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Block-1, (Old CM Block)
1" Floor, Janala Bhawan

Ranoj Pegu

Minister Dispur, Guwahati-781008

Education, Tribal Affairs (F) Ph.No.. +0100547-03825 (M)
Indigenous and Tribal Faith & 0361-2237023 (0)
Culture (L & M) Depti pequ@amail com

MESSAGE

1 am delighted to know that the Alumni Association of Deptt of Physics,

Mangaldai College is going to publish its E-magazine entitled “Bikiron™.

As we all know that there is not even a single activity of our lives which is
possible without science. Physics is playing a vital role in our everyday life and is
involved in a number of activities we perform in our day to day life. Asking
importance of physics is like importance of nature itself. It is not a question of
importance but a question of need. The world today is very digital. With the help of
digital publishing, one can get the benefit of reaching a broad range of readers
beyond geographical boundaries. Alumni plays a pivotal role in any educational

institutions. Their significance extends far beyond their time as students.

I extend my warm greetings and heartfelt gratitude to the members of the
Alumni Association of Deptt of Physics, Mangaldai College for their efforts and

hope that they will work for the betterment of the institution in the days to come .

(Dr. Ranoj Pegu)



Q@ Mangaldai, Pin-784125, Dist.- Darrang
®© 9435137000 (), 7002501577 (P)

B principalmangaldaicollege@gmail.com
@ www.mangaldaicollege.org

Dr. Kamala Kanta Borah, M.Sc, Ph.D

PRINCIPAL
Mangaldai College, Mangaldai

Message from the Principal’s Desk

It is really a joyous and proud moment for all of us that Alumni
Association, Department of Physics is going to publish a e- Book naming BIKIRAN
from the year, 2024. | am extremely happy to share my thoughts in this occasion.
| do hope that the book will be able to delve into cutting edge research and
foster deeper understanding in the field of Physics. This eBook will showcase not
only the expertise and dedication of Alumni, department’s faculty and
researchers but also offer a good platform for students, teachers and
enthusiasts in exploring the wonder of the Physics world. The holistic effort
made by the Alumni association to publish the eBook for broadening the reach
of scientific knowledge is praise worthy. | consider it a one of the contributing
steps towards achieving the College’s vision- “Development of Scientific
temperament among the masses”

Congratulations on the release of your eBook.

"

Principal
Mangaldai College
Mangaldai



DEPARTMENT OF PHYSICS

MANGALDAI COLLEGE

MANGALDAI, ASSAM, 784125
Email: physics.mangaldaicollege@gmail.com

MESSAGE

I am thrilled to hear that you are going to published An E-Book, “Bikiron”.
Congratulations to all on this tremendous achievement. It takes a lot of hard work,
dedication, and creativity to put together something as impressive as this.

I have always admired the writing style and ability of ex-students of Physics
Department, Mangaldai College to bring readers into a different world of
“Bikiron”.With the word which will definitely help in spreading positive energy of
knowledge among the readers. This work has always inspired me, and I can only
imagine how much it will inspire others.

I know that publishing ane-book is not an easy feat, and it takes a lot of
courage to put work out there for the world to see. But this hard work has already
paid off. The students have left a lasting impact on the literary world, and I have no
doubt that this e-book will be a great success.

Once again, congratulating allfor this wonderful accomplishment

With warm regards,

ﬁﬁﬁ\a\ﬂw \Q A,

24~ g9~
Dr Ranjan Sarma L
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A Bond Beyond Books:
The Sentiment of Alumni Towards Their Physics
Department

As I stepped into the hallowed halls of my alma mater,
memories came flooding back. The Physics Department, where
I spent countless hours pondering the mysteries of the universe,
still stands tall, a testament to the power of learning and growth.
But what is it about this place that evokes such strong emotions
in me and my fellow alumni?

For many of us, the Physics Department was more than
just a place of study; it was a crucible of transformation. It was
where we discovered our passions, honed our skills, and formed
unbreakable bonds with peers and mentors alike. The after-
class discussions, the grueling lab sessions, and the triumphant
moments of understanding — all these experiences wove a
tapestry of memories that we treasure to this day.

The department’s emphasis on hands-on learning, critical
thinking, and problem-solving instilled in us a sense of curiosity
and confidence. Qur professors, with their unwavering
dedication and patience, guided us through the labyrinth of
complex concepts, making the abstract tangible and the obscure
clear.




Years have passed since graduation, yet the sentiment towards our Physics
Department remains unwavering. We alumni still speak of our time there with reverence,
our voices tinged with nostalgia and gratitude. With the formation of “Alumni association
of Mangaldai college Physics department”, we receive a platform to meet our seniors to
senior most alumni and juniors to junior one. This platform of all time alumni had decided
to publish a magazine to share the various thoughts and creativity. The aim was to bring
the large family of Mangaldai College Physics department under the same umbrella
irrespective of our present status.

Though our intention was same but the whole process was not so easy. The busy
schedules of all, living different places brought tremendous challenges to us. But there is a
great saying “a river flows as the public shakes fingernails”. With the continuous efforts of
honorable professor Dr. Ranjan Sarmabh sir, President of Editorial Board Mr. Kankan
Medhi, the process started. We decided to publish an e-book for the year 2024. Special
mention of vice president of the board Deepjyoti Sahariya is needed along with other
members of the board for their contribution in publishing this e-book. Advices from the
senior alumnus also from advisors help us to shape the book in satisfying way.

As a first edition of the e-book, there may be any unwilling mistakes. We would like to seek
apologies if any. We hope, our efforts to stay connected and keep connected all alumnus
with their Graduation College as well as department will begin with the publication of this
e-book “Bikiron”

On behalf of editorial board, I would like to thank Principal Dr. KK Borah sir, HOD Dr.
Ranjan Sarmabh sir, other respected present and retired faculties and last but not the least
all the members of the “Mangaldai College Physics Department Alumni Association”. We
expect, in the upcoming years we will have more editions of “Bikiron” whether as a n e-
book or a book.

Thank You.
Jai Mangaldai College
Jai Mangaldai College Physics Department

Abinash Baruah
Secretary, Editorial Board
“Bikiron 2024”
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Importance of Measurement in Physics

Dr. Ranjan Sarma

For thousands of years the spinning Earth provided a natural standard for our
measurements of time. However, since 1972 we have added more than 20 “leap seconds”
to our clocks to keep them synchronized to the Earth. Why are such adjustments needed?
What does it take to be a good standard? (Don Mason/The Stock Market and NASA) *

Like all other sciences, physics is based on experimental
observations and quantitative analysis based on measurements.
The main objective of physics is to find the limited number of
fundamental laws that govern natural phenomena and to use
them to develop theories that can predict the results of future
experiments. The fundamental laws used in developing
theories are expressed in the language of mathematics, the
tool that provides a bridge between theory and experiment.
When a discrepancy between theory and experiment arises,

new theories must be formulated to remove the discrepancy.

Many times, a theory is satisfactory only under limited conditions; a more general theory
might be satisfactory without such limitations. For example, the laws of motion discovered
by Isaac Newton (1642—1727) in the 17th century accurately describe the motion of
bodies at normal speeds but do not apply to objects moving at speeds comparable with
the speed of light. In contrast, the special theory of relativity developed by Albert Einstein
(1879—1955) in the early 1900s gives the same results as Newton’s laws at low speeds

T 15BN:078-93-341-2024-0



but also correctly describes motion at speeds approaching the speed of light. Hence,
Einstein’s is a more general theory of motion.

In Physics Lab quantitative analysis is the base of fundamental experiment of
measurements using Slide callipers, Screw gauge,
Spherometer etc. A vernier scale or a vernier calliper
is a measuring device that is used to precisely measure
linear dimensions. It is a useful tool to measure
spherical and cylindrical objects. It has two main
scales known as the main scale and the vernier’s scale,
which are divided into small divisions. Both the scales
have two jaws that are perpendicular to the scale. The
zeroes of the main scale and vernier scale coincide
when the jaws are made to touch each other. The jaws
and the metallic strips are designed to measure the
diameter of objects. In this experiment, we will learn
to measure the diameter of a small spherical/

cylindrical body using Vernier Calliper. But
unfortunately, it has been observed that students of
physics hardly find any interest on it while performing these measuring experiments. It
happens because most of the students concentrating only on the measurement of length/
distance. But they don’t think or ignore the point about how precisely the linear dimension
can be measured using the slide callipers. Similar performance has been observed with
the experiment of measuring dimension using screw gauge and spherometer also.

Thus we can conclude that by concentrating on the point of greater precision we
can enjoy the beauty of measuring experiment by slide callipers, Screw gauge, Spherometer
etc. %*

*Taken help from Internet

Dr. Ranjan Sarma, 1991-94, Physics (Major) Batch,
Department of Physics,Mangaldai College

T @ ISBN:078.93-341-2024-0
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Effect of irradiation on the Electrical and Dielectric

The
electrostatic
stress produced
due to the
lattice
deformation is
quantitatively
related to
electrical
conductivity
and dielectric
properties of
the track
storing
medium.

properties of SSNTD

Dr. Kangkan Sarmah

Introduction

A large number of polymeric materials like CN, CR-39
(PADC), PMMA, LR- 115 etc are widely used for the purpose
of radiation detection which are technologically called solid
state nuclear track detectors (SSNTD). Passage of energetic
ions or irradiation produce displacement of lattice sites of the
material medium, but the existing elastic force of the SSNTD
material tries to restore the displaced lattice sites to their original
position. Thus depending upon the comparative strength of
the electrostatic force that is produced due to lattice deformation
and the elastic restoring force of lattice, a dynamic equilibrium
is attained and as a result the tracks so produced may remain
stored in the medium as latent tracks or anneal out in a very
short time which may be of the order of lattice vibration time
1013 sec. It is observed that in the materials used as SSNTS’s
the electrostatic stress and the elastic stress satisfies the
condition such that latent tracks are stored.

The electrostatic stress produced due to the lattice
deformation is quantitatively related to electrical conductivity
and dielectric properties of the track storing medium. In a sense
tracks storing sensitivity of any SSNTD is determined to the
extent to which the electrical conductivity and dielectric
properties are affected by the process of heavy ion radiation.
Hence a quantitative experimental estimation of the
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modification or the change of electrical conductivity and dielectric
constant due to the passage of heavy ions is expected to have
point to point correspondence with the track formation mechanism
or track sensitivity.

Effect of irradiations

Generally the radiations may include from photons to various
high energy heavy ions. These radiations may come from the
natural environment of space, the operating environment of a
nuclear accelerator facility or the controlled irradiation form an
accelerator. Such type of irradiation in solid results in creation of
variety of defects like vacancies, interstitials and dislocations.
Again ions incidents on matter experience two different type of
stopping processes which cause them to lose energy as they
traverse the host material. These stopping processes arise both
from the electrons and the nuclei of the host material medium,
which are termed as the electronic stopping and nuclear stopping
respectively. High energy ions dissipate most of their energies in
electron excitation rather than nuclear Collisions. Coulomb
interaction with the electrons of the lattice ions, the irradiating
high energy ions may produce their tracks in some dielectrics or
semi conducting materials provided some basic considerations
of the host material and the heavy ions are satisfied. The
observation of the structure of tracks so produced is very important
not only for the development of the nuclear materials and solid
state detections for high energy ions but also from the very

*UOT)BULIOJ YIBI) JO WISTURYIIW JY) )epranyd o) yurodpue)s

fundamental standpoint to elucidate the mechanism of track
formation. Passage of a heavy ion is a material used as a solid
state nuclear track detector (SSNTD) creates very large scale
lattice defects or radiation damage along the path of the heavy
ions. These extended lattice damage may remain stored in the
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host material as latent tracks. Exchange of energy between the
electrons and nuclei is inhibited by large mass discrepancy, but it
is an important component of the radiation damage.
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Ion beams have been used to modify the electrical, electronic and optical properties of
polymers by depositing energy in the material. Further bond breakage of organic molecules in
general results in the formation of an ensemble of smaller molecules many of which may be
volatile. As a result during the irradiation, some material is expelled from the original solid
thereby producing an irreversible change. In certain polymers new carbonaceous material is
formed with an enhanced electrical conductivity. Considerable efforts have been done for the
study of the conductivity of polymers under a range of conditions other than during radiation, for
example with a strong applied electrical field. But studies using radiation have notable advantages,
because irradiation is known to enhance the electrical conductivity together with wide ranging
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modifications on the dielectric properties. Different mechanisms such as electronic excitation,
electronic ionization and atomic displacement are claimed to influence the electric and dielectric
properties. Figure shows the passage of an ionizing particle in a polymer.

