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Tuning optical properties of cadmium thiourea acetate nonlinear
optical crystal exploiting organic ligand of L-proline

R. B. Kulkarni*, M. Anist S. S. Hussainif and M. D. Shirsat*§

*RUSA Centre for Advanced Sensor Technology,

Dr. B.A.M. University, Aurangabad 431004 (MS), India
t Department of Physics, Maulana Azad College,
Aurangabad 431004 (MS), India
t Crystal Growth Research Laboratory, Milliya Arts,
Science and Management Science College,

Beed 431122, Maharashtra, India
8 mdshirsat.phy@bamu. ac.in

Received 1 October 2018
Accepted 22 October 2018
Published 21 December 2018

Modifying optical properties of crystal is very fundamental need for designing various
photonic devices, hence in the current investigation, the L-proline (LLP) has been firstly
doped it cadminm thiourca acctate (CTA) crystal with the aim to optimize the UV—
Visible, second harmonic generation (SHG) efficiency, luminescence and third-order non-
linear optical (TONLO) properties of CTA crystal. The pure and doped CTA crystals
have been grown by slow solvent evaporation technique at 35°C. The structural param-
eters of grown crystals have been determined using the single crystal X-ray diffraction
technique. The incorporation of LP in CTA crystal matrix has been confirmed by Fourier
transforms infrared analysis. The UV—Visible studies have been employed within the
wavelength range of 200-900 nm Lo explore the enhancing impact of LP on CTA crystal.
The LP doped CTA crystals were subjected to Kurtz—Perry test and Z-scan analysis to
identify the nonlinear nature of studied crystals. The SHG efficiency of LP-CTA crystal
shows significant increase owing to enhanced charge transfer over the organic ligand of
LP. The laser-induced TONLO properties of LP-doped CTA crystal have been deter-
mined at 632.8 nm. The nature of nonlincar refraction and absorption has been explored
by close and open aperlure Z-scan configuration. The magnitude ol nonlinear refraction
(n2), absorption coefficient (8}, cubic susceptibility (x*) and figure of merit has been
determined using the transmittance data. The color-centered luminescence studies have
been carried out which established the prominent redshift in peak maxima of emission
wavelength of CTA crystal due to doping of LP. Comparative analysis of pure and doped
crystal confirmed the dominance of LP doping.

Keywords: Crystal growth; optical studies; Z-scan analysis; TONLO parameters.

§Corresponding author.
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INustrious influence of amino acid L-threonine (LT)
on structural and optical insights
of Zinc Thiourea Sulphate (ZTS) crystal
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*RUSA Cenire for Advanced Sensor Technology, Department of Physics,

Dr. Babasaheb Ambedkar Marathwada University,
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tDepartment of Physics and Electronics, Maulana Azad College of Arts,
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T Crystal Growth Research Laboratory, Milliya Arts,
Science and Management Science College, Beed 431122, Maharashira, India
Smdshirsat. phy@bamu. ac.in

Received 7 September 2018
Revised 8 November 2018
Accepted 12 November 2018
Published 12 February 2019

Mentioned communication explores the modification in properties of Zinc Thiourea Sul-
phate (ZTS) crystal due to L-Threonine (LT) addition. Superior quality LT-doped ZTS
crystal with 0.5 M% concentration of LT was grown by the slow evaporation solution
growth technique. Powder X-ray diffraction technique was applied to study the cell
parameters which confirmed orthorhombic crystal structure of both pure and LT-ZTS
crystal with slight variation in cell parameters. Shimatzu make spectrophotometer con-
firmed the UV-Visible spectral analysis in the range of 200-900 nm which affirmed the
94% transmittance, enhanced bandgap value (4.72 V), lower cut-off value (246 nm) and
lower optical constants viz. extinction coefficient, polarizability, refractive index, and re-
flectance of LT-ZTS crystal. The higher second harmonic generation (SHG) efficiency of
LT-doped ZTS was pointed by Kurtz Perry powder method (3.06 times of pure ZTS crys-
tal and 3.62 times of KDP crystal) using Nd: YAG laser. The colour centered emission
and electronic purity of parent and doped ZTS crystals were examined which resulted in
the violet emission in visible region for both pure and LT-ZTS crystals. Z-scan technigue
is used to identify the Kerr lensing nonlinearity in pure and LT-doped ZTS crystal. Close
aperture Z-scan curve demonstrated negative refraction nonlinearity (self-defocusing na-
ture) for pure and positive refraction nonlinearity (self-focusing nature) for LT-ZTS crys-
tal. Calculated value of refraction nonlinearity n2 is —2.2 x 10~ ¢m?/W for pure ZTS
and +4.99 x 10712 cm?/W for LT-ZTS crystal. Open aperture Z-scan showed reverse
saturable absorption effect (RSA) in pure ZTS and saturable absorption effect (SA) in
LT-ZTS crystal. The 3 value is 2.85 x 105 ¢cm /W for pure ZTS and 3.92 x 10~5 cm/W
for LT-ZTS crystal. The x3 of ZTS crystal is 6.133x 1075 cm/W and 1.655x 10~ % cm? /W
for LT-ZTS crystal. The transition in TONLO parameters is observed due to doping of

