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Faculty

Dr. Pankaj Sharma

Dr. B. C. Choudhary

Dr. Ashok Kumar

Dr. K. C. Lachhwani

Designation

Professor & Head

Professor

Associate Professor

Assistant Professor

Highest

Quialification Research Areas

Amorphous Semiconductors,
Chalcogenide Glasses, Ferrites,
Thin Films, Nanomaterials
Quantum Dots
h-index 27,110  -index 61,

Citations > 2000

Applied Physics, Nuclear
Radiations, Fiber Optics, Laser
Technology, Nanophotonics
h-index 15,i10  -index 24,
Citations > 920

Physics of nanomaterials and
thin films, Nanotechnology
enabled energy devices, Energy
harvesting, Energy storage
h-index 13,i10  -index 21,
Citations > 850

Operation Research,
Mathematical Programming
h-index 10, i10 -index 11,
Citations > 280
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No of programs
(Contact Mode)

No. of teachers traines

No. of programg
(ICT Mode)

No. of teachers trained

Total no. of teachers traine

20192020

22

380

3

232

612

20182019

18

225

553

/78

2012018

19

264

619

883

20162017

22

215

418

633

20152016

18

174

3
2
2
2

330

504










Faculty Name No of research Papers Google Scholar Index

SCOPUS h-index
Dr. B C Choudhary -- 15

Dr Pankaj Sharma 18 27

Dr Ashok Kumar 4 13

Dr. KC Lachhwani 10

Team/Faculty Name Copyright Description

Dr. KC Lachhwani & "MATLAB Program for solving Multi -level Linear Fractional Programming
Suresh Nehra Problems "© (Reg. No. SW  -11904/2018)

"MATLAB Codings for solving Multi -Level Multiobjective Linear Fractional
Programming Problems based on modified fuzzy goal programming
approach"© (Reg. No. L  -69182/2017)

Dr. KC Lachhwani &
Deepam Goyal




Pankaj Sharma # 4 FOLLOWING Cited by VIEW ALL

NITTTR Chandigarh Al Since 2015
Verified email at nitttrchd.ac.in - Homepage
Nanomaterials  Thin Films  Physics Citations 2020 1534
h-indax 27 23
i10-indax 61 49
TITLE 5 CITED BY YEAR 440
Improvement in magnetic behaviour of cobalt doped magnesium zinc nano-ferrites via 88 2016 a0
Co-precipitation route
R Sharma, P Thakur, M Kumar, N Thakur, NS Negi, P Sharma, V Sharma 20
Journal of Alloys and Compounds
10
Determination of optical parameters of a-(As2Se3) 90Ge 10 thin film 88 2007
P Sharma, SC Katyal
Joumnal of Physics D: Applied Physics 40 (7), 2115 2013 2014 2015 2016 2017 2016 2019 2020 0
Variation of optical constants in Ge10Se60Te30 thin film 79 2006
P Sharma, V Sharma, SC Katyal
chalcogenide letters 3 (10), 73-79 Co-authors EDIT

BC Choudhary

Deptt. of Applied Science, NITTTR, Chandigarh
Verified email at nitttrchd ac.in

Applied Physics  Radiation Physics  Lasers Fibre Optics OFC & Nano Photonics

TITLE CITED BY
L shell fluorescence yields and coster—kronig transition probabilities for the elements with 25 23
=796

S Puri, D Mehta, B Chand, N Singh, PN Trehan
X Ray Spectrometry 22 (5), 358-361

K and L shell X-ray fluorescence cross sections 101
S Puri, B Chand, D Mehta, ML Garg, N Singh, PN Trehan
Atomic Data and Nuclear Data Tables 61 (2), 289-311

FOLLOW

YEAR

1993

1995

2013 2014 2015 2016 2017 2018 2019 2020

Cited by VIEW ALL
Al Since 2015

Citations 930 207
h-index 15 7
i10-index 24 4
60

III| |30
I 0

Ashok Kumar, Ph.D. Cited by VIEW AL

National Institute of Technical Teachers Training and Research Chandigarh Al Since 2015
Verified email at nititrchd.ac.in - Homepage

Physics of nanomaterialsa...  Nanotechnology enabled e...  Energy harvesting and stor... Cations 852 626
h-index 13 13
i10-index 21 19