Incident Charged Particle

Broken Bonds or Chain
Fig. Passage of an ionizing particle in a polymer
Electrical Properties
The study of electrical conductivity of any material gives an insight into the transport
mechanisms for the prevailing carrier species, which may be electrons, holes or ions. Electrical
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conductivity is also an important parameter, which determines whether or not the material is a
sensitive nuclear charged particle track detector. Generally, high band gap semiconductors or
insulators in which at any temperature, the density of charged carriers and their mobility are low,
are found to be capable of storing tracks produced by the passage of nuclear charged particle
through them. Of course heavy ion irradiations in the SSNTD’s produce defects also and these
defects include typically vacancies, interstitials, dislocations and bond breaking events.

When radiant energy acts on a material, its electrical properties may change and new
electrical phenomena may develop in it. Furthermore profound alternation might occur in the
structure of the material, its mechanical strength and optical properties etc. Evan at room
temperature under the influence of heavy ion, electrical conductivity of normally insulating
polymeric material has been found to increase. Again at sufficiently high doses the resistivities
have been found to saturate at different values depending on materials and the nature of the ion
beam. Generally most of the modifications of polymers are associated with energy deposition
process, resulting in substantial radiation damage. It has been demonstrated that electronic energy
loss of the incoming ions play a major role and is primarily responsible for the modifications of
the material is both KeV and MeV energies.

There exist a strong correlation between the electrical resistivity of a material and its
ability to store tracks. In general only those materials having resistivity values greater than 2000
ohm-cm can store tracks. Again to maintain permanently the deformations produced in the material
along the charged particle trajectory the carrier mobility of the detector substance must be low.
The resistivity of any track storing dielectric material is also a strong function of temperature.
The nature of temperature dependence of electrical conductivity in highly disordered materials
which includes polymers in general is determined by charge carrier process. Such type of
conductivity has been found to obey a general rule given by
¢ (T) = o exp{- (T /T)"}

where 6, and T_are characteristic parameters which are some weak functions of temperature
and strong function of the nature of irradiation in case of irradiated materials. The exponent n
depends on the conduction mechanism. Value of n generally lies between 1/2 and 1/4. For doses
in the intermediate range (10!® to 10'7 ions/cm?) transition of n~1/2 to the n~1/4 dependence
occur at room temperature. Hence at room temperature and for intermediate doses, both one and
three dimensional scattering processes contribute to the conductivity with relative strengths which
are functions of temperature. Thus
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6 (T)= o, (T)+o0, (1)
= (0,y), exp{-(T ;| T)"*}+(s,,), exp{-(T,,/T)"}

Here 1|0 (T) will give the value of resistivity.

Dielectric properties

The dielectric response of solids provides information about the orientational adjustment
of dipoles and the transnational adjustment of mobile charges present in a dielectric medium in
response to an applied electric field. The energy transferred to an insulating material when
subjected to an alternating electric field is a function not only of the applied field and its frequency
but also it depends on the physical characteristics of the material. The most important property
of a dielectric material is its ability to be polarized under the action of an external electric field.
Polarization being a bulk property can also be influenced by subjecting the dielectric material to
heavy ion irradiation. Study of dielectric response before and after heavy ion irradiation gives
significant insight to the modifications of the bulk properties responsible for dielectric response.
A possible way to analyze these effects is to measure the dielectric response and loss factor as a
function of frequency of applied field and temperature. With these points in view, the dielectric
response and the dissipation factor of pristine and irradiated PADC samples are determined at
various frequencies and ambient temperatures. From the results thus obtained, track formation
mechanism can be correlated with the dielectric properties of pristine and irradiated samples.

The knowledge of dielectric constant and loss factor of PADC solid state nuclear track
detectors give better understanding of the track formation mechanism on the basis of the micro
structures or clusters so formed due to the passage of the heavy ions through the polymer material.
Generally due to the passage of heavy ions carbon rich microstructures are formed along the ion
path.

According to Debye’s original model the classical case of dielectric response is a set of
identical non-interacting dipoles free to rotate against some viscous resistance in a fluid like
medium. In case of solids the dipoles jump by thermal excitation between two preferred
orientations separated by a potential barrier. The Debye susceptibility is given by the expression.

Z (W)= 1/(1+wE)-iwt/(1+w*t)

where t is the relaxation time. Typical examples of dipolar behaviours are found in many
polar polymers which includes many conventional SSNTD’s. In many real polymers, however
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the dielectric response departs from Debye response, response in such polymers is found to obey
the universal law.
The dielectric property of a medium is largely affected by a process called polarization.

The polarization process in a dielectric medium consists of both rapidly forming and slowly
forming orientation of dipoles and carriers. Rapidly forming polarization is electronic in nature
and it is due to the displacement of electrons in the atoms relative to the positive nuclei, a
process that requires about 10-"° second and corresponds to the frequency of ultraviolet light.
Slowly forming polarization includes atomic polarization that arises from the displacement relative
to one another in a molecule, a process requiring about 102 to 10" second and corresponds to
the frequency of infrared light. The time needed for the dipolar or orientational polarization
process depends upon the frictional resistance of the medium to the change of molecular
orientation. All these three type of polarizations has prominent contributions to the dielectric
response of SSNTD’s under irradiation.
Summary

Different investigations are being carried out by various scientists to understand the physical
processes that take place during the passage of heavy ions in the PADC detector. For example a
correlation between track formation mechanism and electrical as well as dielectric properties of
CR-39 has been made by studying the effects of O and Si” ions in the energy range 50 mev-100
mev. For the correlation purpose structural studies are also made with the help of FTIR, UV
spectroscopy and XRD analysis.

Due to heavy ion irradiation on the polymer, rearrangement of bonds occurs which results
in the modifications in the microstructures present in the polymer matrix. The modifications of
three microstructures affect the electrical conductivity and dielectric properties of the material.
The electrical conductivity increases in case of O°" irradiation while the dielectric constant
decreases. But for Si®* irradiation the electrical conductivity decreases and dielectric constant
increases.

The main cause for the change in electrical conductivity and dielectric constant in case of
O°" irradiation is the formation of C=C bonds in the polymers matrix which is the potential
source of free carriers. Conversion of C=C bonds to C-C bonds in the polymer due to Si¥" irradiation
decrease the free carries by cross linking and so results in a decrease in conductivity and increase
in dielectric constant.

Conductivity is due to hopping of thermally generated carriers between two conducting
carbon rich complexes isolated by a non- conducting zone. Between any two carbon rich
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conducting complexes a narrow depletion regions is formed localizing a potential berries and in
that depletion region charge screening effect is produced.

From the nature of the dielectric response and temperature dependence of conductivity in
irradiated sample, the grain boundary potential localized in the depletion region is found to be
the main factor responsible for the mechanism of conductivity and dielectric response. In pristine
samples also the nature is qualitatively similar with difference only in magnitude. Thus the grain
structure with the built in potential that exist in the polymer matrix is the prime cause of track
formation. **
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O & The curricular and pedagogical structure
National Curriculum Framework = Of SChOOl education as enViSage by NEP_2020 iS
for School Education . .

2023 reconfigured to make it responsive and relevant

to the developmental needs and interests of learn-
ers at different stages of their development, cor-
responding to the age ranges of 3-8, 8-11, 11-
14, and 14-18 years, respectively. The curricular
and pedagogical structure and the curricular
framework for school education will, therefore,
be guided by a 5+3+3+4 design, consisting of
the Foundational Stage (in two parts, that is, 3
years of Anganwadi/pre-school + 2 years in
Curriculum and primary school in Grades 1-2; both together cov-
. ering ages 3-8), Preparatory Stage (Grades 3-5,
Pedagogy in Schools covering ages 8-11), Middle Stage (Grades 6-8,

as envisage by covering ages 11-14), and Secondary Stage

NCFSE-2023: (Grades 9-12 in two phases, i.e., 9 and 10 in the

. first and 11 and 12 in the second, covering ages
Learning Should be 14-18).

Holistic, Integrated,

Key Recommendation Highlights of

En-] Oyable' and En- Ncfse-2023 at Secondary Stage in School Edu-
gaging cation:
This Stage is for students aged between 14 and
18.

a. Phase 1 — Grades 9 and 10:

1. All students would continue to engage
with all the Curricular Areas as in the
Middle Stage. In addition, students would study
Environmental Education as an Interdisciplinary
Area of study. They would develop capacities
for reasoning and argumentation for issues in the
public sphere along with ethical and moral

Ranjan Kumar Das
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reasoning. They would use these capacities in the context of Environment Education.
Learning Standards have been set for these areas of study.

b. Phase 2 — Grades 11 and 12:

1. Choice-based courses are to be offered to enable flexibility and choice for stu-
dents and to remove hard separations between disciplines and academic areas.

il. Students need to study two subjects from Language Education (called Group
1,), at least one of which must be a language native to India. Literature subjects are also
contained in Language Education at this level.

ili.  Students need to choose four subjects (with an optional fifth subject) from
at least two of the following three groups:

Fignre 1.4
Combinations for Multidisciplinary
Combinations for Commerce Combinations for Science Social Sl Combinations
Hindi, English Classical Telugu, Sanskrit Marathi, French Claszical Tamil, Hindi
Business Studies, Accounting, Mathematics, Physics; History, Economics, Gardening from Group 2
Economics from Group 3 Chemistry from Group 4 Psychology from Group 3
History. Journalism

Business Mathematlcs Sustainability and Contermporary Music from Group 3

from Group 4 Climate Change from Group 3 from Group 2

Mathematics from Group 4
Eﬂmhm v m f— m
Bengali, English Gujarati, English Assamese, Sanskrit Pali, Malayalam
Business Studies, Accounting Biology, Physics, Chemistry Geography, Political Scionce Folk Music from Group 2
from Group 3 from Group 4 from Group 3
Automobile Servicing

Business Mathematlcs Indtan Classical Music Indian Classical Music From Group 2

from Group 4 from Group 2 from Group 2

Business Studies from Group
Fine Arts from Group 2 [Optional] Mathematics [Optional] Mathematics 3
o Group 4 fromm Group 4

[Optional] Business
Mathematics from Group £

1. Group 2: Art Education, Physical Education, Vocational Education
2. Group 3: Social Science and Humanities, Interdisciplinary Areas
3. Group 4: Science, Mathematics and Computational Thinking.
iv. This scheme allows for both breadth of study as well as gaining disciplinary
depth. To allow for interesting combinations, there should be no further restrictions for
students to choose specific streams.

