handed stewardship of Dr. Palok Aich of NISER. I am glad to note that 
last year, a group of students from School of Biological Sciences responded to the call of Dr. Aich to 
participate in regular training and practice to master science communication with the goal of reaching 
out to people with need and importance for Science. 

After a few months of training, the then Director, Professor V. Chandrasekhar, organized an official 
inauguration for this committee. Since then, this effort has been propagated by the opening of newer 
dimensions in the form of exposing our students into science-innovation and entrepreneurship. I just 
heard that some of our students are planning to go for innovation grant application to open-up strategic 
entrepreneurship. This is a great leap from our traditional thinking and I hope that other schools of 
NISER will also be involved with enthusiasm in this noble cause - so that one day, NISER would have its 
own incubation for technology transfer.

Director’s	Message	
By	Professor	Sudhakar	Panda	

• Plant sentinels 
• Science of superheroes 
• Amazing scientific images 
• Insights by Dr Bedangadas 

Mohanty 

Communicate efficiently In this issue 

Students performing during the first edition of Science Communication at NISER 
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Plant 

Sentinels 

By	Sohini	Mukhopadhyay	

Imagine someone walking 

and all the green plants 

suddenly turn white in an 

airport!!! 

No, it’s not magic. 

Professor June Medford and 

fellow scientists at Colorado 

State University have 

developed a way to make 

everyday plants as one of the 

first lines of defense in the 

war on terror. These plants 

have been given the ability to 

detect hidden explosives in 

their environment - the plants 

change their colour to alert 

security. 

 The idea to make detector 

plants comes directly from 

nature. Plants can’t run or 

hide from threats, so they’ve 

developed sophisticated 

systems to detect and 

respond to their 

environment. The 

researchers found a way to 

rewire these systems so that 

the chlorophyll drains off 

from the plant, leaving them 

stark white when they detect 

specific materials. 

Still relatively immature, the 

current technology has a 

response time of hours, but 

Medford hopes to reduce 

this down to few minutes over 

the next couple of years as 

they improve the process. 

The redesigned plants are 

also highly sensitive, 100 

times more sensitive than a 

bomb-sniffing dog. 

With such practical 

applications, the team has 

already received a three-year 

$7.9 million grant from the 

Defense Threat Reduction 

PC:	http://wp.natsci.colostate.edu/medfordlab 

PC: https://newatlas.com/color-changing-plants-detect-pollutants-and-explosives/17915/ 
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Agency in the U.S. 

Department of Defense. 

Plant sentinels engineered to 

detect explosives may 

ultimately help us to protect 

people from improvised 

explosive devices. The 

endgame is the ability to 

modify any plant to instantly 

detect a slew of different 

pollutants in the 

environment. Medford 

admits that the technology is 

still a work-in-progress, but 

she believes that these goals 

could be obtained within 

three years. 

Check the link for the video 

here.  

The Science of 

Superheroes 

by Shashank Patole  

Superheroes will always hold 

the fancy of humans. It is an 

ingrained tendency to flock 

toward the unusual and extra-

normal. Since the 

introduction of the first 

superheroes in the first 

quarter of the 20th century, 

people’s attention has been 

held fast, and the passage of 

time has only strengthened 

the grip to encompass a large 

section of the society. A 

major factor in popularizing 

these crime-

fighting, 

public-value-

upholding 

costumed 

crusaders has 

been their 

widespread 

approach 

afforded by 

print media, 

be it comic 

strips in 

newspapers or 

dedicated 

magazines, 

and it was only a matter of 

time before they made their 

way onto televisions and 

movie-halls. And is not to be 

taken lightly, having endured 

for close to a century now and 

still going strong, what with 

all the exhilaration that 

precedes films from the 

Marvel Cinematic and DC 

Extended universes. 

No small feat, this has been 

made possible only by 

superheroes evolving with 

the times. While superheroes 

introduced during the 

Golden Age (1930s to early 

1950s) as well as their crime-

fighting motivations and 

adventures were mostly stark 

and taken at face value, a 

greater emphasis was laid 

upon science rather than 

fantasy being the source of 

their wondrous abilities 

during the Silver Age (mid 

1950s to 1970). Attributing all 

superpowers to a meta 

human gene no longer works, 

giving rise not only to abilities 

derived from science (the X-

Men, Spiderman) but the 

explanation for them being 

PC: www.kisspng.com 
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derived partly or wholly from 

science. 

