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Received any fellowship/ scholarship: No
Highlight the progress of work during the period of the progress report

1. Literature survey and planning the method of the experimental wc?rk. . o

7 1dentification of the potential compounds for experimental work i.e., 4-aminobenzoic acid, 7-

diethylamino 4-methyl coumarin. - . N

3. Performed computat'\ona\ analysis for chemical reactivity and charge transport activity for the
selected compounds using density functional theory.

4. Performed experimental Jemonstrations for NLO activity an

d photosensitizing ability of the
<elected molecules.

5. Published'and communicated research articles in some highly reputed
6. Presented research articles at national and international conferences.
7. Received two state-level awards for research.

peer-reviewed journals.

Detailed Research work

1. Computational investigations of

optical characteristics of 4-amino
diethylamino 4-methy] coumarin W

benzoic acid, and 7-
ere performed and communicated.

2. Computational investigations of non-
systems developed with the
Pentacene-2,5-

linear optical characteristics of organic-inorganic hybrid
adsorption of gold and si

lver trimers over the surface if
dione and 2,9-dimethyl quinacrid

one has been performed and communicated.

3. Experimental work for the spectroscopic techniques of 4-aminobenzoic acid had been carried
out in the laboratory of Jaypee institute of information and technology (JIIT), Noida, and
Gurukula kangri university, Haridwar.
4. The samples of 4-aminoben

zoic acid, and 7-diethylamin
T. C. Sabari Girisun, Assistant p

Tiruchirappalli, Tamil Nadu, fort

o 4-methyl coumarin were sent to Dr-
rofessor, Department of Physics, Bharathidasan University,

he Z-scan experiments in collaboration. M
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eoretical study on spectral and optical properties

a, K. Devlal (2022) Th
Quantum Electron. 54:714

fal amino  aci®: acomparative study, Opt
10.1007/s1 1082—022-041 18-4

Ran

5

" fessel
:n. 5;//d0i.0r£/ O
f Nonlinear Optical Response of Organic

K. Devlal, [nvestigation ©

, s, Lakherd M. Rana, 1. = _ :
i ,DAE Solid State Physics Symposium. 55 (2022) 585-586

and evaluation of its

odelling the reactivity of Entrectinib
Solid State Physics

a, M. Rana, K. Devlal, M
Molecular Docking approach, DAE

potential anticancer activity using
55 (2022) 583-584.
4. S. Lakhera, M. Rana, K. Devlal, Influence of Adsorption of Gold and Silver Nanoclusters on
cal properties 0 Pentacene-S, 12-dione: A DFT
04422-Z

/
/ Structural, Electronic, and Nonlinear opti
study, Opt Quant Electron 55, 178 (2023). https://doi.org/lO.1007/51 1082-022-
5 S Lakheta, M Rana, K Devlal, Inve cal Activity of
Halogen-substitutcd 2-nitrotoulene by Theory (2022).
2111123/V1

https://doi.0r /10.21203/rs‘3.rs—
n-linear optical and

6. S. Lakhera, K. Devlal, M. Rana, V. Dhuliya, Computational study of no
1,3-dinitropyrene. Opt Quant Electron 55, 85 (2023).

electrical propenies 0
https://doi,org/lo. 1007/s! 1082—022-0437 1-7
nt Analysis of

7. S. Lakhera, M. Rana, K. Devlal, N. Kanagathara, j. Janczak, DFT-Based Solve
Organic Heterocyclic 2,9-Dimethyl Quinacridone for Photovoltaic Applications:
9/ssm.4329946

httg://dx.doi.org/ 10.213

al, A. Ghosh, In-Silico Investigation of Inhibiting property of
| Herb ¢ Aconitum Heterophyllum’ Against Omicron Variant
1 of Traditional Knowledge. https://doi.org/lO.Z1203/rs.3.rs-