Y

ISBN:978-93-341-2024-0



e D —

V. An illustrative list of subjects with possible combinations that can be

made available within each Group is given below.
d. Textbooks play a significant role in organising content in Grades 9 and 10. In Grades
11 and 12, students should be encouraged to source content from multiple channels.
Course compendiums can be utilised in Grades 11 and 12 to make the choice of content
more dynamic and flexible.

e. Pedagogy at this Stage should expect more independent learning from the
students. More opportunities for self-study and group work should be encouraged.
Classroom interactions should also be diverse — didactic, Socratic, and inquiry-based
methods are all appropriate for this Stage.

f. Assessments and Board Examinations:

1. Students should be given opportunities to engage with higher-order
capacities of analysis and synthesis through meaningful yet challenging assessments.
il. Board examinations for Grade 10 should be based on the

competencies set for each of the Curricular Goals in that area. Art Education, Physical
Education, and Vocational Education would have local assessments with Board
certification.

iii. To get a Grade 12 certificate, the students should pass the following
subjects in Board examinations:

i. 2 examinations in Languages

il 4 examinations from at least 2 Groups (with one additional
optional exam)

iii. Subjects in Group 2 (Art Education, Physical Education, and
Vocational Education) would have local assessments with Board certification.

g. Implications for Schools and Boards of Examinations:

1. Schools and Examination Boards should be prepared to offer and assess
subjects from all the ten Curricular Areas for Grade 10 right from the beginning of the
implementation of this NCF.

ii. Schools and Examinations Boards should be prepared to offer a
minimum of two languages for Grades 11-12 from the beginning of the
implementation of this NCF.

i1i. All Board examinations must move towards becoming ‘easier’ without
any compromise on assessing genuine learning, by testing basic concepts and
Competencies across subjects, rather than rote learning.
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iv. Schools should be prepared to offer subjects from at least two Groups amongst
Groups 2, 3, and 4 immediately. Within 5 years, schools should be ready to offer subjects
from all four Groups. Within 10 years, schools should offer many more subjects covering
all Curricular Areas, and students should study subjects across all four Groups.

v. The Secondary Stage has been divided into two Phases — Grades 9 and 10, and
Grades 11 and 12. In 10 years, all school systems should move to a single Secondary
Stage, where students have choice and flexibility right from Grade 9, following the current
curricular structure of Grades 11 and 12. Thus, realizing the NEP vision of the Secondary
Stage as being ‘four years of multidisciplinary study’ across all Curricular Areas will be
fulfilled. <

Reference:
1) NCFSE 2023 Released on 23th August 2023, National Curriculum Framework
Secondary Education.

Ranjan Kumar Das, Joint Secretary (Inspection)
Assam Higher Secondary Education Council
Batch: 1984
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Physics means Physical

from the subject named as
Natural Sciences, as all the

phenomenon of nature can be

explained by this.

Sciences which was originated

My view point: Why should we read Physics?

First of all, I would like to welcome you all to our

alumni group through this E-Book edition. Through this
we will be able to enjoy the beauty of scientific knowledge
through different types of creative writing of this E-Book.
I hope through this edition of departmental E-Book we
will able to share our innovative thinking in connection
with physics to gain the ultimate goal of our life.
But being a fan of physics simply memorizing few theories
or formulas of physics book it is not possible to enjoy the
beauty of this subject. Therefore, along with our theoretical
study we should try to enjoy the laboratory activity of this
subject along with its application in our real life.

Physics means Physical Sciences which was
originated from the subject named as Natural Sciences, as
all the phenomenon of nature can be explained by this. It
will be very good for us if we are alert enough with the
natural issues coming in front of us and try to find out its
root cause with some self-explanatory idea through
Physics.
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As for example, being a student of physics we
should be familiar with music and some musical
instrument. Probably all of us know many of the great
physicist are associated with playing musical
instruments. Some people think that musical activity
is only a part of arts stream. But in real sense it is
highly associated with Physics. It’s relation with
physics can be explained as the correlation of the 7
notes in music and optics 1. €. “ sa re ga ma pa dha ni
“ & “VIBGYOR”. By adjusting the 7 notes we can
regenerate beautiful music or by combining the seven
different colour we can generate beautiful optical
phenomenon. Again, both are associated with
electromagnetic form of energy or simply energy or
work-done which are the basic word of Mechanics.

Coming to the energy, all of us should know

about our own potential energy. Again, energy is
associated with force. Therefore, we should have clear
concept of one Newton of force or one Dyne of force.
So we should also know the amount of force in
Newton or Dyne by which you can push or pull your
friend.
Again, we know that force is a vector quantity as it is
a physical quantity having direction. So we should
know the application of vector also which is a part of
mathematical physics. It is having a beautiful example
in connection with riding a bicycle or a motorcycle
where we can understand the simple application of
very simple formulae of vector algebra.

I have attached here the Bloom’s taxonomy
pyramid which is also truly related with our study in
physics. It will definitely help our juniors to come
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forward with an ambition to take physics as their profession.

Bloom's Taxonomy

Produce new or original work
Design, assemble, constiict, conjectire, develop, formulate. author, investigate

Justify a stand or decision
e‘va l uate appraise, arpue, defend, judge, select, support, value, critique, weigh

Draw connections among ideas

ifferentiate, organize, refate, compare, confrast, disinguish, examine
experiment, qestion, test

Use information in new situations

execute, implement. solve, pse, demaonstrate, interprel. operate,
schedule. sketch

(* taken help from internet)

According to this you should try to follow the following steps: remembering,
understanding, applying, analyzing, evaluating and creating. Without remembering
nothing will happen, and its easiest method is the way of partition of the topic. So,
to achieve something not only in our academic life but also in practical life we
must follow those steps. With this way we will be able to achieve the capability of
thinking beyond the box.

Finally I hope that we will be able to enjoy the application of study of physical
sciences, which will definitely improve our quality of our lifestyle in many ways,
including in the routine workings of everyday life and understanding the global
issues. *

Dr. Ranjan Sarma,
Assistant professor, Department of Physics, Mangaldai College
ranjan.guphys@gmail.com
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* Calcutta Film Festival

* International Film Festival of India at Thiruananthapuram
* Karlovy Vary Film Festival, Switzerland

* Montreal World Film Festival, Canada

* Focus on Asia, Fukuoka International Film Festival

* International Women’s Film Week, Tokyo Film Festival
* Hawaii International Film Festival

* 13 Mar Del Plata Film Festival, Argentina

* Festival des 3 Continents, Nantos, France

* Cairo Film Festival

* Goteberg Film Festival, Sweden

T @ ISBN:078.93-341-2024-0



D ——

* Film India Festival, UCLA, Los Angeles

* International Film Festival of India, New Delhi
* Singapore International Film Festival

* Pusan International Film Festival

* Rotterdam Film Festival, Denmark

* International Film Festival of India, Hyderabad
* Asian Film Festival, Bangkok

* 1st Saarc Film Festival, Srilanka

AWARDS:

* (3. Aravindan Puraskaram for Director’s first film, 1997

* Silver Lotus for Best Feature Film in Assamese in National Film Festival, 1997
* Best Photography for Mrinal Kanti Das in National Film Festival, 1997

* Special Jury’s Mention for actress Bhagirathi in National Film Festival, 1997
* Silver Peacock and a cash of Rs. 2.5 lakhs as Jury Award in Asian Directors
Competition at International Film Festival of India, 1998

* Certificate of *Outstanding Film of the Festival’ at International Film Festival,
Istanbul

* 2nd Best Film Award at State Film Festival, 1998

* Best Screenplay for Santwana Bardoloi at State Film Festival, 1998

* Best Actress for Trisha Saikia at State Film Festival, 1998

* Best Supporting Actress for Tribeni Borah at State Film Festival, 1998

* Jury’s special mention for Bhagirathi at State Film Festival, 1998.

The 2017 Assamese film Maj Rati Keteki (Midnight Keteki) won several awards
* 64th National Film Awards (2016)E. Best Assamese feature film and Special
Mention for Adil Hussain’s performance

* Sailadhar Baruah Memorial Film Awards (2018): Best film, Best director for
Narayan Seal, and Best music director for Anurag Saikia

* Silver Lotus (2017)E. National Award. <
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INDIAN
SPACE RESEARCH
ORGANISATION

Evolution of ISRO’s Launch Vehicles

Md. Ramijul Akhtar

1.ABOUT ISRO:

ISRO is an important body in India and spearheads research in space

science in India, also playing a huge role in the development of the country through educational,
agricultural, communication, and defence sector projects. The Indian National Committee for
Space Research (INCOSPAR) was established by Jawaharlal Nehru in 1962 under the Department
of Atomic Energy (DAE). The INCOSPAR became ISRO in 1969.

2.LAUNCH VEHICLES:

Launchers or Launch Vehicles are used to carry spacecraft to space. The

rockets have powerful propulsion systems that generate the huge amount of energy required to
lift heavy objects like satellites into space, overcoming the gravitational pull of the earth. Satellites
carry one or more instruments that do the scientific work for which they are sent into space.
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3. EVOLUTION OF LAUNCH VEHICLES:

GSLV Mk-1IT
GSLY
ASLV
Sounding
Rockets
i b
H ‘TN | LY
| i i Q
[ 4 i ] — e
; T ﬁﬁ i - | Expansion phase
e :
[ Cperational phase l Beyond 2000's
: Experimental
(. ‘ phase 1990's
'
Learning phase 1980's
Basics m various .
disciplines ' 1960-1970's
Lift-off mass i7t 40t 295t 400 t 630t
Payload (orbit) 40 kg (LEO) 150 kg (LEO) 1600 kg (SSPO) 2000 kg (GTO) 4000 kg (GTD)

Fig: Evolution of Indian Space Launch Vehicles (Credit: ISRO)
India’s indigenous satellite launch vehicle program was initiated by Dr. Vikram Sarabhai
in the 1960s. Dr Sarabhai was instrumental in establishment of INCOSPAR in 1962, which

became ISRO in 1969.

In 1950s-1960s India started its journey in space with satellite and launch vehicle programs
using Soviet technology.In 1967 ISRO(then INCOSPAR) launched its first Sounding Rocket
RH-75.

SLV( Satellite Launch Vehicle), It was a four-stage launch vehicle (all stages used solid
fuel).Payload that SLV could carry is 40 kg till 400 km. The first successful launch of SLV
happened in 1980 in the project headed by Dr APJ Abdul Kalam. In 1980, first indigenous satellite
launch vehicle, SLV-3, successfully launched the Rohini Satellite (RS-1) into orbit of Earth.

The Augmented Satellite Launch Vehicle (ASLV), 1983 developed to augment the payload
capacity to 150 kg, thrice that of SLV-3, but failed in its maiden flight. It was a five-stage launch
vehicle (all stages used solid propellant). The third developmental flight, ASLV-D3 was
successfully launched on May 20, 1992.
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Polar Satellite Launch Vehicle (PSLV), 1994 emerged as a reliable and versatile vehicle
earning the title of ‘the workhorse of ISRO’ through consistently delivering various satellites

into low earth orbits. The payload that PSLV can carry up to 1600 kg till Sun-Synchronous
Polar Orbit. Stages of PSLV: Four stages using solid and liquid fuel alternately. The latest
version of PSLV, i.e. PSLV-XL, can carry up to 1750 kg. Chandrayaan & Mars missions were
launched using this.

Geosynchronous Satellite Launch Vehicle (GSLV-2001) can place heavier satellites into

geostationary orbit and communication satellites in geo-transfer orbit using the cryogenic third
stage. It can carry up to 2500 kg till Geostationary Orbit (and 5,000 kg till Low Earth Orbit
(LEO)). It can be used to launch Indian National satellites (INSAT) & GSAT in Geostationary
and Geosynchronous orbits. The next version of this launch vehicle is GSLV MK-3.
Geosynchronous Satellite Launch Vehicle(GSLV-Mark III 2014) is India’s largest and
most powerful launch vehicle with the capability to launch 4-ton satellites using indigenous

Cryogenic engine. India’s future missions to the Moon, Mars and Venus also need a powerful
launcher. Appreciating this need, ISRO has made GSLV-Mark III a vehicle capable of placing 4-
ton satellites in geostationary orbit.

In 2016, ISRO successfully launched the first technology demonstrator of the indigenously
made RLV.All the three stages of Reusable Launch Vehicle-TD (RLV Technology Demonstrator)
was recently concluded.

Small Satellite Launch Vehicle (SSLV) is a low-cost and reliable launch vehicle for small
satellites. Globally, more than 17,000 small satellites are expected to be launched till 2030.
SSLV made its first successful flight in 2022 and its second in 2023. India’s SSLV has the
following features.Weight = 110 ton ,Payload = Can launch satellites weighing up to 500 kg. Time

to integrate for launch = 72 hours (in contrast to 70 days with present launch vehicles),Cost = Rs.
30 crores per launch. Stage: Three solid stages followed by a liquid-fuel-based Velocity Trimming
Module (VTM).New Space India Limited (NSIL) is the nodal agency (not ISRO). %*

Md. Ramijul Akhtar
Post Graduate Teacher(P), Batch: 2010-13
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From Pixels to Perception: A Dive into
Computer Vision

Nityananda Hazarika

Imagine if our computer
could see the world just like we
do—recognizing faces,
understanding scenes, and even
interpreting what’s happening in
a video. That’s what Computer
Vision is all about! It’s like giving
our computer a pair of super-smart
eyes. Whether we’re scrolling
through social media, using a self-
checkout kiosk, or snapping a
picture with our smartphone,
Computer Vision is quietly
working behind the scenes to
make life easier and more fun.