Mutation, as all biologists 

and now most of the general 

populace know, has the 

ability to confer characters 

that make the ‘mutant’ 

different from other 

members of the original 

community. This simple 

concept was applied 

superlatively, and thus were 

born the X-Men; humans with 

mutation that allowed them 

abilities beyond all 

imagination. Although 

Wolverine’s healing factor, 

artificially-grafted 

Adamantium skeleton, and 

Jean Grey’s telepathy-

telekinesis are 

straightforward, there 

are characters well 

known in pop culture, 

whose abilities people 

still have trouble 

working around. The 

ruby-hued optic blasts 

that have become a 

hallmark of the mutant 

Cyclops are a little 

more than laser 

beams. Scott 

Summers’ (a.k.a. 

Cyclops) mutation 

allows his body to act 

as a sponge for 

ambient energies (Photons, 

other solar and cosmic 

radiation), absorbing, and 

metabolizing them into 

beams of concussive force 

that are released from his 

eyes. They don’t burn hot as 

a great many assume, and 

can vary in size and pressure 

from a window-dislodging 2 

psi all the way to mountain-

punching levels.  

Another genetically-modified 

super-enforcer to have been 

born a human but mutated in 

later-life is the friendly 

neighborhood Spiderman. 

The radioactive, mutated 

spider’s bite triggered a host 

of changes in Peter Parker’s 

body, but the more 

interesting ones are often 

overlooked. With the ability 

to control the electrostatic 

force between molecular 

boundary layers, Spider Man 

can overcome the mutual 

repulsion between electrons, 

allowing him to stick to 

surfaces he is in contact with 

and walk on walls akin to a 

spider. The mental control 

over this ability allows him to 

prevent being unmasked, 

and at times has also been 

used maliciously to wound 

individuals by placing his 

fingertips on their face and 

tearing away parts in contact 

with them. 

A frequent trope that comic 

book-writers have used is to 

root an individual’s abilities in 

vaguely-defined 

phenomena, such as cosmic 

radiation, going so far as to 

create fictional objects that 

emit fictional energies that 

power a superhuman. Not 

one to stay silent with the 

rising popularity of the then 

PC: www.pngimg.com 
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popular “Justice League”, 

writer (and pop-culture 

legend) Stan Lee came up a 

team of individuals who were 

exposed to 

unprecedentedly-high levels 

of cosmic radiation during a 

flight through Earth’s Van 

Allen radiation belts, 

resulting in their bodies 

undergoing mutagenic 

changes, and giving birth to 

the “Fantastic Four”. The 

radiation allowed Mister 

Fantastic the ability to alter 

the shape of his body to 

anything he can imagine 

-  elongation, lateral 

expansion, and elasticity are 

just a few tricks up his sleeve. 

The same cosmic radiation 

toughened the bones, 

muscles, internal organs, and 

skin of “the Thing”, 

increasing their density to a 

rock-like nature. Though his 

appearance as a rocky, scaly 

humanoid makes it seem he 

drew the short end of the 

bargain, the fortification 

granted him durability and 

strength that a normal human 

can only dream of. Siblings 

Johnny and Sue Storm were 

affected from the 

bombardment quite 

differently. The latter gained 

the ability to manipulate 

cosmic energy to generate a 

new form of energy that she 

uses to bend light of all 

wavelengths around her to 

appear invisible, while 

allowing enough undistorted 

light to her eyes so that she 

maintains her full range of 

vision, earning the moniker 

“Invisible Woman”. Not only 

can she project this energy to 

objects around her, 

rendering them invisible, she 

also has the ability to project 

a psionic force through her 

brain that can be used as a 

force field. Her brother’s 

abilities however, are rooted 

much deeper in 

biochemistry. The cosmic ray-

bombardment rearranged 

Johnny’s genetic code, 

causing his body to 

breakdown food and store 

the energy in the form of a 

new molecule, instead of the 

conventional Adenosine 

triphosphate (ATP). Apart 

from fueling normal 

metabolic activities, the 

molecule stores a large 

amount of chemical energy, 

which can be utilized by his 

cells to produce a moderate-

density plasma-like state. 

This state is regulated by a 

mental field, giving his body 

the appearance of a man on 

fire- hence the name 

“Human Torch”- and the 

plasma can also be used as a 

form of pyrokinesis to 

generate beams, geometric 

objects and complex shapes 

made of fire. 

Most of the characters from 

the rival comic faction DC 

were introduced to 

audiences and have been 

part of pop-culture for quite a 

while that their origin stories 

PC:http://tvtropes.org/pmwiki/pmwiki.php/
Franchise/JusticeLeagueOfAmerica?from=C
omicBook.JusticeLeagueOfAmerica 
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have been revisited time and 

again. With the advent of 

cinematic universes, the 

exploits of each superhero 

are mere mouse-clicks away. 