§Corresponding author.
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Crystal growth, spectral, optical and thermal studies of
thiourea ammonium acetate doped potassium dihydrogen
phosphate crystal for NLO applications

Y. B. Rasal®, R. B. Kulkarni®, M. D. Shirsat™, and S. S. Hussaini®

Crystal Growth Laboratory, Department of Physics, Milliya Arts, Science and Management Science
College, Beed, Maharashtra, India; "Intelligent Materials Research Laboratory, Department of Physics, Dr.
Babasaheb Ambedkar Marathwada University, Aurangabad, Maharashtra, India; “RUSA Centre. for
Advanced Sensor Technology, Dr. Babasaheb Ambedkar Marathwada University, Aurangabad,
Maharashtra, India

ABSTRACT ARTICLE HISTORY
The non-linear optical single crystal of thiourea ammonium acetate

doped potassium dihydrogen phosphate was grown by slow evapor-

ation solution technique of size 19x11x4mm> The crystallo- KEYWORDS
graphic unit cell parameters of grown crystal were determined by Lyl E?Wth" NILO
single crystal X-ray diffraction study. The optical study revealed that ?aar:;réae’ th}ic;rgl difser
the doped KDP crystal has high transmittance, low cut off wave- g
length and high optical band gap. The enhanced second harmonic

generation efficiency of doped KDP crystal was determined by

employing Kurtz-Perry powder technique. The third order non-linear

absorption coefficient (8), non-linear refractive index (n,) and suscep-

tibility [3*¥] were calculated using Z-scan technique. The laser dam-

age threshold of grown crystal has been determined. The thermal

properties of the grown crystal were carried out by thermogravimet-

ric and differential thermal analysis.

1. Introduction

The nonlinear optical single crystal plays important role in the different applications of
optical technologies like communication, switching, laser, optical storage etc. The non-
linear optical material possesses fascinating properties like a low optical loss, enhanced
optical parameters and high laser damage threshold; dissipate thermal and mechanical
stability with lower dielectrics [1-3]. In last decade new methods were introduced to
grow. novel materials in the different frequency spectrum with enhanced parameters for
high technical optical applications (2, 4, 5]. The semi-organic materials are attracted by
many researchers due to their high optical nonlinearity and chemical flexibility. The
thiourea metal complexes show enhanced second order and third order nonlinear prop-
erties with higher optical, dielectric, thermal and mechanical properties [6,7]. The thio-
urea and urea forms inclusion compounds with variety of the salts and organic
compounds having host-guest relationship which forms a stable compound. In this pro-
cess of formation of compound thiourea and guest forms a layered structure. These

CONTACT Yogesh Rasal @ yogeshbrasal@gmail.comS. Hussaini @ shuakionline@yahoo.co.in
© 2018 Informa UK Limited, trading as Taylor & Francis Group b
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MAGNIFICENT TRANSMUTATION IN OPTICAL TRAITS DUE TO METHIONINE DOPING ON
ZINC THIOUREA SULPHATE (ZTS) METAL COMPLEX CRYSTAL

Siddique Aneesa Fatima', Rupali B. Kulkarni’, Mahendra D. Shirsat’, S. S. Hussaini’
"“Crystal Growth Laboratory, Milliya Arts, Science & Management Science College, Beed
2*RUSA Centre for Advanced Sensor Technology, Department of Physics, Dr. Babasaheb Ambedkar
Marathwada University, Aurangabad

ABSTRACT

Present investigation explores the change in properties of Zinc Thiourea Sulphate (ZTS) crystal due to amino
acid Methionine addition. Superior quality Methionine Zinc Thiourea Sulphate (M-ZTS) crystal with 0.1 M%
concentration of Methionine was grown from aqueous solution by the slow evaporation method. Shimatzu make
spectrophotometer was used to confirm the UV-visible spectral analysis in the range of 200~-900 nm wkich
affirmed the 88% transmittance, enhanced band gap value, lower cut off and lower optical constants viz.
extinction coefficient, , refractive index, and reflectance of M-ZTS crystal. The obtained linear optical constants

parameters showed the superiority of M-ZTS for application in distinct optoelectronics and laser stabilization
systems.