What Exactly Is Computer Vision?

In simple terms, Computer Vision is a field of artificial intelligence (AI) that teaches
computers to see and understand visual information, like images and videos. It’s a bit like teaching
a computer to play “I Spy,” but instead of just identifying objects, it can also understand actions,
like a cat jumping or a person waving.
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Let’s break down how this magical process works!
The Magic Behind the Scenes
Computer Vision isn’t magic, but it sure feels like it sometimes! Here’s a peek at how it

all happens:

1.

Image Acquisition: First, the computer needs to “see” something. This can be through a
camera, your smartphone, or even a drone flying over a field. Think of this as taking a
picture or video.

Preprocessing: Just like we might adjust the brightness or crop a photo, the computer
cleans up the image. It reduces noise, sharpens details, and makes sure everything’s in
focus.

Feature Extraction: Now, the computer starts looking for clues—like shapes, colors,
and patterns. It’s a bit like a detective piecing together evidence to figure out what’s in
the picture.

Object Recognition: With all the clues in hand, the computer guesses what’s in the
image. It might recognize a tree, a car, or your best friend’s face. This is where the real
magic happens, thanks to some clever algorithms.

Interpretation: Beyond just recognizing objects, the computer tries to understand the
scene. Is it a busy street? A quiet park? Maybe even a family reunion?

Decision Making: Finally, the computer decides what to do with this information. It
might tag our friends in a photo, unlock our phone with facial recognition, or help a robot
navigate around obstacles.

Where Do We See Computer Vision in Action?

1.

2.

3.

Computer Vision is everywhere! Here are some cool ways it’s being used:
In Healthcare:

o Ever wonder how doctors catch diseases early? Computer Vision helps by
analyzing medical images, like X-rays and MRIs, to spot anything unusual, like a
broken bone or a tumor.

o Surgeons can even get real-time guidance during operations, making surgeries
safer and more precise.

On the Road:

o Self-driving cars - they use Computer Vision to navigate the streets, avoid
obstacles, and recognize traffic signs.

o Car’s lane departure warning system or parking assistant? That’s Computer Vision,
too, keeping us safe on the road.

At the Store:

o Some stores are using cameras to automatically recognize products when check

out—no need to scan barcodes!
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o Retailers are also
watching how people
shop (not in a creepy
way!) to improve the
store layout and make
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Computer Vision

4. Down on the Farm:

o Drones equipped with
cameras are flying
over fields, checking
on crop health, spotting diseases, and even helping with harvesting.

o Robots with vision systems are picking ripe fruits and veggies, making sure nothing
goes to waste.

5. In Security:

o Security cameras are getting smarter, using Computer Vision to detect unusual
activities or identify people in crowded places.

o Facial recognition is helping to keep places secure, from airports to concert venues.

The Challenges of Teaching Computers to See

While Computer Vision is amazing, it’s not without its challenges. Sometimes, computers
struggle with things that are easy for us, like recognizing objects in different lighting conditions
or from odd angles. There’s also the question of privacy—how do we balance the benefits of this
technology with the need to protect our personal information?

What’s Next for Computer Vision?

The future is bright (and full of images)! As Computer Vision continues to evolve, we
can expect even more incredible applications. We’re also seeing Computer Vision being combined
with other technologies like augmented reality (AR) and virtual reality (VR). This means our
computer could soon help us see the world in entirely new ways—overlaying digital information

From Pixels to Perception

. . . . . J
on the real world or creating immersive virtual experiences. **

Nityananda Hazarika,
Research Scholar, Department of Electronics & Communication Technology,
Gauhati University
Batch : 2011-14
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Indian Railways
&

Its recruitment
system

Introduction:-

Indian Railway is a statutory body under the
ownership of the ministry of Railways of the
Government of India. It is headed by Railway
Board(New Delhi) and it consists of a chairman and
other members responsible for operations, business,
development, human resources, infrastructure and
finance. The chairman reports to ministry of Railways
and act on behalf of the ministry. The Railway Board is
the Chief Administrative and Executive Body assisting
the Minister of Railways. The organization is divided
into separate verticals traction, engineering, traffic,

Daya Ram Nath rolling stock, signaling, materials, personnel, RPF,
finance, health and safety.

As of 2023, it manages the fourth largest national
railway system by size with a track length of 132,310 km
(82,210 mi), running track length of 106,493 km
(66,172 mi) and route length of 68,584 km (42,616 mi).
As of August 2024, 96.59% of the broad-gauge network
is electrified. With more than 1.2 million employees, it
is the world’s ninth-largest employer and India’s second
largest employer.

Y -
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Structure:-

Indian Railways is divided into 18 administrative zones (17 operational), headed by
General Managers (GM) which are further subdivided into 71 operating divisions, headed
by Divisional Railway Managers (DRM). The divisional officers of the respective
operating verticals report to the DRMs and divisional heads and are tasked with the
operation and maintenance of assets. Station masters control individual stations and train
movements through their stations’ territory. In addition, there are a number
of manufacturing units, training establishments, PSUs and other undertakings under the
purview of the Indian Railways.

Human resources:-

Staff are classified into gazetted (Groups A and B) and non-gazetted (Groups C and D)
employees. Gazetted employees carrying out executive/managerial level tasks. As of
March 2023, Groups A & B constitute 1.5% of the total workforce, while Group C & D
account for 98.5%. 80% of Group-A employees are recruited through Indian Railways
Management Service with remaining through promotions. Group B employees are
recruited by departmental promotional examinations of Group C employees. Recruitment
of Group C employees are through examinations conducted by the Railway Recruitment
Control Board (RRCB) and Group D staffs are recruited by zonal Railway Recruitment
Cells (RRC). Indian Railways operates seven centralized training institutes and 295
training centers. It also provides housing, healthcare and education facilities for staff.
Recruitment System:-

The 21 Railway Recruitment Boards (RRBs),functioning under the administrative
control of Railway Recruitment Control Board (RRCB), Rail Bhawan, New Delhi are
one of the lagests recruiting Agencies of Government of Indiawhich do direct recruitment
for all the departments of the Indian Railways.The Railway Recruitment Boards are
mandated with the task of making recruitment to all Group ‘C’ (Technical and Non-
technical) posts,Level-II to Level-VII of 7" Central Pay Commission. However, in 2018
it was also given the mandate to conduct the Computer Based Test for Level-I posts.
Railway Recruitment Control Board (RRCB):-

All the RRBs function under the direct control of Railway Recruitment Control Board
located at Rail Bhawan, New Delhi-110001.RRCB is headed by Director General (Staff),
Railway Board as its Chairman. Additional Member (Staff) and Additional Member
(Vigilance) are its other members while Principal Executive Director functions its
Secretary. RRCB issues instructions and guidelines to the RRBs to ensure thatrecruitment

L @Y ISBN:078.93-341-2024-0




f@

is done on the basis of merit and in accordance with Government Policy. All the circular
related to RRB examinations are published on the RRB’s official website www.rrcb.gov.in
Type of Posts being recruited by RRBs.:-

Railway Recruitment Boards issue of Centralized Employment Notification (CEN),
inviting online applications from candidates, conduct Computer Based Tests(CBT),
Document Verification and coordinate Medical Examination for the following groups of
posts:-

1. Senior Section Engineer and Junior Engineer Group.

2. Non technical popular category Group ( Graduate and Under Graduate level) ,
3. Paramedical Categories Group,

4. Assistant Loco Pilot and Technicians,

5. Ministerial and Isolated categories Group,

Besides, the Railway Recruitment Boards have also conducted the computer Based
tests for Level-1 posts of 7th CPC during the year 2018 as a special assignment.

The entire activities related to examinations such as receipt of applications, issue
of e-call letters, conduct of Computer Based Tests, Evaluation of the CBT and declaration
of results have been completely computerized.

Railway Recruitment Boards and their jurisdiction:-

Railway Recruitment Boards are situated in various cities of India after which
they are named. They conduct examinations with the support and assistance of the Zonal
Railways. These RRBs are mandated to make recruitment from Level-II to Level-VII
posts of 7th Central Pay Commission for specific offices, Divisions and Production units
of Indian Railways. While Railway Recruitment Boards function under direct control of
RRCB, in matters of policies and procedures related to recruitment, but for certain matters
of establishment, finance etc. they function under the administrative jurisdiction of General
Manager of respective Railways.

The respective Zonal Railways and jurisdiction of different RRBs are given in the table
below:-
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Is.N|RRB |[Railway Zone ||Divisions/Production Units I
1. |lahmedabad Western V_ac?io.dara, Rajkot, Bhavnagar and Ahmedabad
divisions
HQ Office of North Western Railway and
2. ||Ajmer North Western Jaipur, Ajmer, Jodhpur & Bikaner divisions
|West Central ”Kota division |
North Cantral HQ OfflC? of Nor_th Centra! F.<a_|lway and
. Prayagraj, Jhansi & Agra divisions
S [[FrayagrE] |Northern ||Lucknow & Moradabad divisions |
[bLw |[bLW/Varanasi |
Ssouth Western HQ Office of South We.st_e.rn Railway and Hubli,
4. ||Bangalore Bangalore & Mysore divisions
|RWF ||RWF/Banganre |
YR —— HQ Office of_V\./e_st Central Railway and Bhopal
5. |[Bhopal & Jabalpur divisions
Western |[Ratlam division |
6. lBhubaneshwar East Coast HQ Office of East CO?S.t Ballway and Khurda
Road & Sambalpur divisions
South East HQ Office of SECR and Raipur, Bilaspur &
7. ||Bilaspur Central Nagpur divisions of SECR
|Centra| ||Nagpur Division |
HQ office of Eastern Railway and Howrah &
Eastern -
Sealdah divisions
HQ office of South Eastern Railway and
8. [Kolkata South Eastern Kharagpur division
Metro [[IMetro/Kolkata |
CLW |[cLW /Chittaranjan |
5. [chandigarh Northern HQ offlce.o?c !\lorthern Railway and Delhi &
Ambala divisions
HQ office of Southern Railway and Chennai, &
. Southern - . .
10. [[Chennai Tiruchchirappalli divisions
IcF [lCF/Chennai |
HQ Office of North Eastern Railway and
North Eastern -
11 ™ Lucknow, lIzatnagar & Varanasi divisions
-[[[S =R [RCF/RBL |[RCF/RBL |
[RDSO |[RDSO/Lucknow |
12. lleuwahati Northeast HQ Office of Northeast Frontier Railway and
) Frontier Lumding, Tinsukia & Rangiya divisions
|Northern ||Ferozepur division |
13.|Jammu Srinagar [RCF |[RCF/Kapurthala |
[DMwW |[DMW/Patiala |
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|Eastern ||Ma|da & Asansol divisions |

14. |[Malda

|South Eastern ||Adra Division |

HQ Office of Western Railway and Mumbai

Central division divisions

15. |[Mumbai Central HQrs. Office of Central Railway and Mumbai
(CST), Bhusawal, Sholapur & Pune divisions

|South Central ||Nanded division |

\Western

116. |[Muzaffarpur |East Central  |lSamastipur & Sonepur divisions |
HQ Office of East Central Railway and
East Central . o
17. |lPatna Mughalsarai & Danapur divisions

\Workshop/Bela |Workshop/Bela |
|South Eastern ||Ranchi & Chakradharpur divisions |
|East Central ||Dhanbad division |

HQ Office of South Central Railway and
South Central [[Hyderabad, Secunderabad, Guntakal,
Vijayawada & Guntur divisions

18. |[Ranchi

19. |[Secunderabad

|East Coast ||Wa|tair division

Northeast
Frontier

20. ([Silliguri Katihar and Alipurduar Divisions

Palghat, Thiruvananthapuram & Madurai

21. |[Thiruvananthapuram |[Southern .
divisions

Daya Ram Nath
Ex.SSE/Sig/Rangia, N.F.Rly
Batch : 1978-80
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Talking about Time Travel: The Alcubierre Drive

Prasanta Tamuli

Time travel is only possible when we can travel at the speed of light, which
seems impossible, but only practically, theoretically it is now possible to match the
speed of light without the help of any super-hero. Governed by the phenomenon of
Time Dilation, we will be able to
see through time if we somehow
got the ability to travel at the
speed of light or near about that
mark. For reference, light travels
at a roaring speed of around
3,00,000 km per second in space.