Everyone knows by now the 

intensive and extensive 

training Bruce Wayne 

underwent, fueled by his 

parent’s death, to fight crime 

as “Batman”, the extra-

dimensional “Speed-Force” 

imbues all incarnations of the 

“Flash” and other speedsters 

with unfathomable speeds, 

and the power ring that 

harnesses the energy of 

Willpower and allows the 

wielder - a “Green Lantern”- 

access to a wide range of 

abilities. Therefore, comic 

book writers these days are 

focused on explaining the 

science behind their 

characters’ extraordinary 

feats. Normally, the Flash is a 

human with regular strength 

and durability. When up 

against a foe who is as fast as 

him, but on a much higher 

level of physical resilience, 

the character has been 

known to move at speeds 

close to the speed of light. 

According to the principles of 

special relativity, an object 

that approaches the speed of 

light tends to have a 

relativistic mass that 

approaches infinity too, and 

therefore the Flash, at that 

speed, was able to not only 

outrun his opponent, but 

punch him with a force that 

had nearly infinite mass 

behind it; the resulting wallop 

sent said opponent soaring 

from continental 

America all the way to 

Africa. 

Also, have you 

wondered how 

Superman, despite his 

unlimited physical 

strength, is able to hold 

and lift objects far 

greater in size than him 

without them breaking 

apart? After all, the 

entire weight of a 

building with 6 floors focused 

into an area the size of two-

palms should, in reality, cause 

the structure to crumble and 

fall apart, not unlike trying to 

lift a single-bed using an 

office pin. The writers soon 

caught onto this, and 

introduced the concept of 

Superman’s bioelectric aura 

generated by his body, which 

PC: https://www.completeset.com/stories/what-
happened-to-the-fantastic-four 
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he extends to surfaces by 

touch.  

The aura stabilizes the 

structure and prevents its 

integrity from collapsing, 

allowing him to move 

objects, as large as pyramids, 

without any structural 

damage. 

So, the next time you head to 
the movies or pick up a 
graphic novel off a bookstore 
– virtual or real – and come 
across a superhero doing 
astonishing feats, remember: 
it’s just good science. 
 
 

Insights by 

Professor 

Bedangadas 

Mohanty 
As narrated to Rashmita Das & 
Saumya Subhra Samantaray	

How important is Science 
communication and how 
does Physics dept. in NISER 
contribute to it? 

It is surely very important. 

Firstly, all the research we do 

in a government organization 

like NISER is funded by the 

public and people should be 

aware what we are doing with 

their tax-money. Secondly, in 

order to encourage good 

students to come to NISER or 

in general, to science, it is 

required that people should 

go around and tell everyone 

about the opportunities and 

excitement in 

science. 

Thirdly, with 

every passing 

day, science is 

growing 

enormously. 

At the 

moment, we 

may not know 

it’s societal 

benefit. There 

are 

interesting things being 

discovered daily. We get to 

know about several things 

that has happened around 

us, but hardly anyone comes 

to know about something 

recently discovered with 

same intensity. We shouldn’t 

lag behind as a community. 

About the role of Physics 

department of NISER in 

Science communication, we 

dedicate one day, every year, 

as “OPEN DAY” for students 

from outside NISER to come 

and observe science activities 

in NISER, where Physics 

department actively 

participates. There are 

lectures and experiments for 

these visiting students. In 

addition, many schools, like 

Sai International and Xavier's 

approach us, from time to 

time, to see interesting 

experiments that are 

performed by graduate and 

undergraduate students from 

the Physics Department. 

There are certain engineering 

colleges where basic 

equipment like Zeeman 
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effect, Hydrogen lines, etc. 

are not available. On their 

request, we help them with 

their experiments and also 

accommodate during the 

holiday period. Whenever an 

eminent scientist visits us and 

gives a public lecture, we 

encourage participation from 

near-by institutions by 

sending out email 

notifications. Another 

interesting endeavour we 

have, is the telescope facility 

at NISER, where a few 

students coordinate sessions 

to show Saturn’s rings, 

sunspots, as well as, any 

passing comets to the 

interested student 

community. Apart from that, 

members of our teaching 

faculty routinely give lectures 

in various schools and 

colleges. 

I’ve lived in Kolkata for 10 

years, and noticed that the 

science students routinely 

looked forward to science 

articles in newspapers. This 

aspect is hardly seen in 

Odisha. It is necessary that 

scientists write articles for 

common man in local 

languages so that people are 

more aware of ongoing 

scientific developments  

From basic research to 
innovation, where do you 
think India stands? 

 I am a firm believer of “basic 

research should be 

supported, innovations will 

follow”. 

What are the inhibitory 
factors in India in context of 
interdisciplinary science? 

I will for now restrict myself to 

NISER. ‘Who’ will drive this? 