Keywords: Crystal growth, Extinction coefficient, Refractive index

1. INTRODUCTION

Nonlinear optical materials like thiourea metal complexes offering improved optical, electrical and non-linear
optical (NLO) coefficient has been sustained for past few decades due to their wide applications [1-4].
Nonlinear optical (NLO) material Zinc tris (thiourea) sulphate (ZTS) is a best alternative for potassium
dihydrogen phosphate crystals in frequency-doubling and laser fusion due to their properties high optical
transparency, low refractive index, low reflectance low extinction coefficient ,widened band gap, Second
harmonic generation efficiency 1.2 times of KDP, growth from solution by slow evaporation [5-15].

The impressive and significant influence of amino acid on the optical'and electrical response of ZTS crystal [16-
241 has attracted the attention of authors [25-27]. As an output of literature study, authors want to acknowledge
that authors are firstly elaborating the optical studies of Metheonine doped ZTS confirming its superiority for
optical device applications.

2. EXPERIMENTAL PROCEDURE

Zinc Thiourea Sulphate (ZTS) metal complex salt was prepared by taking Zinc Sulphate and thiourea in 1:3
molar concentration. Prepared salt was further purified by repetitive recrystallization. 0.1M% Methionine was
doped in ZTS supersaturated solution and the prepared solution was filtered in a sterilized beaker and kept for
slow solvent evaporation in a constant temperature bath at 37°C. After UV-visible study, it was evident. that
0.1M% Methionine doped ZTS express high prominent and good crystal planes and higher transmittance The
0.1 M% Methionine doped ZTS crystal is shown in Fig. 1. '

Fig-1: Metheonine doped ZTS crystals
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ELECTROCHEMICAL IMPEDANCE SPECTROSCOPIC STUDY OF DYE SENSITIZED SOLAR
CELL WITH AL DOPED TIO, NANOPARTICLES PHOTO ANODE SENSITIZED BY EOSIN Y DYE

Swati S. Kulkarni ', Gajanan A. Bodkhe?, Nikesh Inglé’, S. S. Hussaini, N. N. Shejwal® and Mahendra
D. Shirsat®
1235R USA Centre for Advanced Sensor Technology, Department of Physics, Dr. Babasaheb Ambedkar
Marathwada University, Aurangabad
*Crystal Growth Laboratory, Department of Physics, Milliya Arts, Science & Management Science College,
Beed
SAll India Shri Shivaji Memorial Society's College of Engineering, Pune

ABSTRACT

In the present investigation the electrochemical impedance spectroscopy has been applied to analyse the dye
sensitized solar cells (DSSCs). The characteristics of the dye sensitized photo anode has been investigated using
various techniques like Atomic force Microscopy, UV visible spectroscopy. Consequently, the measurement of
photovoltaic characteristics has been discussed and lastly, the EIS study of. ‘fabricated DSSCs have been done in
order to analyse the DSSCs using Al doped TiO; nanoparticles photo anode sensitized by eosin Y dye which
reveals that the DSSC with 0.07M Al doped TiO, nanoparticles photo anode has the charge transfer resistance
of 138 ohm at the TiOy/dye/electrolyte interface

Al doped TiO; DSSCs, Eosin Y dye, EIS, photo anode

1. INTRODUCTION

Being mimicry of photosynthesis, dye sensitized solar cell has ever accepted as the best solar cell from last few
decades [1]. DSSC is an electrochemical device, converting light energy into electrical energy, consist of three
active layers namely, dye sensitized nano-crystalline semiconductor layer (known as photo anode), counter
electrode and an organic electrolyte containing redox couple sandwiched between prior two layers. Both the
semiconductor layer and counter electrode has synthesized usually on the Fluorine doped transparent
conducting oxide layer on glass [2]. The highest efficiency ever achieved has been found to be 13% using
porphyrin dye [3]. Charge generation and transfer process depends on the nature and compatibility of each layer
with another and more particularly on the photo anode [4]. TiO, nanoparticles has been proved to be most
viable member to synthesize the photo anode owing to its properties like wide band gap, large exciton binding
energy, low cost, non-toxic and environmental benign. The absorption in TiO, layer can be increased by either
doping or adsorbing the dye molecules on its surface [5]. Nanostructure of TiO, photo anode provides the
sufficiently large surface area for dye adsorption [4]. Further, doping the TiO, will form the new valance state,
decreases the Band gap, enhances the surface area and creates the charge carrier trapping sites which helps to
increase the photo current [6]. Various metals and non-metals and other elements have been tried for doping the
TiO, in the thrust of enhancing the photo-catalytic activity of TiO, photo anode [7]. Aluminium, the transitional
metal having good optical quality, low resistivity, high conductance and high crystal qualities, when doped in
TiO, shifts onset of absorption from UV region to visible region [8-9]. According to the previous optimization it
has been observed that the aluminium doping concentration of 0.07M exhibits superior results [10]. Hence, in
the current study 0.07M aluminium doped TiO, nanoparticles have been synthesized and used to create the
photo anode of DSSC.

