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From the Principal’s Desk
The Department of Physics releases this edition of
their newsletter 'Photon' on the inaugural of our
cultural activities of the academic year 2018-2019.
The newsletter 'Photon' contains some articles and
the reports of various activities conducted by the
Department. It also documents the work of the faculty and the students'
contribution towards the Department. This kind of newsletter provides an
opportunity to students and faculty members to voice up their opinions and
views on various topics which may provide information that is relevant to our
lives.
I congratulate the faculty and students for releasing another edition of their
newsletter 'Photon' and wish them all success in their future endeavours.
Fr. (Dr.) Jeronimo D'Silva
PRINCIPAL

“He that takes the truth for his guide and duty for his end, may safely trust in
God’s providence to lead him aright”
~ Blaise Pascal
“Look deep into nature, and then you will understand better”
~ Albert Einstein
“Knowledge is pre-requisite for survival”
~ Carl Sagan

The Head of Department Writes...
Greetings to all, from the Department of Physics !!!
It gives me immense pleasure to lead the Department
which comprises vibrant faculty members. Our
Department can be described as a unique prism
emitting manifold shades of learning and cocurricular activities. In keeping with our motto of providing quality
education, the Department is striving hard towards the achievement of high
academic standards and excellence.
Our varied co-curricular activities have enthused keen interest in Physics
among the student community leading to a considerable rise in the number
of students offering Physics at the Final Year level.
On behalf of our Department, I express my heartfelt gratitude to our
Principal Rev. Fr. Dr. Jeronimo D'Silva for his continuous support and
guidance in all our endeavours. My profound thanks to my colleagues in the
Department for displaying the team spirit in our mission to achieve
excellence. My sincere appreciation to all who have contributed to this
newsletter and, in a special way, to the editor Dr. Mathias Bosco Lawrence.
I wish all the faculty and students a great academic year 2018-2019.
Mr. Pradeep V. Morajkar
Head, Department of Physics

“A dream does not become reality through magic; it takes sweat,
determination and hard work”
~ Colin Powell
1

A few words from the Editor...
In this part of the world, the commencement of the academic year broadly
coincides with the onset of the monsoons. The much-awaited rains are a
welcome relief from the sweltering summer heat. They bring fresh life and
vigour into the environment. When properly channelized, their
rejuvenating waters are instruments of blessings and prosperity. Similarly,
the new scholastic year is a fresh beginning – to be faced with desires, hope,
carefully laid-out plans and decisive action. For, through the apostolate of
education, we are provided with the means to mould the personality, hone
the skills, sharpen and deepen the intellect, and shape the future, both, of our
students and of society. It is at such times that the immortal Biblical
prophecy comes to mind: “He has sent me to liberate captives, to give sight
to the blind . . . to proclaim a year of the Lord's favour” (Luke 4:18-19).
As we take our ﬁrst nimble steps in this 'new' academic year 2018-19, it is
right and ﬁtting that we look back at the year that has just gone by. For, we
need to take stock of our achievements, rejoice at our successes, evaluate our
activities and analyze our shortcomings – all, with the objective of doing
better.
We are glad to place this edition of our Departmental Newsletter in the hands
of our readers. We express our gratitude to all those who ensured, in various
ways, that it saw the light of day. True to its name, this edition, too, is a
'packet' – not of radiation, but of documentation that describes the activities
conducted during the academic year 2017-18. Besides, it throws light upon
the success attained by our faculty and students.
May Divine Light continue to guide our footsteps in this academic year, too!
And, may it turn out to be “a year of the Lord's favour”!
Dr. Mathias Bosco Lawrence

“Education is what remains after one has forgotten what one has learnt
in school”
~ Albert Einstein