~ Rana, K. Devl
nts of Medicina
2, Indian Journa

8. S. Lakhera. M
Phytoconstitue
of SARSCoV-

637533/v1

1637532082
cal Responses of Organic

tion of Nonlinear Opti
rmal of materials

K. Devlal, Investiga
yde. [nternational Jou

9. S.Lakhera, M. Rana,
midazole-2-carboxaldeh

Derivative of Imidazole: I

research (Under review).
N. Pandey, Behavior of 2,9-

10.S. Lakhera, ™ Devlal, M. Rana, V. Dhuliya,
Dimcthy\quinacridone with Adsorbed Gold and Silver Nanoclusters in Different Solvents.
Optik (Under review).

onal conferences

1. Presented research work at 17" Uttarakhand state science and technolog
in UCOST, Vigyan Dham, Dehradun in February 2023.

2. Presented research work in 5" Plant science research meet

University, Haldwani.

3. Submitted research ab
Futurc Prospects of Advan

Gurugram.

National and internati
y congress (USSTC)

7022 held at Uttarakhand Open

ovations &

st International Conference on Inn .
U jversitys

stract in IFPAM-2023 1
py K R Mangalam

ced Materials, conducted



(6)

tcri:/,ation of

pshon® and seminars ;
1o ‘ wie charac

" \tended workshop —and hands-on  training 0D synlllL’.’wls .und -clcrutorccmcrv New
' ;’1 umcum[m\ilc\ and User acquaintance program by Inlcr-unlvcrﬁll)’ |d]“'dwar
Jucted on 1 7™ October 2022 at Gurukula Kangr University, Har! :

struclures

Delhicon
niques and material

on  Spectroscopic tech
r2022.

" August to 3" Septembe

s and charactcrizatio

« Iands-on training

;) ttended the
USERC, held from 29

.\rg.‘lni/cd by
n of solar cell,

[Hands-on training on Synthesi

Attended INUP-121
i from 5" to 10" December 2022,

" conducted at 11T Delh

hop on fabrication and characterization of
from 6™ to 7"January 2023.

5" User awarencess works

1 Attended INUP-121
conducted at 1I'T Delhi,

Nanotechnology in online mode,

Awards and Honours

I. Received USERC *Young women scientist excellence award 2022” at the Women scientist

conclave 2022-23 held at Dehradun.
F) at IIT Delhi under Indian

oved at National research facility (NR
thesized solar cell using 7-

2. Short-term project appr
nflnoclcclronics user program for the synthesis of Dye-syn
diethylamino 4-methyl coumarin.
Date: 3-2. 23 i
23-2 Signature and Name of Scholar

Signature and Name of Supervisor
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UTTARAKHAND OPEN UNIVERSITY, HALDWANI, 26313

Name of the Rescarch Scholar: Shradha Lakhera

Enrolment No.: 21240578
Department: Department of Physics, School of Sciences, Uttarakhand Open

University

Subject: Physics

Date of Registration: 15 March 2021

Date of RDC: 18" August 2023

Title of the Research Work: Study of organic materials for Nonlinear optical and laser
limiting applications

Name of the supervisor: Dr. Kamal Devlal

Highlight the progress of work during the period of the progress report
e Computational study of nonlinear optical properties of para-aminobenzoic acid.

Experimental study of nonlinear optical and laser limiting study of para-

aminobenzoic acid
» Computational study of the nonlinear optical behavior of 7-diethylamino 4-

methyl coumarin.

* Presented research papers at one national and one international conference

* Published 7 full-length research articles in peer-reviewed journals related to the

research work.
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volumetric ratio solutions of para-am

coumarin
Published and submitted articles

i S. Panwar,
dhury, V. Dhullyé}, ol
1, S. Sharma, P. Chowdhur: nlinear Optica
1. S.Eakhers, T R??t& 1:( . Il));:rllisha, T. C. Girisun, EXplpnngt;anzl%FT Approach.
Sa}ga.r‘L- f\ F :,111. ‘ lot" Pa:ra-Aminobenzoic Acid by Expenr}?enistry (2023) 114987.
I]Ammr;g Ofc 1phtztochem'15try and Photobiology A: Chem y
urna :
t?ttps:l/doi.om/ 10.1016/j.jphotochem.2023.1 14987

