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The Indian Institute of Science Education and Research (IISER) is an
Institution conceived and established by the Ministry of Human Resources
Development (MHRD) of the Government of India. The mission of the In-
stitute is to offer postgraduate level teaching of the highest international
standards to school leaving (+2) students and also to conduct frontline re-
search leading to Ph.D. Degree, in basic sciences like Biology, Chemistry,
Mathematics, Physics and other Interdisciplinary Science subjects.

The five IISERs established by MHRD are at Kolkata, Pune, Mohali,
Bhopal and Thiruvananthapuram.

IISER THIRUVANANTHAPURAM CAMPUS

IISER TVM started functioning in August 2008 at the transit campus
in the Department of Computer Science of the College of Engineering,
Thiruvananthapuram (CET). The Institute is residential. This means all
students will reside in the Institute hostels.

The phase-I construction of the permanent campus of [ISER TVM at
Vithura is expected to be completed in a year’s time.
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About the programme

Integrated Ph.D. Programme is a research programme. At the end of the
successful completion, Master of Science and Ph.D. degree are awarded.

The first three semesters will consist of core and elective courses spe-
cialized in one subject (Biology, Chemistry, Mathematics or Physics). The
fourth semester will consist of advanced courses and project work. After
the successful completion of comprehensive and project work, the student
will continue with research leading to the Ph.D. degree.

Eligibility

1. A Bachelor’s degree in Biological Sciences/ Chemical Sciences/ Math-
ematical Sciences/ Physical Sciences/ Engineering/ Technology and
related areas as applicable to individual Schools, under the 10+2+3/4
system.

Candidates admitted to School of Physics must have a valid score in
Joint Entrance Screening Test (JEST).

2. The minimum requirement for admission to the programme is 55%
marks or 6.0 out of 10 CGPA in the Bachelor’s degree (as declared by
the University).

3. The minimum requirement in the qualifying degree is relaxed to 50%
or 5.5 out of 10 CGPA for SC/ST and pD candidates,

Selection procedure 7

Applications for the programme will be invited through press advertise-
ment and announcement at the Institutes’ website: www.iisertvm.ac.in.
Short-listed candidates who have applied for School of Biology, Chem-
istry and Mathematics will be called for a written test and those short-
listed in the written test will appear for interview(s). In the School of

Physics, candidates with a valid JEST scorecard will be called for the
interview



2 About the programme

Enrollment

The successful candidate has to register for the Integrated Ph.D. pro-
gramme by producing originals of the required certificates and payment
of the registration fees on the day prescribed for Registration.

Duration of the Programme

The maximum duration of the Integrated Ph.D. programme is 14 semesters.
At the end of 14 semesters, the registration will automatically be canceled

and any re-registration must have the approval of the Academic coun-

 cil/Senate.

Registration

e Every student must register for the courses of a semester on the first
day (registration day) of the semester.

e Registration involves payment of the prescribed fees for the semester.

e A fine of Rs.100/- per day will be levied for late registration done after
the first day of class.

o Late registration after the first week of the semester can only be done
with the permission of the Dean (Academics) or the Director of the
institute.

e After 14 semesters, continuation of the course registration must have
approval of the senate (see below).

Fellowship

The students will be awarded Institute scholarship of Rs. 10,000/- per
month until the successful completion of the coursework and compre-
hensive examination provided the student maintains a minimum AGPA
(annual grade point average) of 6.0.

After clearing the comprehensive examination the studentship will be
made equivalent to that of UGC-CSIR JRF/SRF excluding the contin-
gency grant and HRA. The studentship will be paid for a maximum of

Leave

3

lfl semesters (including 4 semesters of course work) for each student pro-
vided (s)he is in good academic standing.

Fell.owshlp stands automatically terminated at the end of 14 semesters
for which the student registered.

Temporary Withdrawal

A student may temporarily withdraw from the programme, up to a maxi-
mum of two semesters in the entire duration of programme, on bona fide
gounds. The withdrawal request is to be forwarded by the Faculty Ad-
visor and Chairperson of the school (or DC) to the Dean and is to be
approved by the Director.

No fellowship is provided during the period of a semester drop. The
period of semester drop is not counted in the prescribed time limit for
completion of the Programme.

Leave

Student must submit an application for leave (personal/academic) to the
Department Head/Director forwarded by the faculty advisor/research guide.