2

Learning through experiments

A Workshop on “Learning by doing experiments in Physics” was
organized by the Department on 19th September 2017. Apart from 97
students and 17 faculty members from St. Xavier's College, the Workshop
was also attended by 81 students and 3 faculty members from other
institutions from across the State. While addressing the gathering during the
inaugural of the Workshop, the Principal, Dr. (Fr.) Jeronimo D'Silva stressed
on the importance of experiments in enhancing the understanding of basic
concepts. He lauded the efforts of the Department of Physics in organizing
such Workshops which, he felt, would go a long way in developing a love for
Science, in general, and for Physics, in particular. The Workshop Coordinator, Dr. Reshma Raut Dessai introduced the Resource Person, Dr.
Manmohan Singh Marwaha. The Head of Department, Mr. Pradeep
Morajkar welcomed the Resource Person and the participants, while Mr.
Sheshgiri Shettigar proposed the Vote of Thanks.
All through the Workshop, the Resource Person presented numerous
low-cost demonstrations which clariﬁed various Physics-based concepts.
These included waves and wave progression, transverse waves (with
different number of nodes and antinodes), longitudinal waves (with
compression and rarefaction), refraction, diffraction, total internal reﬂection
and dependence of frequency upon the length of a 'musical' straw. He also
provided a simple theoretical basis to each demonstration. The entire
Workshop was ably compered by Assistant Professor Ms. Abigail De Souza.
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At CSIR-Technofest
The Final Year (Physics) students, accompanied by Dr. Reshma Raut
Dessai, visited the CSIR-Technofest at National Institute of Oceanography
th
(N.I.O.), Dona Paula. The event was organized, on 8 August 2017, to mark
the ﬁftieth anniversary of Council of Scientiﬁc and Industrial Research
(C.S.I.R.). During the visit, the students viewed an exhibition of posters
about scientiﬁc activities at various C.S.I.R. laboratories. These included
waste water management technology, health care, civil aviation, glass
manufacturing, agriculture, and food and nutrition. The group also paid a
visit to the X-ray Diffraction (XRD) and Scanning Electron Microscopy
(SEM) laboratories at N.I.O. The working principles and operation of the
instruments were explained, by the in-charge scientists, to the students.

Learning from the alumnae
In keeping with a long-standing departmental tradition, our Final Year
students received the beneﬁt of advice from their seniors. This year, at the
invitation of Dr. Bosco Lawrence, Ms. Daneca Da Cruz and Ms. Bernadette
Rebeiro (both, alumnae of the Department) took time off their busy schedule
to make presentations to the students.
th
In her presentation, on 24 June 2017, Ms. Daneca Da Cruz shared her
experiences. She strongly urged the students to be focused on their studies.
She provided tips on the various aspects of the Final Year syllabus with
special emphasis on Project work. Her advice to the students was simple –
be diligent, regular and thorough in work.
th
On 8 January 2018, Ms. Bernadette Rebeiro spoke to the students about
her educational journey from St. Xavier's College to Cape Town University,
South Africa. Describing herself as 'a simple girl with a big dream', she
detailed her experiences at New Delhi where she pursued her post-graduate
studies. She provided information about the procedures involved in
securing admission to Universities abroad. She strongly encouraged the
students to 'think big' and work towards securing admission to educational
institutions abroad.
4

In a Cheerful Mood
How many theoretical physicists specializing in general relativity does it
take to change a light bulb?
Answer: Two. One to hold the bulb and the other to rotate the universe.

***
Why can't you trust an atom?
Answer: They make up everything.

***
A student recognizes Einstein in a train and asks: Excuse me, professor, but
does New York stop by this train?

***
A hydrogen atom lost its electron and went to the police station to ﬁle a
missing electron report. He was questioned by the police: “Haven't you just
misplaced it somewhere? Are you sure that your electron is really lost?”
“I'm positive”, replied the atom.

***
A physics student was hit by a brick falling from a house. He fainted, but
came to after a while and started smiling. The onlookers were worried, so
they asked him why the smile. “I just realized how lucky I am because the
kinetic energy is only half m v squared.”