178.
5 12-dione: A DFT study, Opt Quant Electron 55 (2023)
h’ttps://doi.org/ 10.1007/s11082-022-04422-7

3. S. Lakhera, M. Rana, K. Devlal, Investigation of Nonlinear Optical Responses of

Organic  Derivative ~ of  Imidazole: Imidazole-2-carboxaldehyde, = IJMR.
(2023). https://doi.org/10.151 5/ijmr-2021-8649

S. Lakhera, K. Devlal, M. Rana, Investigation of the electronic and optical activity of

halogen-substituted 2-nitrotoulene by density functional theory. Opt Quant Electron 55
(2023) 292 (2023). https://doi.org/10.1007/s11082-023-04569-3

S. Lakhera, K. Devlal, M. Rana, V. Dhuliya, Computational study of non-linear optical
and electrical properties of 1,3-dinitropyrene. Opt Quant Electron 55 (2023) 85 (2023).
https://doi.org/10.1007/s11082-022-04371-7

ra, : N. Kanagathara, J. J anczak, Photovoltaic
Characteristics of Organic Heterocyclic2,9-dimethyl Quinacridone in Different
Solvents Using DFT Approach, Jou

: mal of Photochemistry and Photobiology A:
Chemistry. (2023) 114664, https://doi.org/l0.1016/i.iph0tochem.2023.1 14664 =

S. i

ofliagge)riz :fh l?ev.lal, M Rana, V Dhuliya, N. Pandey, Non-Linear Optical Behavior

(202,3 v Ylquinacridone with Adsorbed Gold and Silver Nanoclusters Optik
) 170983, htt s://doi.org 10.1016/; .i'lco.2023.170983 , .




V &

s
(on

{erences and seminars
i ngress
Rucamh work was presented in a poster presentation at the IndlandScu;:;csn(i?\?erfity),
Association: Haridwar Chapter, hosted by Gurukula Kangri (Deemed to
Haridwar, Uttarakhand on 19" March 2023.

3. Presented poster in IFPAM-2023, 1st International Conference on Innovations &

Future Prospects of Advanced Materials, conducted by K R Mangalam University,
Gurugratn on ')3rd March 2023.

g&m@w

Date: \%\#\Jﬂ\ &0&3

Slgnature and Name of
Scholar

ot

(Kavwal Sostd)

Signatire and Name of
Supervisor

Ty e



rE

<

=
. 4
1

Directorate of Research s
I,2
UTTARAKHAND OPEN UNIVERSITY, HALDWAN

PhD Progress Report
ame of the RQS(‘{\!‘C‘I Scholar: Shradha lakhera
\a

gnrolment No.: 21240578

pepartment: Department of Physics

Subject: Physics
Date of Registration: 1* March 2021
Date of RAC: 16™ August 2022

Title of the Research Work: Study of Optical and Biological Properties of Some Organic
Molecules and Their Applications
Name of the supervisor: Dr. Kamal Devlal

Duration of the progress report: September 2021 to August 2022
Received any fellowship/ scholarship: No

Highlight the progress of work during the period of progress report
1.

Identification of the rescarch topic i.c., Study of Optical and Biological Propertics of Some
Organic Molecules and Their Applications

Literature survey and current progress in this field.

Identification of the availability of online softwares for computational methods.
Identification of the theoretical (computational) study and experimental techniques.
Application of software for some trial organic

materials.
Published and communicated research articl
journals.

awn bW

€s on some highly reputed peer reviewed
7. Presented research articles in three conferences.

8. Developed national and international collaboratjons,

Froodir
Date: \ é\ D %l 920072 S'S hvadha Lou(lf\e)-(,a,

1gnature and Name of Scholar

Wice22 (01 Kamd Qordal)
Signature and Name of Supervisor
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Profcss& P. D. Pant —OA/bB/

Dr Gaurij Negi w’
(Chairman)

Dr Meenakshi Rana
(Member)

(Invited member)

Signature
Dircctor, School of Sciences
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