TITLE CITED BY YEAR 180

Structural, dielectric and magnetic properties of double perovskite- La2CoNIOB ceramics 2021 13
synthesized by wet chemical route

AK Jashandeep Singh, Amit Kumar, Uttam Kumar Goutam, Ram Janay Choudhary 90
Int J Nanotechnol (accepted) (SCI LF. 0.532), 18

Facile solvothermal synthesis of nano-assembled mesoporous rods of cabalt free-La2NiFe06 2020 I I I I I I I N
for electrochemical behaviour 0
J Singh, A Kumar, A Kumar 2013 2014 2015 2016 2017 2013 2019 2020

Materials Science and Engineering: B (SCI1.F. 4.706) 261, 114664

kailash Lachhwani

Assistant Professor, Department of Applied Sciences, National Institute of Technical
Teachers
Verified email at nitttrchd.ac.in

IMathematical Programming Operations Research

TITLE CITED BY

Fuzzy goal programming approach to multi objective quadratic programming problem
K Lachhwani
Proceedings of the National Academy of Sciences, India Section A: Physical ...

On FGP approach for multiobjective quadratic fractional programming problem
K Lachhwani

International Journal of Applied and Computational Mathematics

On solving multi-level multi objective linear programming problems through fuzzy goal

37

36

M4

FOLLOW

YEAR

2012

2014

Cited by VIEW ALL

All Since 2015
Citations 282 188
h-ndex 10 8
i10-index 11 7

44
| | | | 22

2013 2014 2015 2016 2017 2018 2019 2020




Number of Publications

SCI Impact Factor

Number of
Publications

1

e i i i T e T = T = = S N N

N WP

Journal Name

Applied Nanoscience

Applied Physics A

Archives of Computational Methods in
Engineering

Ceramics International

Infrared Physics & Technology

Int J Min Met Mater

International Journal of Operational
Research

lonics
Journal of Electronic Materials

Journal of Materials Science: Materials in
Electronics

Journal of Molecular Modeling
Journal of Non -Crystalline Solids
Materials Science and Engineering: B

Materials Science in Semiconductor
Processing

Optik : International Journal for Light and
Electron Optics

Physica B: Condensed Matter
Physica Status Solidi A

Solid State Sciences

Materials Today: Proceedings
AIP Conference Proceedings

SCI Impact
Factor

2.88
1.81

6.73

3.83
2.379
1.713

SCOPUS

2.394
1.774

2.22

2.079
2.929
4.706

3.085

2.187

1.902
1.759
2.434
CPCI
CPCI
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List of Instruments in Nanomaterials Characterization
Lahoratory

. Atomic Force Microscope (TT-AFM) with E-cell,
Vibration isolation table.

. Spectroflourophotometer/Photo-Luminescence
Spectrometer.

. Spin Coater (PID based, 10000 rpm)

. Bioreactor Fermentor (5 liters) with autoclave.

. Binocular microscope with low power/high power
and oil emersion.

. Nanofluid interferometer (NF-10)

. Rotary Evaporator with water bath.

6

7

8. Oven with Temperature control (250 °C).
9. Stackable refrigerated Incubator shaker.
10. Magnetic strirrer with Hot plate.

11. PH meter with Electrodes.

12. Ultrasonic Cleaner.

13. Centrifuge with four slots.

14. Electronic balance.
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Virtual NanoLab

User-friendly modeling of nanotechnology 0 B B R4 [ TIRTY

) L . -

Molecule Crystal Two-probe

o 0 ce

Nanoscope : Energy i Crystal Grower B

Spectrometer | Manipulator

Atomistix Tool Kit (ATK)

State-of-the-art quantum-mechanical models

Density functional theory, non-equilibrium Green’s function,
pseudopotentials, numerical basis sets, semi-empirical models, etc.

Adsorption

Liquid crystals

Crystal growth .,.-"'



http://www.fqs.pl/_detail/chemistry/material_explorer/me_building_models.jpg?id=chemistry:material_explorer:overview:building&cache=cache
http://www.fqs.pl/_detail/chemistry/material_explorer/me_building_models.jpg?id=chemistry:material_explorer:overview:building&cache=cache

Atomistix Toolkit (ATK) and Virtual NanoLab (VNL)

A Modelling and Simulation Tool for Nano-scale Systems and Devices

Atomistix is based on an open architecture which integrates a powerful scripting
language with a graphical user interface. ATK is a comprehensive platform for studies in
nanosystems and devices, using both accurate first principles (DFT) and fast semi-
empirical methods. Moreover, ATK includes a very advanced electrostatic model to allow

realistic simulations of nanoscale structures.