Course work

Faculty Adviser

Until the successful completion of the course work and comprehensive
examination (details given below), every student is assigned a Faculty
Adviser from the school who will guide the student in all academic and
personal matters.

After the successful completion of the course work and comprehensive,
the student’s research guide will serve as the faculty adviser.

Assessment

Continuous assessment will be adopted for all courses.
Theory Courses :

Assignments : 10%
Mid-Semester Examination-I : 20 %
Mid-Semester Examination-II : 20 %
End Semester Examination  : 50 %

Practica] Courses :

Class experiments 1 70%
End Semester Examination 130 %

Grading 7
Relative grading will be adopted.
(a) The letter Grade and Grade Points are as follows:




6 Course work
AT 10
A 9
Bt 8
B i
ct 6
C 5
D 4
F 0
1 Incomplete

(b) Semester Grade Point Average (SGPA) is calculated as:

Zi CiGy
Zi Gy

where, C; is the credit for it course and G, = is the grade point secqred
by the student for the course. Summation is over all the courses credited
by the student in the semester.

(c) Annual Grade Point Average (AGPA) is calculated as:

Z;j C;Gy
> G

where, C; is the credit for j th course; G; is the grade point secured t?y the
student. Summation is over all the courses credited by the student in the
academic year.

(d) Cumulative Grade Point Average is calculated as

2k CrGi
Zk Cr

where, C, is the credit for k™ course, Gy is the grade point secured t?y
the student. Summation is over all the courses credited by the student in
all the completed semesters.

SGPA =

AGPA =

CGPA =

Sample transcript 7

Sample transcript

IHISER

[

THIRUYANANTHAPURAM

Indian Institute of Science Education and Research, Thiruvananthapuram
GRADE TRANSCRIPT
Integrated Ph.D. Programme in Biology/Chemistry/Mathematics/Physics

Name of Student: xxxx
Batch Name: Batch xxxx
Roll Number: TPhD 0XXXX

Grades for Varsha xxx*

comecae | SRR | T | i | aenmonn | A
Course [ XYZ! 311 3 30 Bt 24 8.5
Course IT XYZ 312 3 30 ot 18 8.0
Course ITI XYZ313 3 30 D 12 8.8
Course IV XYZ314 3 30 D 12 8.0
Advanced Lab-1 XYZ 315 3 30 Bt 24 8.9
TOTAL 15 150 100

Semester Grade Point Average: 6.67
Cumulative Grade Point Average: 6.67
Date:

Thiruvananthapuram Dean, Academics

* Varsha Semester: August — December, Vasanth Semester: January — May
Grade Poinis: AT =10,A=9,B* =8,B=7,0" =6,0=5D=4,F =0,
I=Incomplete, M=Medical Leave

@ XYZ refers to BIO/CHY/MAT/PHY



g Course work

Course completion

e Students are expected to attend all classes. Students with at least 80%
overall attendance will only be permitted for that end-semester exam-
ination. Attendance will be recorded in the prescribed book in every
class and attendance grade will appear in the grade transcripts.

e A student with an F grade in a course may be given a repeat final ex-
amination. An F grade may be improved at best toa D grade as a result

of the repeat final exam.

e If a student does not clear a course even after writing the repeat fi- '
nal examination, he/she is required to repeat the course with the same
course number when offered next taking all examinations. Until the
course is repeated and cleared by the student, it is treated as a backlog

in the student’s records.

e Repeat of a course where the grade obtained is D or above is not per-
mitted.

e A student who has more than two F and/or I grades in any semester will
have to repeat ALL the courses of that semester. Only the new grades
obtained in ALL the courses will be valid.

e Make up examinations may be given to those who miss the mid
semester or end semester examinations due to genuine reasons as de-
termined by the Instructor, Dean and Director.

MOODLE and Course Feedback

MOODLE (Modular Object Oriented Dynamic Learning Environment) is
employed extensively in the teaching programmes. This includes course
contents, assignments, quizzes, and course grades.

Online course feedback by students will be done for every course.