***
The experimentalist comes running excitedly into the theorist's ofﬁce,
waving a graph taken off his latest experiment. “Hmmm,” says the theorist,
“That's exactly where you'd expect to see that peak. Here's the reason.” A
long logical explanation follows. In the middle of it, the experimentalist
says “Wait a minute”, studies the chart for a second, and says, “Oops, this is
upside down.” He ﬁxes it. “Hmmm,” says the theorist, “you'd expect to see
a dip in exactly that position. Here's the reason...”.
Source: The Internet
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Study Tour to Scientic Institutions
in Mumbai

The Department of Physics organized its annual study tour for the Final
Year students in November 2017. The students were accompanied by three
faculty members – viz., Mr. Pradeep Morajkar (Head of Department), Mr.
Manoj Salgaonkar and Dr. Reshma Raut Dessai. As part of the tour, the
group visited Nehru Planeterium, Worli where they were treated to a
stunning show entitled “Brahmhand ki Sair”. Through the show, they were
afforded a splendid and exciting picture of the universe.
The highlight of the tour was the trip to India's premier nuclear research
institute, Bhabha Atomic Research Centre (B.A.R.C.). At B.A.R.C., the
group was welcomed by Dr. S.K. Sahoo (Assistant Director, B.A.R.C.) and
Dr. S.M. Yusuf (Head, Solid State Physics Division, B.A.R.C.). While
interacting with the students, Dr. Sahoo stressed on the importance of
focusing on the basics. In a similar vein, Dr. Yusuf advised the students to
develop an attitude of curiosity. He also encouraged them to correlate basic
concepts with applications and instrumentation.
Later, reactor engineers explained the features, operational aspects and
technical details of the Dhruva reactor using a scaled-down model. The
group was led to the reactor ﬂoor where they viewed the actual components
of the working reactor and various research instruments. The operation of
various neutron spectrometers was also explained to the group. Besides the
reactor visit, the group also got to access various laboratories across the
6

B.A.R.C. campus. They observed the use of mass spectrometers, thin ﬁlm
deposition, Raman spectrometry, neutron counters, Small Angle X-ray
Scattering (SAXS) measurements and the mirror furnace laboratory. Dr.
Anil Jain and Dr. Debasis Sen (both, senior scientists at B.A.R.C.) ably and
meticulously saw to all the arrangements pertaining to the B.A.R.C. visit.

Congratulations!!!
Our Assistant Professor Mr. Sheshgiri Shettigar has
successfully cleared the GATE (Graduate Aptitude Test
in Engineering) examination conducted in February
2018. Clearance of this prestigious examination, which
is jointly conducted by the Indian Institute of Science
and seven Indian Institutes of Technology, qualiﬁes the
candidate for enrolment in M.Tech. courses and/or
registration for Ph.D at top-notch institutions across the
country.
Mr. Shettigar, an alumnus of St. Xavier's College, secured the Third
Rank at the T.Y.B.Sc examination conducted by Goa University in April
2014. He was also awarded a Gold Medal, by Goa University, for his
excellent performance in the M.Sc (Physics) course.
While congratulating Mr. Shettigar on his latest achievement, the
Department wishes him further, and greater, success in his future
endeavours.

“I have no special talent. I am only passionately curious”
~ Albert Einstein
“The essence of science is independent thinking and hard work;
not equipment”
~ C. V. Raman
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The Nobel Prize in Physics is awarded to...

The genius of Albert Einstein can be gauged from the fact that theories
propounded by him in the early twentieth century are being experimentally
proved only in recent years. For example, in his General Theory of
Relativity, Einstein suggested that matter and energy could curve the
geometry of space-time. This curving causes the effect of gravity.
According to his theory, space-time could stretch, expand, tear and even
collapse into very dense objects called 'black holes'. The motion of black
holes and other dense remnants of dead stars creates ripples in the fabric of
space-time through the formation of gravitational waves.
Though predicted around a century ago, gravitational waves have been
experimentally observed only in the year 2015. This was made possible by a
complex but delicate experiment by the LIGO collaboration which brought
together more than a thousand researchers from about twenty countries.
The profound character of this detection has ensured that Rainer Weiss
(a professor at the Massachusetts Institute of Technology) and Kip Thorne
and Barry Barish (both of California Institute of Technology) have been
awarded the Nobel Prize in Physics for the year 2017. The work of these
Nobel Laureates brought a four-decades long effort to fruitful conclusion.
While announcing the award, the Royal Swedish Academy described their
work as “a discovery that shook the world”. Incidentally, the detected
gravitational waves originally emanated from a collision that occurred a
billion light years away between a pair of massive black holes.
8