In 1994, Mexican
Physicist, Miguel Alcubierre
offers a theoretical model for
faster-than-light (FTL) travel by
manipulating space-time itself,
which is known as The Alcubierre
Drive. The drive offers a framework that, in principle, allows for superluminal
travel without violating Einstein’s theory of relativity.

This drive proposes manipulation of space-time itself. According to general
relativity, space and time are intertwined in a fabric that can be warped by mass
and energy. Alcubierre’s proposal suggests that by creating a “warp bubble” around
a spacecraft, space-time could be contracted in front of the bubble and expanded
behind it. This would enable the bubble and the spacecraft within it to effectively
travel faster than light relative to an outside observer.

R I5BN:078-93-341-2024-0
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The key distinction here is that the spacecraft is not moving through space
faster than light; rather, space itself is moving. This circumvents the universal
speed limit imposed by relativity, as no object within the bubble is exceeding the
speed of light locally.

For the Alcubierre drive to function, it requires the existence of exotic matter,

which possesses negative energy density. Exotic matter is not something that has
been observed in nature and remains a hypothetical concept. The role of this exotic
matter is crucial because it is needed to create the necessary warp bubble.
Initial calculations suggested that the energy required for such a drive would be on
the order of the mass-energy of the entire observable universe. However, subsequent
research has proposed modifications that might reduce the energy requirements,
though they remain astronomically high by any practical standard.

While the Alcubierre drive represents a ground-breaking idea in the field of
theoretical physics, it remains a speculative concept. The challenges of generating
and controlling exotic matter, along with the immense energy requirements, place
the practical realization of such a drive far beyond our current reach. However, the
very exploration of such concepts pushes the boundaries of our understanding of
space-time and encourages further research into the fundamental nature of the

universe
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Live Physics: Machines know more
about us than we do.

Rafiqul Islam

Forget face book. Our body emits data that could be used to read
emotions, check your health as well as track aggression.

Even if you opt for face book and all its data sharing tendencies,
avoid using a smartphone, and generally stay off the internet. You are
still emitting data every second and every day. As Poppy Crum, Chief
scientist at Dolby Labs. demonstrated during a talk at TED conference
in Vencouver, new technologies could soon make it possible for com-
panies and institutions to track your emotions and health using this
data.

Crum showed the audience a frightening video. She then offered
a data visualization showing the Carbon dioxide exhaled by people in
the theatre while video was played. Crum had, it turned out, been tracking
the audience's Carbon dioxide emissions. "You can see where some of
us jumped as a deep red cloud. It's our collective suspense creating a
spike in CO," she says.
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This is the hind of passive data
collective technology, according to Crum,
that could one day be used to revive our inner
lives to teachers, doctors and of course cor
poralions.

Crum a neurophysiologist by training.
does related research. At Dolby, she studies
how people watch movies using EEG caps,
trackers that measure heart rate and sweet
response, and thermal imaging cameras. The
idea 1s to answer a variety of questions that
could be used to change the ways films and
TV shows once made, including what kinds
of scenes cause people to sweet, fall asleep,
to get nervous.

"There are so many opportunities
right now for technology to know these
things about us, and its not always bad," She
says. In practice, according to her, this could
mean allowing health care provide access
to speech data that could detect diseases
(Speech changes can be a sign of
Alzhelmer's, for example) or letting
teachers have access to information about
how students are reacting to certain lessons.

Even if you
opt for face
book and all
its data shar-
ing tenden-
cies, avoid
using a
smartphone,
and generally
stay off the
internet. You
are still emit-
ting data
every second
and every day.
As Poppy
Crum, Chief
scientist at

Dolby Labs. ‘

Rafiqul Islam, Veterinary Field Assistant
(Veterinary Hospital, Udalguri)
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Physics, often regarded as the foundation

of the natural sciences, demands precise
communication of complex concepts. The
medium of instruction and the language in
which these ideas are conveyed play a crucial
role in comprehension. The debate on whether
English or local languages should be used in
teaching physics is ongoing, with both sides
presenting valid arguments. However, in a
globalized world where science and
technology transcend national boundaries, the
importance of English as the medium of
instruction in physics education cannot be
overlooked. At the same time, the role of local
languages in fostering deeper understanding
should also be acknowledged.

English as a Global Language in
Physics Education

English has become the lingua franca of
science and technology. Most of the world’s
scientific literature, including journals,
textbooks, and research papers, are written in

The debate on whether English or local lan-
guages should be used in teaching physics is ongo-
ing, with both sides presenting valid arguments.
However, in a globalized world where science and
technology transcend national boundaries, the im-
portance of English as the medium of instruction in
physics education cannot be overlooked.

-

The Importance Of
English In Learning
Physics

Mustafa Mubarak
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English. This global dominance of English makes it the most practical language for
learning physics, especially at higher levels. Students who are proficient in English gain
access to a vast repository of knowledge, including cutting-edge research and advanced
theoretical concepts, which might not be available in their local languages.

Moreover, English facilitates collaboration with the international scientific commu-

nity. Physics, like other sciences, thrives on
the exchange of ideas and collective prob-
lem-solving. Proficiency in English allows
students to participate in international con-
ferences, engage with experts from around
the world, and contribute to global scien-
tific discourse. This exposure to diverse
perspectives not only enhances

their understanding of physics but also
prepares them for careers in academia, re-
search, and industry, where English is of-
ten the standard.

Challenges of Using English in Non-
English-Speaking Regions:

Despite the advantages of English, its
dominance in physics education can pose
challenges for students in non-English-
speaking regions. Learning physics in a
non-native language can be daunting, as
students must simultaneously grasp com-
plex scientific concepts and overcome lan-
guage barriers. This dual challenge can
hinder their ability to fully understand the
subject matter, potentially leading to dis-
engagement and lower academic perfor-
mance.

Teaching physics
in a local language
allows students to
connect new ideas
with their existing
knowledge, making

the learning process
more relatable and
less intimidating.
This is particularly
important in pri-
mary and secondary
education, where
foundational con-
cepts are introduced.

In such contexts, local languages play a crucial role in bridging the gap between
students and complex physics concepts. Teaching physics in a local language allows
students to connect new ideas with their existing knowledge, making the learning

T @y U SBN:078-93-341-2024-0
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process more relatable and less intimidating. This is particularly important in primary
and secondary education, where foundational concepts are introduced. Using the local
language can foster a deeper understanding and appreciation of physics, which can then
serve as a strong foundation for future learning in English.

Striking a Balance

The key to effective physics education may lie in striking a balance between En-
glish and local languages. At the primary and secondary levels, where students are build-
ing their foundational understanding, instruction in local languages can be beneficial. It
allows students to grasp basic concepts without the added pressure of learning a new
language. However, as students advance in their education, gradually introducing En-
glish as a medium of instruction can help them transition into the global scientific com-
munity.

Bilingual education models, where physics is taught in both English and the local
language, offer a promising solution. This approach ensures that students do not miss
out on global opportunities while retaining a strong connection to their cultural and
linguistic roots. By using both languages, students can build a solid understanding of
physics concepts in their native tongue while also developing the language skills neces-
sary to engage with international scientific literature and discussions.

In conclusion, the importance of English in physics education is undeniable, given
its role as the global language of science. However, local languages should not be disre-
garded, especially in the early stages of education. A balanced approach that leverages
the strengths of both English and local languages can help students achieve a deeper
understanding of physics while also preparing them to participate in the global scientific
community. By embracing multilingualism in education, we can ensure that the study of

physics remains accessible, inclusive, and globally relevant. %*

Mustafa Mubarak
B. Ed 2nd year, Tangla B Ed college
Batch: 2020-2022
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Quantum Synergy: Unveiling the Enigma of
Interconnected Realities

ax

Luna Deka

In the dimly lit realms of speculative fiction and avant-garde

thought, a beguiling concept beckons from the intersection of quantum
physics and literary imagination: quantum synergy. This ethereal notion
invites us to traverse the blurred boundaries between the tangible and the
abstract, where the principles of quantum mechanics converge with the art
of storytelling, creating a narrative tapestry woven with threads of infinite
possibility.

At the heart of this quantum reverie lies the enigma of
superposition—a phenomenon that defies the ordinary perception of reality.
Imagine, if you will, a universe where particles exist in a delicate dance of
duality, embodying multiple states simultaneously until the act of
observation collapses them into a singular reality. Schrodinger’s cat, that
enigmatic feline trapped in a state of both life and death until it is observed,
serves as a metaphor for the myriad of potentialities lurking beneath the
surface of our everyday existence.
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Quantum synergy extends this concept into the
realm of narrative, suggesting that just as entangled
particles influence one another across vast distances, so
too can stories and characters resonate through multiple
dimensions. This notion breathes life into the idea of
interconnected realities within literature, where every plot
twist and character choice unfurl into a cascade of parallel
outcomes.

In the labyrinth of literary tradition, quantum
synergy emerges not merely as a scientific allegory but as
a dynamic narrative technique that beckons writers to
explore the boundless expanse of human experience.
Picture a novel that unfolds in a mosaic of intersecting
universes, each decision a thread that branches into new
and divergent stories. This narrative method mirrors the
quantum idea of multiple, coexisting possibilities,
transforming the linearity of storytelling into a rich,
multidimensional exploration.

Consider the works of Jorge Luis Borges, whose
intricate labyrinths of narrative echo the quantum realm’s
complexity. In “The Garden of Forking Paths,” Borges
crafts a universe where every choice spawns a multitude
of divergent paths, reflecting the quantum notion of
simultaneous realities. Similarly, Philip K. Dick’s
speculative worlds, steeped in themes of altered perception
and parallel universes, challenge the reader’s grasp of
reality and invite them to ponder the hidden layers of
existence that lie beyond the veil of perception.

In contemporary literature, quantum synergy offers
a profound framework for delving into themes of identity,
choice, and fate. Through the lens of interconnected
realities, authors can weave narratives that transcend
traditional linearity, entwining characters and events in a
dance of quantum-like interrelation. This approach allows
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for a rich exploration of how individual choices ripple across an intricate web of potential
outcomes, challenging conventional notions of causality and progression.

The burgeoning genre of “multiverse” literature provides a vivid illustration of
quantum synergy’s narrative potential. Here, stories unfold across a spectrum of parallel
universes, each one a reflection of the other yet distinct in its own right. This literary
trend embraces the quantum world’s complexity and multiplicity, offering readers a
kaleidoscopic view of experience and consequence.

Looking towards the future, the promise of quantum synergy extends into
innovative forms of storytelling. The integration of quantum mechanics with narrative
structure opens avenues for interactive and immersive literature, where the reader’s choices
dynamically shape the unfolding story. Imagine a novel that, through virtual reality or
interactive media, allows readers to navigate a web of parallel narratives, each action
influencing a cascade of outcomes akin to quantum superposition and entanglement.

As we stand on the cusp of this literary revolution, quantum synergy offers a
captivating lens through which to explore the confluence of science and fiction. By
intertwining the profound mysteries of quantum theory with the boundless creativity of
storytelling, we unveil new dimensions of narrative complexity and imaginative potential.
This enchanting interplay not only deepens our understanding of the universe but also
enriches the tapestry of stories we tell, crafting narratives that reverberate across the
delicate fabric of reality.