Removal from the rolls
Comprehensive examination

e At the starting of the fourth semester, the student must pass a compre
hensive examination in order to continue for the Ph.D Programmep

o In case of a failure, a repeat comprehensive examination m

within 6 months. ay be given

e A second failure in the comprehensive examination will result j
the cancellation of the registration of the student from the Inte uattelill
Ph.D. programme. Those who do not qualify to register for Ph Dgrshal]
do another year research work to receive a Master of Science éleg:;ree

Requirements for continuing to the Ph.D. Programme

” ¢ o . ;
The minimum number of credits required for the student to continue to

the Ph.D. programme is 60. Research work i
. ‘ X ork in the fourth i
constitute six credits and will be graded. e

e CGPA must not be below 7,

e Individual Schools are free to place additional requirements. Schools

will also specify how the credits ar ;
e split b
tory courses. plt between theory and labora-

Removal from the rolls

. 1 o oy
Failure to mgmtam the minimum CGPA of 4.0 in any two consecutive
semesters will lead to automatic removal of the student from the rolls

Failure to _clear any CORE course even after repeating the same course
a second time will lead to the removal of the student from the rolls

gﬁL courses anq project work of the first two years must be success-
y completed in a maximum of six semesters, Failure to do will lead

to the removal of the student from the Integrated Ph.D. Programme

In exceptional ¢ ]
ases the Director may S di. j
at his discr ]
the above provisions. B



Research work

Starting of the research work and Supervisor

After the successful completion of the first three semesters of course work
and comprehensive, depending on the mutual research interest of the fac-
ulty and student, the Institute will assign a research guide(s).

The guide is primarily responsible for the research work and well being
of the student.

Doctoral Committee

Each student will have a Doctoral Committee (DC) appointed by the
School/Institute. The committee will consist of the Guide, the Chairper-
son of the School and two other members of the IISER faculty who are in
research areas related to the proposed work of the student.

Depending on the area of research and availability of courses, the doc-
toral committee will decide a minimum of three advanced courses which
the student has to complete within the next one year.

The major role of the Committee is to monitor the progress of the re-
search work, of the student up to the point of the award of the Ph.D. de-
gree.

The Doctoral Committee will meet at least once every semester. At the
first meeting of the Committee, the student may present a rough plan of
the research work to be under taken. At every subsequent meeting, the
student presents the progress of his/her work. The semester-wise report of
the Committee on the student’s progress is mandatory at the time of the
registration of the student in each semester.

Monitoring Research Progress
1. The Doctoral Committee will make semester-wise assessment of the

progress of the research work of the student and report to the Dean
(Academics).

11
























































































































School of Physics

Computational Techniques and Programming Languages

3
4. Fluid dynamics
5. Nonlinear dynamics ‘
6. Advanced quantum mechanics: many body theory
7. Statistical field theory _ ‘
8. Non-equilibrium statistical mechanics
9. Advanced mathematical methods
10. Early universe
11. Astrophysics .
12. Quantum information theory
13. Physics at the nano scale
14. Quantum theory of ﬁelds‘
15. General theory of relativity and cosmology

16. String theory

Laboratory Courses

PHY 315 ADVANCED PHYSICS EXPERIMENTS I [0093]

Viscosity of a Liquid - Oscillating Disc Method ;
Viscosity of Liquid Variable or Constant Pressulre z—leg ;
igidi [ materi wire
.on Pendulum Rigidity modulus of mz}terla 0 o
Fg())rl;ll;’s Modulus: Cornu’s Method (Elliptical & Hyperbolic Fringes)
Spectrometer: i — i’ curve .
Sgectrometer Hartmann’s formula (Find unknown wavelength)
. Youngs modulus Optic Lever Mehtod

Rl R

cury) Method and Quincke’s Method (Mercury)

9. Beam Profile of Laser Divergance of I-_,aser Beam N
10. Diffraction by ultrasonic waves Velocity of Sound in Liqui
11. e/m - Thomsons Method_

12. Dipole Moment of Organic Molecule
13. Fabrey-Perot Interferometer

14. Michelson’s Interferometer

15. LCR circuit (Series and Parallel) Fre

Unknown L
16. AC Bridges Anderson, Maxwell, DeSauty, Owen

Surface Tension Capillary Rise (Water) Method, Capillary Dip (Mer-

quency Response and Value of

Laboratory Courses 91

149,

18.
19.
20.

21.

22.
23.
24,
25.