While validating Einstein's long-standing prediction, the discovery also
opens up the possibility of gravitational wave astronomy. This is actually a
method that allows the mapping of some of the most violent processes in the
universe like black holes or neutron star mergers. Such astronomical events
cannot be detected using light or conventional methods. Thus, scientists
may soon have the means to look deeper into the universe. Interestingly, we
may even have detectors with the ability to “look” at the beginning of the
universe. Capturing gravitational waves and interpreting their message
will, indeed, open up a wealth of discoveries.
Ms. Abigail De Souza
Assistant Professor, Department of Physics

One hundred percent!!!
Our Final Year (Physics) students have again done us proud by
completting their University examinations with ﬂying colours. Of the
eighteen students who comprised the graduating class of the academic year
2017-18, twelve have secured a Distinction while six have passed in the First
Class. The Department of Physics congratulates the students on their
stupendous success with the hope that it will be the precursor to even greater
achievements.

“Plan your work for today and everyday; then, work your plan”
~ Margaret Thatcher
“Science is a way of thinking much more than it is a body of knowledge”
~ Carl Sagan

9

Physics in Occupational Therapy
The applications of Physics are multifaceted indeed! They, and the
principles on which they are based, can be encountered in numerous ﬁelds.
One such domain of application is occupational therapy.
Occupational therapy is a client-centred health profession which is
concerned with promoting health and well-being through occupation. Its
primary goal is to enable people to participate in the activities of everyday
life. To put it differently, let us consider the case of an accident victim whose
life is saved by the doctor. But, though saved, he is left crippled. Without
occupational therapy, the unfortunate victim would be dependent on his
family members or nurse for all his needs. Occupational therapy can come
to the aid of this victim through the use of splints, artiﬁcial limbs or
technological advances. This would drastically reduce his/her dependence
on others. A famous example would be the legendary physicist, Stephen
Hawking.
We could also consider the case of a person with a hand-disability which
would necessitate the use of splints. The building and ﬁxing of splints are
based on the principles of Physics. The splints should support the injured
hand so that they promote healing and allow a reasonable range of motion.
The splint should be attached in a manner which does not harm the injured
and un-injured parts of the hand or body to which it is attached. The
knowledge of Physics-based concepts e.g. centre of gravity, torque,
pressure, moments, mechanical advantage and forces are absolutely
necessary, in this case. Physicists know that the centre of gravity is a must
for holding the splint together, prevent it from breaking and, at the same
time, not applying unnecessary pressure to the injured or un-injured parts of
the limb. The longer the splint, the greater is the mechanical advantage,
making the wearing of the splint more comfortable. Pressure and torque at
the right point of the limb will enable the bone to remain in its correct
position. The right amount of torque will also aid in the rotation of the joint.
Stroke and cardiac patients, and those with arm, leg, pelvis or hip muscle
injuries, and those having poor posture ﬁnd it difﬁcult to climb steps and,
sometimes, even to walk. This is due to either poor muscle tone or misadjustment to the centre of gravity. A gradual increase in lifting weight
attached to a proper point of the leg can lead to an increase in muscle tone. It
10

is at this point that the knowledge of Physics comes in. In this regard, can't
you recall the time when you visited a hospital and saw someone's leg, in a
cast, lifted up and with weights attached to it through a pulley? Well, the
principles of Physics were at work there!
Technological aids, based on physics/electronics principles, are often
used in occupational therapy. We can list, in this category, the design of
wheel chairs, home automation for the disabled e.g. the turning on/off of
lights when entering/leaving the room for elderly people or those with hand
disabilities etc. The designing of such technological aids is a joint venture
between an occupational therapist and an engineer.
Is there any doubt, therefore, that the sound knowledge of Physics is
essential in occupational therapy?
Dr. Nelson Lobo
Associate Professor, Department of Physics