In the end, quantum synergy transcends the boundaries of scientific curiosity,
emerging as a testament to the limitless scope of human creativity. It beckons us to envision
a world where each choice and each story is a thread in a grand, interconnected tapestry,
perpetually unfolding in the embrace of quantum wonder and narrative possibility.

Luna Deka
Currently persuing B.Ed.
Batch : 2016-19
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A Journey into the
World of Biosensors

Rimjim Shibam

Introduction

Embarking on a PhD is like setting out on a new adventure. Each challenge and
moment of inspiration bring us closer to new discoveries. My journey has transitioned
from the basics of physics to the exciting field of biosensors, where technology and
biology converge in transformative ways.
From Physics Foundations to Technological Innovations

The academic journey began with physics. The solid understanding of scientific
principles and problem-solving skills gained there provided a strong foundation for future
work. An interest in applied physics during those studies laid the groundwork for a
transition into the technology department for PhD research.
In the technology department, the principles from physics proved invaluable. The shift
from theoretical physics to practical technology highlighted the interdisciplinary nature
of modern science. Integrating fundamental physics with cutting-edge technology has
been crucial in shaping research in biosensors.
Shaping the Research Journey

The foundation built in physics, combined with a growing interest in applied
physics, significantly influenced the work in biosensors. Problem-solving and analytical
skills developed during these studies have been instrumental in addressing complex
challenges in this field.
Biosensor technology involves integrating biological systems with electronic devices to
detect and measure biological or chemical changes. This field has seen tremendous growth
due to its potential applications in healthcare, environmental monitoring, and safety. The
emphasis on practical applications and experimentation encouraged a creative and
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methodical approach to biosensor research. Incorporating advanced materials and
innovative techniques has led to significant advancements in biosensor technology.
The Journey of Discovery

Exploring biosensor technology has been both exhilarating and demanding.
Combining new materials with advanced techniques has been a central aspect of this
research. Testing different technologies to improve biosensor performance has expanded
technical skills and deepened understanding of their applications.
One of the most rewarding aspects has been observing how advancements in biosensors
can solve real-world problems. Whether enhancing healthcare through early disease
detection or ensuring environmental safety by monitoring pollutants, the impact of
biosensors is profound and far-reaching.
Inspiring Innovation

Reflecting on the transition from physics to biosensors highlights the remarkable
potential of interdisciplinary research. This journey underscores the value of blending
diverse fields of knowledge and the breakthroughs that can occur when different ideas
come together.
For those starting their own academic or professional journeys, this experience can be
inspiring, embrace challenges, connect different areas of knowledge, and appreciate the
strong foundation any field can provide. The path from theory to practice may not always
be straightforward, but it often leads to groundbreaking discoveries and meaningful
progress.
Conclusion

As we advance into new technological realms, the field of biosensors represents
more than just a scientific pursuit; it symbolizes the limitless possibilities that arise from
curiosity and perseverance. The biosensor domain is full of opportunities to make a real
difference, and this journey illustrates the importance of exploring beyond traditional
boundaries.
May this exploration inspire others to venture into new areas, leveraging diverse
experiences and knowledge to drive innovation. The future of science and technology
belongs to those who wishes to dream, experiment, and connect different fields. Hope
this journey serve as a source of inspiration and a way for future discoveries and
advancements.

Rimjim Shibam, Ph.D Scholar,
Dept. of Electronics and Communication Engineering
Tezpur University

Batch: 2016-2019
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Carl Sagan, the Science Populizer

Sourav Sharma

Amongst the many writers of science and science fiction Carl Sagan
occupies a separate place. Sagan’s three most read, and widely distributed books are
Cosmos, The Demon-Haunted World and Pale Blue Dot. In my opinion these are the
must-read books for every science enthusiast. Sagan had a remarkable ability to
make scientific ideas both comprehensible and exciting to the general public. His
love for science can be traced from a line of his book 7he Demon-Haunted World-
“When you re in love you want to tell the world. This book is a personal statement,
reffecting my lifelong love affair with science”.

As an undergraduate student Sagan worked in the laboratory of H.J. Muller, a
great geneticist and the man who discovered that radiation produces mutations (H. J.
Muller was awarded the 1964 Nobel Prize in Physiology or medicine.). Sagan’s
doctoral advisor was Gerard Kuiper, the renowned planetary scientist (The Kuiper
belt of our solar system is named after him.)

At the famous Cornell University, he spent most of his career as a Professor
of Astronomy and Space Sciences. He played a major role in the Mariner, Viking and
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Voyager expeditions to the planets, for which
he received many awards such as the NASA
medals for Exceptional Scientific Achievement
and for Distinguished Public Service. He co-
wrote and narrated popular American television
series Cosmos: A Personal Voyage. It was first
broadcast in 1980 in USA and has since been
broadcast in more than 60 countries and seen
by over 500 million people. The series covers
a wide range of scientific ideas explained in
the easiest possible way by Sagan. Now, the
series i1s available to watch on YouTube
platform.

In Sagan’s opinion, humans have discovered a powerful and elegant way
to understand the universe, a method called “science”. He gave great emphasis
on “scientific skepticism”, in which one questions the truthfulness of claims
lacking empirical evidence. So, for the generations of science enthusiast Carl

Sagan is undoubtedly a shining inspiration.

Sagan was a recipient of the prestigious Joseph Priestly award “for distinguished
contributions to the welfare of mankind” and the Pulitzer Prize for literature.

Carl Sagan died in 1996.

Sourav Sharma, Junior Assistant,

Directorate of Animal

Husbandry & Veterinary Department, Assam
Batch : 2015-18
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Do One need B.ED to become a perfect Teacher?
Sharing my experience.

T X

Md. Ramijul Akhtar

Bachelor of education is an undergraduate professional degree which prepares
students for work as a teacher in schools.

A teacher plays pivotal role in shaping young minds into well-rounded individuals
towards contributing to the growth and success of a country. Most of us decide our ambition
of becoming a teacher since childhood. However, in order to become prospective teacher
by profession, one has to qualify the B.Ed. or other such course. Do we need really the
course?

To answer the above question, I have gained 10 years experience of teaching and
two years training in the Sipajhar B.Ed. College. Throughout the course I have gained
the following.....

In the course of B.Ed. first year under Gauhati University the following knowledge
have been provided-

1. Developmental Psychology: This paper helps the teacher to understand the
behaviour of man. It also helps teacher to prevent and control crime and delinquency of
student and so on.

2.Contemporary concerns and issues in education: It helps one teacher to understand
the importance of primary, secondary and other education. It also increases the
responsibility of a teacher towards the student and so on.

3.Teaching approaches and strategies: It is the only paper which tells about how the
profession of teaching should be performed. It also helps to maximise the outcome and
SO on.
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4.Language and curriculum transction: It provides the knowledge of infuse of different
language also helps to understand the subject matter in depth and so on.
5.Foundations of education: This paper helps the teacher to teach the student how
to adjust in a society, create interest etc. Also provides the knowledge of economic
prospective of education and so on.
Except the above, methods are also there and following practical’s are also there-
1. EPC-I: Practice teaching, it gives the real field of teaching.
2. EPC-II: Drama and art in education, by having the knowledge and quality of
this one can perform the teaching profession in better way.
3. EPC-III: ICT and classroom transaction, one of the important practical, which
helps the teacher to digitalize the teaching-learning situation.
Andsoon...... above discussion [ have made on B.Ed. first year course, will write
more about second year course in future edition .

I have been in the profession of teaching since 2015.Today I have felt that if |
would have not taken the course then I might have the lack of the above qualities such as
teaching principles, laws etc. In some countries such as Tanzania, Kenya and others,
additional tasks like field work and research are required in order for the student to be
fully qualified to teach. So, B.Ed. course is important for teaching in a school. This
course is not only help to acquire a degree but also makes a teacher perfect.

Md. Ramijul Akhtar
Post Graduate Teacher(P), Batch: H.S: 2008-10, B.Sc: 2010-13
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Journey to the Divine Heights: Trekking to Tungnath, the
World’s Highest Shiva Temple

Deepa Sharma

The travel blogs that I could read in book, listen to the podcasts and the youtube
videos always captured my mind to travel India and the world. The stories of travel
experiences and the mesmerizing destinations that fueled me to plan a trip. As a moun-
tain lover and being born and brought up in e, I was always surrounded by the beauty of
nature, the mountains, rivers, waterfalls, forests etc. the passion of spending time with
nature is deeply rooted in my soul.

When [ moved to Delhi for my carrier, it was an opportunity to have a well access
to many destinations, especially the Himalayas of North India, that offers diverse topog-
raphy that ranges from snow-capped peaks that touch the heavens to soulful valleys with
life. The majestic landscapes have its charm, offering something unique to explorers and
adventurers alike. Also, there are many spiritual places. It has many glaciers that created
rivers with spiritual values. Bhagirathi, Alaknanda, Mandakini, Ganga are a few of them.
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It was in my mind to have a trek
since long. So, I wanted to start with
an easier one to ease into experience. |
searched for the available options near
me and decided Tunganath as my first
Trekking destination. In my research,
I found it is undoubtfully blessed when
it comes to its beauty and also known
an the “Mini Switzerland of India”.
The location is well accessible and the
trek is about SKM at an altitude of
12073ft and seemed a beginner like |
me. One more reason to choose
Tunganath is that being a Hindu a follower of Hinduism, the World’s Highest Shiv temple
is more meaningful, blending my love for mountains with a spiritual journey.

May 27", 2023, Saturday. Being a working professional, it becomes easier to
execute my personal plans in the weekends. starting the journey from New Delhi to
Chopta(Uttarakhand) on a Saturday afternoon is the beginning of an adventure that com-
bines the hustle of city life with the serene beauty of the Himalayas. Here’s how the trip
typically unfolds:

Departure from New Delhi (Saturday Afternoon) to Rishikesh
My journey began as I left New Delhi Railway Station around 3:20 PM. I booked my
tickets to Haridwar in the train DDN Janshtabdi. As I settled into my seat, the train soon
left the sprawling cityscape of Delhi behind, entering the greener plains of northern
India. I passed through small towns and villages, fields of wheat and sugarcane, and
occasional glimpses of rivers and canals. It took 4hrs and 21 minutes to reach Haridwar.
I took a Bus from Haridwar which took another one and half hour to reach Rishikesh. I
planned to stay at Rishikesh as the Taxi for Chopta is available only in the morning.
Because the roads are closed at night. I had my dinner and booked a hotel for my stay.
Dreaming about my next day journey I was super excited.

Journey from Rishikesh to Chopta
The next morning, I woke up at Sam to catch the earliest Taxi and to avoid the
Traffic. I moved towards the Taxi stand and sat in a shared Taxi at a fare of Rs. 400 up to

Y
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Rudraprayag. It was about 135KM journey, but it takes 5 to 6 hours to reach there due to
the Mountainous. I took some chips, biscuits and choclates and juice to fill my stomach.
The road from Rishikesh to Chopta winds through the scenery of Garhwal Himalayas.
The roads are narrow and winding, with steep drops in places. The drive, however, is
nothing short of magical, with the cool mountain air and the starry sky overhead, follow-
ing the sacred Alaknanda and Mandakini rivers. From Rishikesh, the travel was along-
side the Alaknanda, passing through

picturesque valleys and witnessing L\

the confluence at Devprayag
Sangam, where it merges with the
Bhagirathi to form the Ganges.

At 9.30AM, the taxi stopped
at a roadside restaurant at Teen
Dhara, where I had my breakfast.
There were some small talks with my
co-travelers at the same time. Being
a woman and travelling alone is not
quite normal, I felt. I had a trip to
Rishikesh earlier so I was little con-
fident about traveling
in Uttarakhand, the “Dev-Bhoomi”.
Here, I came to know about two co-
travelers who were also going to
Tunganath. Alok and Priya. Yeah,
then I had a group. We were sharing
our research information and discussing our professions. Alok was working in Indian
Army, posted in Delhi and Priya was running her own business at Kanpur. They had
previous experiences of Kedarnath, Rudranath, Gangotri and some other trek experi-
ences but, [ was just a beginner. Anyways, from now onwards, I can be replaced by we.