Photo-diode Characteristics (Intensity vs. Photo current, dark resis-
tance of photo diode)

Transistor Characteristics (CE)

Transistor as a Switch and Amplifier

Voltage Controlled Oscillator (Transistor): Variation in frequency with
control voltage

Voltage Controlled Oscillator (555 timer): Variation in frequency with
control voltage

Colpit & Hartley Oscillators (Transistor)

Phase-shift & Wein-bridge Oscillators (Transistor)

Mono-stable Multivibrator (Transistor)

Bi-stable Multivibrator (Transistor)

PHY 325 ADVANCED PHYSICS EXPERIMENTS I1 [0093]

fa—

Relie JIEN B o W, IS C A OS]

11.
12;
13.
14.
15.
16.
17.
18.

. Velocity of light Foucolt’s Method
. Photo-electric Effect Characteristics of photoelectric emission (I-V for

different wave lengths and different frequencies), Plancks Constant
from Voltage-frequency curve

. Thermal diffusivity of brass

. Arc Spectrum- Iron or Brass

. Absorption Spectrum K MnOy or Iodine

. Calibration of Secondary Thermometers

. Thermal Relaxation of Bulb

. X-ray spectrum analysis

. Resistivity (4 probe Method) & Temp. Coefficient of Resistance of

Copper

. FET Characteristics and Amplifier using FET

SCR, Triac, Diac Characteristics

Op-Amp Inverting and Non-inverting amplifiers (Frequency Response)
Op-Amp Mathematical Tools (Addition, Integration, Differentiation)
Square, Triangular & Saw-tooth wave generators using Op-amp
Low-pass Signal Filter (First and Second Order) Frequency Response
High-pass Signal Filter (First and Second Order) Frequency Response
Band Pass and Band Reject Filters Frequency Response

Differential Amplifier using transistor CMRR, Frequency responses
(Common and Diff. Modes)
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92

19.

20.
21.
22,
23,
24.
25,

School of Physics

Amplitude modulation Modulation index for different amplitudes of
audio signal.

SR & JK Flip-flops .

Decade Counters with seven segment Display

D/A Converter ‘
Microprocessor programming Multiplication / Bubble sorting

Microprocessor programming - A/D Converter
Microprocessor programming - Stepper Motor

PHY 415 ADVANCED PHYSICS EXPERIMENTS I11 [0093]

L

VY-SR - NV SN

Curie-Wiess Law of Dielectric Material e
Zeeman Effect To verify the ratio of o/hc using Zeeman splitting in
63 P, and 735, states of mercury.

. Nuclear Magnetic Resonance

Hall Effect

. ESR spectrometer: g-factor of a sample

. Band gap of a semiconductor

. Magnetic susceptibility - Quincke’s Method
. B — H Curve (Ferromagnet)

. Noise fundamentals

10.
11.
12.
13.
14,
15.
16.

Optical Pumping ‘
Two slit Interference - one photon at a time
Damped-Driven Pendulum

GM Counter

Fiber Optics

Super Conductivity

Design new experiments (micro projects)

Faculty

School of Biology

Faculty members

Manna, Tapas
Assistant Professor

Murty Srinivasula, Srinivasa
Associate Professor

Natesh, Ramanathan
Assistant Professor

Nishant, K. T.
Assistant Professor

Prasad, Kalika
Assistant Professor

Radhakrishnan, Sunish
Assistant Professor

Somanathan, Hema
Assistant Professor

Kulkarni, M. B
Visiting Faculty, Pune Univ.

Mathew, M. K
Visiting Faculty, NCBS

Research interests

Biochemistry
Mammalian Cell Biology

Immunology
Cancer Biology

Molecular Structural-
Biology

Meiotic recombination
Genome stability

Plant molecular
genetics & patterning

Cellular asymmetry
Cell division in bacteria

Insect navigation
Sensory ecology

Bio statistics

Neurobiology
Ion channels

! Please suffix i isertvm.ac. in to the email address

Contact details!