Uniqueness of ATK

T q can model either
isolated molecules periodic systems

o

ATK is the only commercial software that can model
that i

periodic sy

Atomistix Toolkit (ATK)

Atomistix is a software package for modelling and
simulations of systems and devices at atomic-scale for
nanoscience and nanotechnology applications. ATK
offers unique capabilities for simulating nanostructures
on the atomic scale such as;

* Powerful combination of DFT, Semi-empirical tight-binding,
Classical potentials in the same package

Advanced graphical user interface for building complicated
structures like interfaces and transport systems

NEGF (Non-equilibrium Green's function) formalism to
study transport properties like |-V characteristics of
Nanoelectronics devices

Plug-in-based platform which can interface with external
codes

Python scripting interface

With its graphical user interface, ATK is also an ideal tool for
teaching basic concepts of nanotechnology, solid state
physics, etc.

»ATK is now a scripting program- (Just
like MATLAB)

Kind of Structures can be Modelled Using
ATK-VNL

Junctions Interfaces Surfaces

O Accurately model quantum phenomena across
nanoscales.

Virtual Nanolab (VNL)

Virtual Nanolab is a graphical user interface (GUI) for all
operations. Using this interface, researchers can focus on the
physical properties of the systems under investigation, and let
the program handle the details of the numerical models and the
setup of the input scripts for the calculations.

090000

Scripter  Editor Jobs Viewer  Analyzer
5

Users who desire more fine-grained control over the numerical
parameters can however also use Python scripting to set up, run
and control the calculations. At any step in the work flow the user
can export the simulation as a Python script, which can be
executed by the command-line tool atkpython. The result files
can then be brought back to the system platform for analysis.

Unique features of VNL for modelling at the atomic scale:

o Atomic geometry builder for molecules, crystals,
nanostructures and devices

u Easy setup of calculations, even advanced workflows

u Viewer for 3D data

u Project management
o Plugin API

Electronic Systems
BT Calculate
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2 Wolfram Language Documentation Center - Wolfram Mathematica 11.0

File Edit Inset Format Cell Graphics

#

Wolfram Language & System Math

Core Language &
Structure

Symbolic & Numeric
Computation

Images

Time-Related
Computation

Engineering Data &
Computation

Higher Mathematical
Computation

System Operation &
Setup

Evaluation Palettes Window Help

Data Manipulation &
Analysis

Strings & Text

Geometry

Geographic Data &
Computation

Financial Data &
Computation

Documents &
Presentation

External Interfaces &
Connections

matica 11.0

Visualization &
Graphics

Graphs & Networks

Scientific and Medical
Data & Computation

Social, Cultural &
Linguistic Data

User Interface
Construction

Cloud & Deployment

Basic Math Assistant
A Calculator @
Basic | Advanced

t 8 ~ Documentation

S W =) o e e

6| x| et o hen

3 - (& . » =

R |

Tab Enter TraditionalForm
Input from Above Creste Input Cell
Output from Above  Create Text Cell
Command Complete  Make Template

A Basic Commands ®
— —T
v’?l_v=x:djzj(::) List | 2D | 3D
Mathematical Constants
T e i ® ¢ ° [More|v
Numeric Functions
N Abs Ceiling  Round
V= i Floor | More[¥
Elementary Functions
-~ Log 10° Log10
Sinh  Cosh  Tanh |[More|v
Trigonometric Functions
sin Cos Tan Cot
ArcSin ArcCos  ArcTan | More |v
Integer Functions
Divisors Factorial
Gco LcM  Prime | More v
Random Functions
RandomInteger  RandomChoice

RandomReal | More 12

v Typesetting

R2019a Update 8 (9.6.0.1335978)
64-bit (win64)

March 12, 2020

License Number: 40676018

MM LA BQ
Academic License - for use in teaching, academic research, and meeting course
requirements at degree granting institutions onfy. Not for government, commercial, or

) MathWorks:




Mathematical Computations with MATHEMATICA

1. Perform Ten basic operations with different commands of Basic math palettes of
MATHEMATICA including 2D and 3D plotting.