We reached Rudraprayag at around 12.30PM. I had to take another Taxi to Chopta
from here. Rudraprayag is also known as the Sangam for Alaknanda and Mandakini
river. We three decided to have our Lunch at Rudraprayag itself because, there going to
be no break in our next journey. We had Indian Thali together at a restaurant and started
the next part of our journey.

Rudraprayag to Chopta distance is about 35KM, but again it takes 2 to 3 hrs of

T
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travel. This time the Taxi fare was Rs.250. Continuing to Rudraprayag, the transition
following the Mandakini River, which flows from Kedarnath. The route offers stunning
views of steep cliffs, dense forests, and traditional Himalayan villages. Everything is
looking like a dream. I was wondering the lifestyle of the locals which seems to be very
different from the CityLife or a village in the plains of India. At the same time, I was
thinking if they are getting basic facilities like Education and healthcare.

The roads were so narrow that only one vehicle could pass at a time. The ascent to
Chopta is marked by the forests and panoramic mountains, grasslands of Chopta. This
journey blends natural beauty with spiritual significance, making it a memorable experi-
ence. Chopta is a serene and relatively undiscovered gem nestled in the Garhwal
Himalayas. It serves as the base for the trek to Tungnath.

We reached Chopta in the evening at 3.30PM. We already decided to start our trek
in the early morning so that we could return back till noon and get back to Rishikesh. We
booked a Dormitory for our stay. The stay there in quite expensive. One room had 8
beds, each, charging Rs.2000. The facilities provided were very basic. The whole valley
runs on Solar power and there’s n electricity. We had to pay extra if we wanted to use Hot
water, prepared by using firewood.

Once we settled in our room, we came out to have a look of the surroundings.
Undeniably, everything was just beautiful. My eyes were hesitating to accept the sunset.
We clicked some stunning and selfies to remember the moment. I was really very glad to
meet them and share memories with them. As the evening drew to a close, we enjoyed a
simple dinner of roti and sabji before retreating to our beds for a well-deserved rest. The
temperatures went upto -10°C at night. The accommodation was not so warm, so I slept
under two blankets.

The Trek

We woke up early and got ready for the trek at Sam, as decided the last night. The
water was so cold but we challenged to take a bath. We carried very less amount of
belongings such as Mobile, water bottol, glucose and bought a stick for support in the
journey. Chanting the name “Har Har Mahadev”, we started our first step from the en-
trance gate.

As the dawn breaks, the first glimpses of Chopta was visible. The morning mist,
the rising sun casting a golden hue over the snow-capped peaks, and the tranquil silence
of the mountains create a surreal atmosphere.

The trek from Chopta to Tungnath is about 3.5 kilometers long and is suitable for
beginners and experienced trekkers alike. The trail is well-marked and winds through
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lush green grasslands, dense forests of Rhododendron, Pine and Deodar, offering breath-
taking views of the surrounding peaks, including Nanda Devi, Trishul, and Chaukhamba.

During our trek, we made it a point to rest every 15 to 20 minutes, taking 2 to 3-
minute breaks to catch our breath and stay energized. To prevent dehydration, we sipped
on glucose and water regularly. Along the way, we encountered dogs with long, shaggy
fur, horses, and a few scattered houses. We also noticed some tents set up for tourists and
small, stone-built shelters that blended into the rugged landscape, offering a glimpse of
the simple life in these mountains.

As the journey ascends, the landscape transforms, with the forests giving way to
expansive meadows. The Himalaya became more clearer and closer to us. In spring,
these meadows are carpeted with vibrant wildflowers, adding a splash of color to the
journey. The cool, crisp air and the serene environment make the trek a rejuvenating
experience.

Tungnath Temple

After 3hrs of trekking, we reached our destination. Tungnath, the destination of
the trek, is one of the Panch Kedar temples and holds great spiritual significance. The
word Tunganath means the God of Mountains. It is believed to be over a thousand years
old and is dedicated to Lord Shiva. The temple’s architecture is simple yet profound,
with stone-carved walls and a unique design that blends seamlessly with the surrounding
natural beauty. Despite its elevation, the temple is accessible from April to November,
with the best time to visit being during the summer months.
Upon reaching the temple, I felt the tranquil atmosphere and ancient architecture evoke
a deep connection with the divine. The silence is almost sacred, allowing me to reflect
on the smallness of human existence amidst the grandeur of nature. The experience is a
powerful blend of humility, peace, and spiritual awakening, leaving a lasting impression
on my soul.
The place is serene and less crowded, making the darshan a deeply satisfying experi-
ence. The entrance door was small, but stepping inside and witnessing the presence of
the Shiv-Linga felt like entering heaven. Unlike other popular temples where the rush
often overshadows the moment, here people can offer their puja peacefully, spending a
few precious minutes in the divine presence of Lord Shiva. The experience is one of
pure joy and spiritual fulfillment.
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Chandrashila Summit

For those seeking an added adventure, the trek can be extended to the Chandrashila
summit, about 1.5 kilometers further from Tungnath. Chandrashila, meaning “Moon
Rock,” sits at an elevation of 4,000 meters (13,123 feet) and offers a panoramic 360-
degree view of the Himalayan range. The summit is especially popular for its breathtak-
ing sunrise and sunset views.

After my darshan at Tungnath Temple, I spent an hour soaking in the serene at-
mosphere before resuming my trek to the Chandrashila summit. The journey became
more challenging as the elevation increased, with a waterfall along the way where we
refilled our water bottles. After about an hour of trekking, we reached Chandrashila. The
narrow path allowed only one person at a time, adding to the adventure. At the peak, we
found a small temple, and the view of the Himalayas was simply majestic. The weather
was unpredictable, shifting from sunshine to rain in moments. On the way back, it rained,
making the already narrow paths even more difficult to navigate. Despite the challenges,
we made it back to Chopta by 2:30 PM, where we booked a taxi to Rishikesh. In the taxi
there was a group of students who just graduated from Rajasthan. The return journey
was filled with energy as we exchanged stories and experiences, making the long ride
feel much shorter. By around 10 PM, we arrived back in Rishikesh, tired but fulfilled by
the day’s adventure.

My Experience

The Chopta to Tungnath trek is not just about the destination but also the journey.
The peaceful surroundings, the symphony of birdsong, and the occasional sightings of
Himalayan wildlife make this trek a soul-stirring experience. It is better to start early in
the day to avoid the midday sun and to carry sufficient water, warm clothing, and energy
snacks. While the trek is relatively easy, the high altitude can make the ascent challeng-
ing, so it’s essential to pace oneself and stay hydrated.
Whether you’re a spiritual seeker, a mountain lover, or an adventure enthusiast, the Chopta
to Tungnath trek offers a perfect blend of scenic beauty, spiritual ambiance, and thrilling
adventure.

Deepa Sarma
Medical Physicist and RSO“Shri Sai Hospicare Pvt Ltd, Gwalior
Batch : 2012-2015
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Memories of My College Life

Dibya Jyoti Deka

My time at Mangaldai College, from 2012 to 2015, is filled with memories that
continue to influence my life and career. The Physics Department, where I spent most of
my days, was a place of warmth, support, and exceptional learning. The staff members
were not only highly knowledgeable but also incredibly cooperative, always ready to
clear any doubts we had, no matter how small.

One of the most unforgettable memories is the voice of Miss Bandana Roy Ma’am,
which still resonates in my ears whenever I think of sound and waves. Her ability to
make complex topics accessible and intriguing left a lasting impact on my understanding
of physics. Equally impactful were the quiet yet profound classes of B. N. Choudhary
Sir, who taught us about light with a special focus on Fermat’s principles. His explanations
were so clear and insightful that they continue to influence my thinking even today.

Dr. Ranjan Sarma Sir and Dr. Kangkan Sarma Sir were the all-rounders of our
department. They guided us not only in academics but also in our overall development,
ensuring that we were well-prepared for both theoretical and practical aspects of physics.
The practical classes they conducted were particularly valuable, as they laid a strong
foundation that continues to benefit me. Today, as I teach physics, both theory and practical,
I often reflect on their contributions and how they have shaped my approach to education.

In our fifth semester, we had the privilege of attending classes by Azmira Ma’am,
who taught us classical mechanics. She was not only knowledgeable but also very friendly
and approachable. Her guidance extended beyond the classroom as she helped us think
about our futures and encouraged us to aim higher.
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I was also fortunate to receive special privileges, such as exclusive access to the
computer lab, granted by Dr. Ranjan Sarma Sir. This opportunity allowed me to explore
and learn beyond the regular curriculum, which greatly enhanced my academic experience.

However, my journey was not without its challenges. My first-semester results
were disappointing, and I considered transferring to another college. But late Narayan
Modoi Sir, with his inspiring words and personal guidance, encouraged me to stay. His
support, along with the help of the entire staff, was instrumental in my decision to continue
at Mangaldai College. They all played a crucial role in helping me overcome my difficulties
and excel in my studies.

One of the most memorable experiences of my college life was the journey to
Kolkata for the ISC conference with Dr. Ranjan Sarma Sir and Dr. Kangkan Sarma Sir.
It was my first time traveling away from home by train, and the memories of that trip are
still vivid in my mind. The visit to Science City was especially memorable, and the valuable
advice from Dr. Ranjan Sarma Sir during the trip has stayed with me ever since. The
highlight of the conference was meeting the honorable guest, Dr. A. P. J. Abdul Kalam
Sir. His words were incredibly inspiring, leaving a lasting impression on all of us.

On February 10, 2015, we participated in a curriculum enrichment program under
the DBT Star College Scheme, where we visited the Institute of Advanced Study in
Science and Technology (IASST) in Guwahati. During this visit, we learned about the
fourth state of matter, plasma, and the cutting-edge research being conducted in that
field. The experience encouraged me to pursue higher studies and deepened my interest
in scientific research. The entire journey was an enriching experience that broadened my
perspective on science and education.

In 2015, my hard work and perseverance were recognized when I received the
Star Student Award in Physics 2015 , the highest honor for the best student in the
department. This award was a moment of great pride for me and affirmed all the efforts I
had put into my studies. That same year, [ also became the first student from our department
to secure a seat in Radiological Physics at Gauhati University—a significant achievement
for both me and the department.
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However, my true passion for teaching led me to choose a different path. Instead
of pursuing Radiological Physics, I decided to enroll in the ECT department at Gauhati
University, where I could focus on nurturing and educating others—a calling that has
always been close to my heart.

Reflecting on my time at Mangaldai College, I am filled with gratitude for the
experiences, challenges, and opportunities that shaped me into the person I am today.
The guidance and support from my teachers, the friendships I forged, and the invaluable
lessons I learned will always hold a special place in my heart. These memories are the
foundation of my journey, and they continue to inspire me as [ move forward in life. The
years | spent at Mangaldai College from 2012 to 2015 were transformative, laying the
groundwork for my personal and professional development. The support and guidance
from the Physics Department, the wisdom imparted by my teachers, and the challenges I
faced all played a crucial role in shaping my journey. These experiences not only enriched
my academic life but also taught me resilience, determination, and the value of mentorship.

As I look back, I realize that the foundation laid during those years has been
pivotal in my decision to pursue a career in teaching, where I can pass on the knowledge
and inspiration I received. The memories of my college life, the friendships I built, and
the lessons I learned will forever remain close to my heart. They continue to guide and
motivate me as I strive to make a positive impact in the lives of others, just as my teachers
did for me.