tmanna @
0471-259-9425

sms @
0471-2590-406

natesh@
0471-259-9403

nishantkt@
0471 259-0677

kalika@
0471-259-9404

sunish@
0471-259-9401

hsomanathan@
0471-259-9424
madhavbk @ gmail.c

mathew @ncbs.res.ir

93
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School of Chemistry

Faculty members

Datta, Ayan
Assistant Professor

Gopinathan, M. S.
Professor

Hariharan, Mahesh
Assistant Professor

Jemmis, E. D.
Professor and Director

Sureshan, K M.
Assistant Professor

Swathi, R S.
Assistant Professor

Thomas, George K.
Professor and Dean

Varghese, Reji
Assistant Professor

Venugopal, Ajay
Assistant Professor

Vijayan, Vinesh
Assistant Professor

Padmanabhan, M
Visiting Faculty

Research interests

Computational Chemistry
Theoretical Sciences

Quantum Chemistry
Non-linear dynamics

Physical organic chemistry
Biophysical chemistry

Theoretical Chemistry
Computational Chemistry

Medicinal chemistry
Chemical Biology

Theoretical chemistry
Photochemistry
Hybrid nanomaterials

Supramolecular chemistry
Functional DNA

Inorganic Chemistry
Organometallic

NMR Spectroscopy

| Please suffix 1isertvm.ac. in to the email address

Faculty

Contact details’

ayan @
0471-259-9417

gopi@
0471-259-7428

mahesh@
0471-259-9413

jemmis @
0471-259-7421

kms@
0471-259-9412

swathi@
0471-259-9404

kgt@
0471-259-7425

reji@
0471-259-9427

ajay@
0471 259-0677

vinesh@

padmanabhan@
0471-259-7437

School of Mathematics

School of Mathematics

Faculty members

Dharmatti, Sheetal
Assistant Professor

Jayaraman, Sachindranath
Assistant Professor

Manna, Utpal
Assistant Professor

Rajan, M. P
Associate Professor
Vijay, Sujith
Assistant Professor

Jyothilingam, P
Visiting Faculty

Nanda, Tara R.
Visiting Faculty

Unnithan, S
Visiting Faculty

Research interests

Partial differential equations
Control theory

Linear Algebra
Stochastic Processes
Partial differential equations

Functional Analysis
Mathematical Finance

Combinotorial number theory
Ramsey theory on integers

Commutative Algebra
Algebraic geometry

Functional Analysis
Probability Theory

Statistics

1 i 2 .
Please suffix iisertvm.ac. in to the email address
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Contact details!

sheetal @
0471-259-9401

sachindranathj @
0471-259-0487

manna.utpal @
0471-259-9414

rajanmp @
0471-259-9411

sujith@
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School of Physics

Faculty members

Dutta, Sreedhar B
Assistant Professor

Jaiswal-Nagar, Deepshikha
Assistant Professor

Kini, Rajeev N C
Assistant Professor

Namboothiry, Manoj
Assistant Professor

Nath, Ramesh Chandra
Assistant Professor

Mitra, Joy
Assistant Professor

Pai, Archana
Assistant Professor

Shaijumon, M M
Assistant Professor

Shaji, Anil
Assistant Professor

Shankaranarayanan, S
Assistant Professor

Thalakulam, Madhu
Assistant Professor

Research interests

Nonequillibrium physics
Quantum statistical field theories

Strongly correlated electron
systems and Superconductivity

Teraherz spectroscopy & imaging
Organic optoelectronics
Spintronics

Magnetism
Superconductivity

Scanning probe microscopy
tunnelling induced luminiscence

Gravitational wave physics
Signal processing

Nanomaterials
Energy Storage

Quantum information theory
Open quantum systems

Cosmology
Classical and quantum gravity

Electron transport in
Mesoscopic systems

I Please suffix 1isertvm.ac. in to the email address

Faculty

Contact details'

sbdutta@
0471-259-9421

deepshikha@
rajeevkini@
0471-259-9402

manoj @
0471-259-9426

rnath@
0471-259-9427

j.mitra@
0471-259-9403

archana@
0471-259-9423

shaiju@
0471-259-9402

shaji @
0471-259-9422

shanki@
0471-259-9415

madhu@

Laboratory Coordinators

Faculty members Research interests
Nayar, Unnikrishnan V. Laser Spectroscopy
Visiting Faculty
Shenoy, Subodh

Condensed matter physi
Visiting Faculty e

| Laboratory Coordinators

1. GangaDevi, T School of Biology

|

\ 2. Thomas, O School of Chemistry

/

1 L
Please suffix iisertvm.ac. in to the email address
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Contact details'

nayarvu@

0471-2599-416

subodhshenoy @

gangadevi@
0471-2597-437
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