2. Perform any four operation (Differential
Calculus) for each to compute
Derivative/s  of function, Limit of
expression, Definite and Indefinite
integration and Maxima/Minima of

functions.

3. Solve any four ditferential equations of higher order with DSolve command.
Example — Solve (D° + D —D+1)y =sin 2x.

4. Compute Laplace Transform and Z-transform of any three mathematical functions.

Example — Compute (a) L {t .sin(at).e"} (b) Z{m ]
n n

And verify the results with their Inverse Transform in MATHEMATICA.

Optimization with LINGO

1. Perform to compute optimal solution (or Satisfactory solution) of at least four problem with

LINGO on: v — —

(I)Linear Programming Problems (LPP) with
random some data. Example -
(a) Maximize z = 5x, +3x, subject to

the constraints: 2x, +x, <1, x, +4x, <6

and x,,x,=0 3 - |
(1I) Linear Integer Programming (LIPP) problem — LPP with integer constraints
(11I) Non Linear Optimization Problems — Example

Minimize z=e " +e “ subject to the constraints: 2x, —=3x, <e ", —x, +2x,<e ™, x,,x, 20

(1V) Non linear constrained Optimization problem with Integer constraints.

Mathematical Computations with MATLAB

Basic mathematical operations: - Create M-file and perform the following mathematical

computations as:

1. Perform five scientific computations with basic functions with given data.

Example - let x=pi/2, Then perform to find value of y = sin(x) +cos(x) —e i)

2. Perform to find Transpose, Determinate values, Eigen Values, Eigen vectors of a non-zero
square matrix.

3. Perform any five matrix sense and entry sense operations on matrices and compare.
Example (i) A¥B vs A.¥B (i) A/B vs A/B  (ii)) A®3 vs A3

4. Perform any ten operations to find symbolic differentiation and verify the results with

symbolic integration of mathematical functions.

(i) y=sinx  (i)y=cosx (iii) y=e"** sin4x
Examples - i = 3 .
(iv)y = e .log(t an(x)) (v)y =3x" —26x + 6.sin(x)

Plotting and Graphics with MATLAB

Perform to plot any four 2D line graphs with different functions with different line specitiers.

6. Perform to plot any three Bar graph, Histogram and Scatter graphs using random numerical
data.

7. Perform to plot any three graphs with multiple graphs in one plot with different line
specifiers. Example — If x =[0, 7], y, =sinx; y, = cos x , then plot a single 2D graph between x,
viand x, y; with the use of line specifiers.

8. Perform to plot any four 31D line graphs on different functions with line specifiers.

Example - 7f z =[0,40], x =sinz; y = cosz Then plot 3D line graph with these values.
9. Perform to plot any four mesh and surface graphs for different functions.

Example — Plot mesh and surface graph with
()g? = L @HD, (b 2= *";1’(sinx+ cosx); —1<x<1;-2<y<2

Optimization Tool box — Linear Programming Problem (L.PP) solver

10. Create M-file and write program to solve any Four
LPPs with 2 — 3 variables.
Example to solve LPP

Maximize z=15x, +3x,

o 25+ x, <1 x,+4x,<6
s.t. ¥ =

and X12*220

Also verify the results with the use of Optimization
tool box — LPP solver of MATLAB.

e T~ "5 o = TR DY, ]




WDM/DW

=

ErDoped Fibre Amplifier”




Instruments/Software in Photonics Design and Simulatin
Lahoratory

. ED WDM : WDM and DWDM OFC Systems
(2-channel) with BER (COM), Fiber Bragg

Grating and Chromatic Dispersion extension

module for WDM trainer.
. ED AMP: Erbium Doped Fiber Amplifier (EDFA)
with ASE filter.

FF fc
Seuiaton Tools Window Help
e=ewlope|@ENET1

.ED LASE : Laser extension module for EDFA. B ca e | (Nesr i), Potemann | o . e

——Near Field
——Effective MFD | B

. OptSim and ModeSys (Ver. 5.1): Photonic design Sl

software for OFC Systems-4 user network license.

. OptiSystem V13: Optical Communication System

and Amplifier Design Suit - 5 user network license.

Field Diameter [um]

( Effective Area [sq. micrg

. OptiFiber: Optical Fiber design Software - 05 user
network license.

7. OptiGrating : Fiber Optic Gratings Design

T e B
1.5 1.6 1w

: |
Software-single user. 2 (e0) B Wavelength fum) | -