As you see these kind of 

collaborations succeed 

because they rise from the 

bottom to the top. It has to 

come from the students and 

faculty. If you want the 

director or some dean to 

decide, it will just sustain for 

few days, a month or a year. 

These kind of alliance is 

dominantly missing here 

because there of insufficient 

discussions. Once we get into 

discussing science  or my 

work with you, you can share 

your work and then common 

things can pop up. 

Super-Kamiokande Neutrino Detector in Japan 

Neutrinos are some of the most abundant yet mysterious particles in our 
universe. Every second 65 billion neutrinos pass through every square 
centimeter of our body and the Earth. Neutrinos do not carry electric 
charge, which means that they are not affected by the electromagnetic 
forces that act on charged particles such as electrons and protons. They 
are also extremely tiny because of which they travel mostly undisturbed 
through matter. This makes neutrinos extremely hard to detect, and the 
harder a particle is to detect, the more massive and sophisticated the 
detectors have to be. The Super Kamiokande in Japan is one such neutrino 
observatory. 
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Compiled	by	Raktim	Mukherjee	
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Clockwise from top-left: 
1. Electron Micrograph of the bone of a person afflicted by osteoporosis 

(PC:https://in.pinterest.com) 

2. Electron microscopy image of ground coffee at 500x magnification (PC: Maria Carbajo) 
3. Electron micrograph of RBC leakage from a ruptured capillary  

(PC: Steve Gschmeissner/Science Photo Library) 
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Glimpses from the 1st edition of Science 

Communication held at NISER Campus, Bhubaneswar 
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From the desk of the Co-ordinator 
I remember the day 

of December 7, 2016. I was 
one of the members of the 
panelist in judging the East 
India Regional Final 
of FAMELAB INDIA in 
Bhubaneswar. The event 
was organized by British 
Council of India. To my 
surprise, there were young 
participants from various 
institutes of eastern India 
but NISER. After returning 
home, I talked to a few of 
our students @ NISER and 
realized that we have a 
plethora of interested 
students who are willing to 
improvise on their skills of 
communicating science. 
 

Science Communic
ation (SC) is one of the 
fastest growing career 
opportunity in developed 
and in some developing 
countries. Constitution of 
India, by its Article 51A(h) 
and S&T mission of 
Government of India 
encourage to support and 
to promote SC.  
 

SC started with the 
objectives of reaching out 
to commoners to make 
them understand value 
of science and its outcome. 

Besides, it has many other 
implications and 
applications in science and 
education. 
 

With the help of a 
few enthusiast students of 
SBS, NISER, a venture 
along the line started and 
culminated to an event to 
present their skills. Two 
groups of SBS students, 
named Bohemian and Dar
win's Army presented two 
skits (each around 15 
minutes) to the audience 
(NISER members) on topics 
"Healthy Khao, healthy pio 
and healthy jio" and 
"Thank God for Evolution". 
 

A few important 
goals of this mission were 
to a) percolate among 
members of other schools 
to build groups of 
trained science communica
tors, b) reach out to 
common people to make 
them understand need 
of science and c) develop 
curriculum and courses at 
NISER, eventually. 
 

We had this 
inaugural session 
of Science Communication
 Mission of NISER on 

Friday, April 7, 2017 
unveiled officially by the 
then Director, Professor V. 
Chandrasekhar. In the 
current communication, 
you would also see that 
current Director, Professor 
Sudhakar Panda also 
support and encourage 
such events and efforts. 

Unfortunately, 
following the event of April 
7 for various reasons we 
could not keep the effort 
ongoing. However, in the 
meantime we invited many 
eminent people to deliver 
talks or organize workshops 
to impress upon the 
students of NISER that 
Science Communication 
can take it further to 
promote innovation and 
entrepreneurship. I think 
we need support from all 
walks of NISER members to 
re-initiate and sustain such 
efforts. On the anniversary 
of the Mission that we 
commenced, I appeal to 
the fraternity to come 
forward and start building a 
holistic NISER with the 
ability of fundamental 
research, innovation, 
entrepreneurship, critical 
and rational thinking with 
societal impact. 
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Look forward to 
hearing and experiencing 
your positive enthusiasm 
and support. Please feel 
free to contact me @ 
palok.aich@niser.ac.in 

I sincerely thank all 
the students and other 
people who came forward 

to make this effort 
successful. I also thank all 
who contributed to this 
issue, specially Mr. 
Safatullah for taking nice 
photographs of the event. 
Finally, my sincere 
gratitude to Shashank 
Patole and Rashmita Das of 

School of Biological 
Sciences, NISER in helping 
me to finalize this 
document.  

With the hope for 
the future, Bon voyage, 
yours truly, Palok Aich 
(NISER). 

 
 