Summer course
The Physics Department conducted a summer course entitled
rd
th
“Astronomy and Astrophysics” from 23 to 26 April 2018 with Dr. Reshma
Raut Dessai as the Resource Person. The course, attended by 27 students,
saw the participants being exposed to various areas like astronomical scales
and co-ordinates, motion of co-ordinate systems, basic stellar astronomy,
galaxies, the stellar life cycle, the calendar system and seasons. The
participants were awarded Certiﬁcates at the conclusion of the course.

“Man’s greatness lies in his power of thought”
~ Blaise Pascal
“Truth is ever to be found in simplicity; and not in the multiplicity and
confusion of things”
~ Isaac Newton
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Drawing inspiration
from the Nobel Laureates
The faculty and students of the Department of Physics actively
participated in the Nobel Series – 2018 which was organized in Goa.
On 10th January 2018, Dr. Nelson Lobo and Mr. Karesh Phondekar
(T.Y.B.Sc student) attended the curtain-raiser lecture delivered by Prof.
Raghavan at Sanskruti Bhavan, Panjim. In his lecture, Prof. Raghavan
provided an overview of science education and research in India. He
stressed that universities have a major role to play in furthering scientiﬁc
research even though scientiﬁc breakthroughs are generally the result of
individualized initiatives rather than institutional efforts.
The faculty and Final Year students also attended the interaction with
nd
Nobel Laureates held at Kala Academy, Panjim on 2 February 2018. The
simplicity, approachability and perseverance exhibited by the Laureates
were indeed inspiring.
Accompanied by Assistant Professor Mr.Sheshgiri Shettigar, the Final
Year students visited the Travelling Exhibition entitled “The Nobel Prize:
Ideas Changing the World”. The exhibition included various galleries
devoted to varied aspects of the Nobel Prize. One gallery showcased items
that belonged to Alfred Nobel who instituted the Prizes. It included his most
famous invention viz. the dynamite. Another gallery contained various
items donated by Nobel Laureates. These items had been used by the
Laureates themselves during the course of their work. There was also a
gallery that provided details of Nobel Prizes awarded right from the time of
their inception. Notable were galleries which provided information on
Indian Nobel Laureates and other famous Indian scientists. The Exhibition
also included an aesthetically-arranged presentation on the recentlyawarded Nobel Prizes in all six categories.

“If I have seen further than others, it is by standing on the shoulders of
giants”
~ Isaac Newton
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Interfacing and Automation
“In experimental Physics, one observes and notes down readings of
various parameters. The instruments are re-adjusted and further readings
are then recorded. The process continues until a sufﬁcient number of
readings are available to plot a graph, perform calculations and, ﬁnally,
arrive at a result. The tedious process can be simpliﬁed through the
interfacing of the apparatus with properly-programmed computers. This
arrangement permits the experimentalist to leave the apparatus unattended
for long periods of time during which readings are recorded automatically,
graphs are plotted, and calculations completed – all, without human
intervention,'' said Dr. Nelson Lobo. He was speaking, as Co-ordinator, at
the inauguration of the one-day Workshop on “Interfacing and Automation”
conducted by the Department of Physics for the Final Year (Physics)
students on 19th February 2018. In his remarks, the Principal Dr. (Fr.)
Jeronimo D'Silva appreciated the efforts of the Department in organizing
such workshops which, he felt, would help in the building of appropriate
skills in students.
The Resource Person, Mr. Datta Naik introduced the students to the
world of automation. After covering the basic concepts in substantial detail,
he taught the students to work with transducers and sensors. Various handson experiments, using C programming skills, were conducted – all aimed at
simplifying and automating data acquisition. The students enjoyed the
highly-interactive experimental sessions.

“An experiment is a question which science poses to nature. A
measurement is a recording of nature’s answer”
~ Max Planck
“Reality must take precedence over public relations;
for, nature cannot be fooled”
~ R. Feynman
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The visit to Instruments Industry Pvt. Ltd.