Dibya Jyoti Deka,
Asstt. Teacher, Uttar Mangaldai High School
Batch : 2012-2015
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DEPARTMENT OF PHYSICS
MANGALDAI COLLEGE

MANGALDAI, ASSAM, 784125
Email: physics.mangaldaicollege@gmail.com

Date: 27/05/2024

The Executive Committee of Alumni Association, Department of Physics,
Mangaldai College is constituted with the following members:
1. Advisors: Mr. Bhabesh Narayan Choudhury, 9435385031
Mr. Tapan Ch. Sarma, 9435385117
Mr. Daya Ram Nath, 8822410298
Md Eusuf Ali, 9864679140
Dr. Bhabesh Kumar Nath, 8638682281

2. President: Mr. Kamal Prasad Sarmah

3. Vice President: Apurba Kr. Deka, 9706528844
Aminur Rahman, 9706631188

4. Secretary: Mr. Kangkan Medhi, 7002597180
Mr. Sapon Jyoti Deka, 9613760958
Md. Ramijul Akhtar,7002495050
Azmirah Ahmed,8135028126

5. Asst Secretary: Mr.Dipankar Ojha, 9394743898

6. Convener: Dr. Ranjan Sarma, 9854347816
Dr. Kangkan Sharma, 6003692010
Dr. Ananya Phukan, 8761048022
Ms. Chayanika Rabha, 9706465475
Ms. Saraswati Devi, 9954392300

7. Members:

Alif Agauddin 9854200443
Ajit Baruah 7002610590
Rimjim Shibam 7035489896
Sahjadi Begum 8638083039
Krishna Devi 7002168856
Rajiv Lochan Deka 8134914391
Kalpita Dutta 8723958780
Jintu Moni Deka 8638032717
Ritusmita Shivam 8876329157
Nayan Moni Sarmah 9101942432
Luna Deka 7002668852
Dharitri Baruah 9101986799

TR I5BN:078-93-341-2024-0



DEPARTMENT OF PHYSICS
MANGALDAI COLLEGE

MANGALDAI, ASSAM, 784125
Email: physics.mangaldaicollege @gmail.com

Kangkan Kalita 8638279506
Deepa Sharma 9706323413
Dipjyoti Saharia 9797719842
Chiranjib Deka 8638127181
Hasan Jahangir Alam 6001926381
Karabi baishya 9954843968
Apurba Sarma 8720905684
Champak Nath 8876601076
Arunav Kumar Kataki 8638084563
Gauranga Kalita 8638064113
Kishor Kumar Deka 8255074728
Saleh Akram Ansari 7002273379
Himangshu Kumar Kalita 6000208655
Pranjit Sarkar 9365990289
Uday Deka 6002124452
Nityananda Hazarika 8638096209
Anjuman Ahmed 7002048035
Rimjim Shibam 7035489896
Nazrin Yasmin 7002508752
Nibedita Deka 84718 90575
Partha Pratim Deka 9365113558
Dristi Rekha Sarma 6002533989
Bhrigu Kumar Das 7099336030
Nayanjyoti Saikia 7002246044
Saiful Islam 9101904922

HOD
Physics,
Mangaldai College

Date: 27/05/2024
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Distinguished Senior Alumni of Physics Department

(Retired from service but still contributing to the society in different fields)

S1. No Name & Designation Year of completing | Photograph
degree with
Physics
1 Mr. Bhabesh Narayan 1980
Choudhury
Asso Prof, Dept. of Physics,
Mangaldai College
2 Nilima Devi 1980
Subject Teacher, Sipajhar
Higher Secondary school
3 Mr. Tapan Chandra Sarma, 1980
Deputy Zonal Manager,
UCO Bank
4 Mr Suren Das, 1980

Chief Manager, Punjab
National Bank

5 Mr. Daya Ram Nath, 1980
Admintrative officer Indian
Railway.

6 Mr Akshay Kumar Nath, 1981

Principal, Deomornoi Higher
Secondary school

TGP I5BN:078-93-341-2024-0
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Alumni of Physics Department

(Engage in service to the society in different fields)

1 Md Alif Agauddin, 1987
HOD/Assistant professor,
Department of Physics, Tangla College

2 Ranjan Kumar Das, 1988
Joint Secretary(Inspection), Assam
Higher Secondary Education Council

3 Mrs Nilima Barua, Subject Teacher, 1989
Arya Vidyapeeth Higher secondary
School, Guwahati

4 Dr Tapan Kachari 1989-1992
Lecturer, Deptt. of Physics,
Assam engineering Institute, Guwahati

5 Mr Kamal Prasad Sarma, 1990-1993
Principal, Outala Higher Secondary
School, Darrang

6 Dr Ranjan Sarma, 1991-94
Asstt. Prof. Deptt of Physics Mangaldai
College

7 Md Eusuf Ali, 1991-94

Sr.Agri.Dev, officer.Govt of Assam.




(= 1EAE77)

8 Dr. Dinesh Singh 1996
Ph.D from IIT Roorkee

Working as Assistant professor,
National forensic sciences university,
Gandhinagar

9 Dr Sanjeev Kr. Bhattacharya, 1993-1996
Director (Geophysics), Geological
Survey of India, Ministry of Mines

10 SAYEDUL ISLAM AHMED, 1993-96
Dept. Of Health,
Govt of Assam

11 Mr. Biswajyoti Sarma, 1998-2001
Asstt. Sc.Teacher, Mangaldai

12 Ashim Kakati, 2000-2003
Senior Manager, Research and
Development, AIORICA, Bengaluru.

13 Dr Bhabesh Nath, 2002-2005
Assistant Professor, Deptt. of Physics,
Birjhora Mahavidyalaya, Bangaigaon

14 Mr Kumud Ch Das, Graduate Teacher, 2007-2010
Science, Kharupetia

15 Kuldeep Bhattacharya, 2010-2013
Computer Assistant at Town & Country
Plannnig, District Office, Darrang.

R I5BN:078-93-341-2024-0
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16

Apurba Kr. Deka, Post Graduate
Teacher, Demow Higher Secondary
School

2009-2012

17

Rajiv Lochan Deka,
Bench Assistant, Office of the District
& Sessions Judge, Mangaldai, Darrang

2009-2012

18

Ramijul Akhtar,
Postgraduate teacher, Dalgaon

2010-2013

19

Aminur Rahman,
Graduatet Teacher, Science, Govt of
Assam

2008

20

Mr Dipjyoti Sahariah,
Education Executive, Vidya Samiksha
Kendra, SSA

2009-2013

21

Md Saleh Akram Ansary,
Post Graduate Teacher, Tezpur

2011-2014

22

Ashim Mahanta,
Assistant Teacher, Under Assam Govt

2009-12

23

Mr Abinash Baruah
Graduate Teacher, Science, Jorhat

2011-2014

Y
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24 Mr Champak Nath, 2011-14
Assistant Commissioner cum
Executive Megistrate, Bongaigaon

25 Mr. Sapon jyoti Deka, 2011-14
Graduate Teacher, Science, Mangaldai

26 Ritusmita Shivam 2011-14
Radiation Therapist, FAAMCH,
Barpeta

27 Mr. Dibya jyoti Deka, Graduate 2012-15

Teacher, Science, Mangaldai

28 ALI ABDULLAH SALEH, 2016-2019
Assistant Teacher under directorate of
elementary education.

29 Azizur Rahman, 2018-21
Self Employed
30 Miss Luna Deka, 2016-2019

Assistant Teacher,

31 Mr. Ridip Deka, 2012-2015
Entrepreneur, Guru Brahma Educational
Trust

32 Mr. Pranjit Sarkar, 2012-2015
Entrepreneur, Guru Brahma Educational
Trust

T 15BN:078-93-341-2024-0
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33 Pranjit Saharia, 2016-2019
Relationship Officer at SBICAP
Securities Ltd. Mangaldai

34 Krishna Bhuyan, 2013-2016
Assistant Science Teacher, Raha

35 Miss Deepa Sharma 2012-15
Medical Physicist
and RSO, Gwalior

36 Bhaswati Deka, 2012-15

Asst Teacher, Jagiroad

37 Abinash Borah, 2013
Junior Assistant (Secondary education
Dept darrang mangaldai)

38 Deep Jyoti Rabha,
Jr. Assistant, Deptt of water resources, 2017

Mangaldai, Govt. of ASSAM

39 Jitu Deka, 2012-2015
Jr Assistant, District industry and
commerce centre, Mangaldai

40 Himangshu Kumar Kalita, 2013-2016
Radiotherapy Assistant, B. Baruah
Cancer Institute, Institue.

TG I5BN:078-93-341-2024-0
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41

Nazrin Yasmin,
Assistant Teacher, Govt of Assam

2013-2016

42

Mr Saurav Sarma,

Junior Assistant in
Directorate of Animal
Husbandry and Veterinary
Department, Assam

2016-2019

43

Himadri Deka,
Trained Graduate Teacher, VKV, Tezpur

2017-2020

44

Anjuman Ahmed,
Dibrugargh Medical College,
Dibrugargh

2015-2018

45

Julima Kalita,
Radiotherapy Technologist, Mangaldai

2015-2018

46

Dharitri Barua,
Branch post master, Kenduguri Post
office

2016-2019

47

Rafiqul Islam,

Veterinary Field Assistant Under A.
H&VETERINARY SCIENCE Govt of
Assam

2016-2019

48

Prasanta Tamuli,
Pursuing B.Ed and Preparing for
competitive examinations

2017-2020

49

Jnyanarshi Saharia ,
Completed Msc. in Electronics and
communication technology

2017-2020

Y
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50

Hemanga Baruah,
Pursuing BEd and Preparing for
competitive examinations

2017-2020

51

Bhargab Baishya,

currently working at the Disaster
Management branch of the Pub
Mangaldai Revenue Circle on a
contractual basis Also preparing for
competitive exam.

2017-2020

52

Sahinur Alom,
Jr. Asstt., Deptt of Post,

2020-2023

53

Rupsikha Bordoloi,
Successfully completed B.Sc.(Hons),

Preparing for Competitive Examination.

2020-2023

54

Gulenur Hussain,
Successfully completed B.Sc.(Hons)
with Along with NCC Certificate

2021-2024

55

Bhrigu Kumar Das,
Successfully completed B.Sc.(Hons),
Preparing for Competitive Examination

2021-2024

56

Dristi Rekha Sarma,
Successfully completed B.Sc.(Hons),
Preparing for Competitive Examination

2021-2024

57

Amit Baral,
Successfully completed B.Sc.(Hons),
Preparing for Competitive Examination

2021-2024

Alumni of Physics Department

(Engage in Ph. D Research work in different fields)

T
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S1. No Name Year of Admission | Photograph
in B.Sc
1 Ajmirah Ahmed, 2009-2012
CPP, Guwahati, Gauhati
University
2 Kangkan Medhi, 2009-2014
Deptt of Phys, Gauhati
University
3 Nityananda Hazarika, Deptt of | 2011-2014

Electronics and
Communication Technology,
Gauhati University

4 Rimjim Shivam, 2016-2019
Deptt of Electronics &
Telecommunication,
Tezpur University

5 Gautam Sahariah 2017-2020
Deptt of Physics, Cotton
University

6 Kishore Kalita, 2021
Deptt. of Physics, IIT
Hyderabad

Alumni of Physics Department

(Currently perusing Masters in different fields)
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SIL. No Name Year of completing | Photograph
degree with physics

1 Dipankar Ojha 2022
Gauhati University

Z Liju Rajbongshi 2022
Gaubhati University

3 Faridul Islam, 2022
Gauhati University

4 Kautilya Rabha, Deptt of 2023
Physics,
IIT Ahmedabad

5 Victorson Rabha, 2023
Deptt Of Physics,
Gauhati University

6 Shahid Iftikar, 2023
Deptt of Physics
Tezpur University

7 Udhab Das, Deptt ofv Applied | 2023
Physics
Gaubhati University

8 Bhrigu Kr Das 2024
Gaubhati University

ISBN:978-93-341-2024-0
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Memories of Departmental Freshers 2012
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Tour to 100th Indian Science Congress (ISC), Kolkata
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Departmental Picnic to Tegheria, 2014
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Visit to IASST, 2015
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Curriculum Enrichment Programme, ST-Radar, GU, 2019
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Departmental Magazine Inauguration National Children Science Congress,
Tinsukia, 2019
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Visit to 106th Indian Science Congress (ISC), 2019
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Alumni Kangkan Medhi, with the Outreach Programme to
Family of Pub Kamrup College Srimanta Sankaradeva Kalakshetra
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Some snapshots of Alumni meeting.
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