Accompanied by Associate Professor Mr. Manoj Salgaonkar, the Final
Year students went on a study trip to Instruments Industry Pvt. Ltd which is
th
situated at Mapusa Industrial Estate. The visit, on 24 February 2018, saw
the group being exposed to the production and operation of various types of
sensors, thermocouples and gauges. The process of producing Resistance
Temperature Detector (RTD) and its coupling with thermocouples were
elaborated in great detail. The ﬁrm produces thermocouples using different
conductors. This results in thermocouples that can measure different ranges
of temperatures. Incidentally, the thermocouples are robust and can
withstand temperatures of upto 1300ºC. The group was also shown the
production of artillery sensors.
In the latter part of the visit, the group was shown around the pressure
gauge division. At this division, the production and working of various
pressure and temperature gauges was explained and demonstrated. The Unit
manufactures gas ﬁeld temperature gauges and also those with nitrogen and
salt water bath. The details of both these gauges were provided to the group.
The students were excited with the ﬁrst-hand experience afforded to
them about the concepts which they learn in their theory courses.
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Why learn Physics?
Physics is the science behind every fundamental process of the physical
world. Being one of the oldest disciplines of science, physics has helped
mankind to understand nature in its physical form and use it to solve
numerous problems. Physics is associated with every practical process,
whether natural or man-made. Its reach extends from the core of the atom
to the furthest reaches of the universe. Therefore, to understand physics,
one needs to think deeper than otherwise. Possibly, this “necessity” to think
is the main reason for Physics to be regarded, by many, as being difﬁcult to
comprehend and, hence, causing it to be feared. This widespread situation
notwithstanding, there is many a reason for any student to study Physics.
One of the chief reasons would be that he/she needs to understand the
underlying laws in order to comprehend Physics. Further, the ideas need to
be processed and, then, associated with the case under study.
This
methodology, if rightly adopted, would help the student to investigate,
reason out, infer and, then, apply to any situation he/she encounters.
Students are thereby provided the means to discover and learn. Learning
Physics often requires one to do quantitative analysis. Undoubtedly, this is
a requirement not only in technical areas but also in day-to-day activities
e.g. estimating the strength required to throw a stone in order to make it hit a
target.
Physics is hidden behind almost every practical process or event. The
beneﬁt of knowing the Physics involved in any process is that it gives us the
power to steer and control it. This makes the knowledge of basic Physics
essential to one and all. . Areas likes quantum mechanics have applications
in the ﬁeld of neuroscience, para-psychology, chemistry, and even
molecular biology. Advanced machines using principles of physics and
their applications are now indispensable in varied ﬁelds like biology,
chemistry and, even, medical science. The techniques of Physics have led
to innovations in equipment leading to, even, medical diagnosis and
treatment procedures turning more advanced and accurate. The
development of material Physics have helped in archeology, history and
paleontology.
15

Constraints of space make it impossible to adduce further evidence that
Physics and its study – even at the elementary level – is essential. Though it
may seem to be a 'difﬁcult' subject for many, a proper approach and the right
perspective will surely remedy the situation.
Mr. Sheshgiri Shettigar
Assistant Professor, Department of Physics

Sky Observation Programme
The Department of Physics
organized a 'Sky Observation
Programme' on 3rd March 2018. The
Programme was attended by 120
students and 8 faculty members. In the
initial part of the programme, Dr.
Reshma Raut Dessai made a PowerPoint
presentation entitled “Space and Space
Future”. The presentation included an
explanation of the solar system,
constellations, recently discovered
planets, and careers in astronomy. The
presentation was followed by the
screening of a video based on Sunita William's visit to the International
Space Station. Finally, during the sky observation session conducted at the
terrace of the College Science building, the participants viewed the Moon,
the planet Venus, some constellations and nebulae through a six-inch
telescope.

“Science is a beautiful gift to humanity; we should not distort it”
~ A. P. J. Abdul Kalam
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Some Memories
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