The basic purpose behind the development of DSSC has been found to investigate a low cost, environmental
friendly solar cell through the use of eco-friendly materials and methods [11]. Hence, while designing the
DSSC, high efficiency along with the least environmental hazard must be the agenda. Sensitizer used to harvest
the photo energy is the crucial parameter on this basis, deciding the response of DSSC. Inorganic metal complex
dyes and organic dyes have been intensively investigated by researchers since from last two decades. Inorganic
metal complex dyes has been studied, involves lengthy, tedious and expensive manufacturing steps [12-13].
Moreover, inorganic dyes contain heavy metals which are rarely found and hence become costly. Also, their
toxic nature becomes hazardous for environment. On the contrary, organic dyes which are abundantly available
in nature and found to be ideal for eco-friendly DSSCs being non-toxic, having affordable cost, renewable,
biodegradable and easily available, not producing any hazardous by products. Particularly, Eosin Y dye has
been shown to be one of the best synthetic dyes having high molar extinction coefficient (60803M™ cm™), upon
excitation becomes more reducing and oxidizing and found to be applied in cell staining, as pH indicator and as
a dye pigment in cosmetics also [14]. Eosin Y is having single carboxyl group which is suitable to anchor with
TiO, molecules in photo anode [15].
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Stability study of complexation of transition metals wit
hydroxy-5-bromoa cetophenone-N-(4-methoxyphenyl) i
dynamic aspect

Shailendrasingh Thakur',Hansaraj Joshi*?, M.A. Sakhare’and S.D.Naikwade®
'Dept. of Chemistry, Milliya Art’s Science and Management Science College, Beed.
*Dept. of Chemistry, Swa.Sawarkar College, Beed.

*Dept. of Chemistry, Balbhim College, Beed.

*Principal, ChhatrapatiShahu College, Lasur Station, Aurangabad.

Abstract:
Stability constant ofschiff base2-hydroxy-S-brom oacetophenone-N-(4-methoxyphenyl) im inewith
diivalenttransition metalCu™ Ni**,Cd**,Co™ Mn?* and Zn2*
using apHmetric titration technique in 50%(v/v) ethanol-water mixture atthree different temperatures 25°C, 35°C &
45°C at an ionic strength of 0.1M NaClO, were studied. The method of Calvin-Bjerrum as adopted by Irving-Rossotti
has been employed to determine metal-ligand stability constant logKvalues. The trend in the formation constants is as:
0> CFSNIFS 72t Co?™> M The thermodynamic parameters such as, Gibb’s free energy change (AG), entropy
change (AS) and enthalpy change (AH) associated with the complexation reactions were calculated. The formations of
metal complexes were found to be spontaneous, exothermic in nature and favorable at lower temperature.
Keywords:stability constant,transition metalions, schiff base, pH metry,thermodynamic parameteretc,
L. Introduction: Metal complexes of schiff bases have played a central role in the development of coordination
chemistry. pHmetric titration is accepted as a powerful and simple electro analytical technique for determination of
stability constants. It is also well known that some schiff basesexhibit increased activity when administered as metal
complexes. Most of the d-block elements form complexes. Thereare different kinds of ligands used for complexation.
For the present investigation. schiff hase2-hvdroxv-5-hromo acetophenone-N-(4-methoxyphenyvl) imine,having
molecular formulaC15H1402NBr, was selected.

Figure: 2-hydroxy-5-brome acetophenone-N-(4-methoxyphenyl) imine
In continuation of earlier work with complexation of schifl base ™ and after literature survey it was thought of interest
to study the effect of temperature on thermodynamic parameters such as Gibb's free energy change AG, enthalpy
change AH and entropy change AS of complexes of2-hydroxy-5-bromo acetophenone-N-(4-methoxyphenyl) iminewith
transition metal fons Cu™,Ni*",Cd™",Co* Mn®" and Zn™* pH metrically in 50% (v/v)ethanol-water mixture.
2.Experimental .

2.1Materials and Solution

All transition metal salts,HCIO, ,NaOH, NaClO,,were of AR grade.The solutions were used in the pH metric titration
were prepared in double distilled CO,free water. TheNaOH solution was standardized against oxalic acid solution and
standard  alkali solution was aguin used for standardization of HCIO,. The transition metalsalt solutions were
standardized using EDTA.AIl the measurements were made atthree different temperatures25°C, 35°Cand 45°C in 50%
(vIv) ethanol-water mixture at constant ionic strength of 0.1M NaClO,.The water thermostat model SL-131was used to
maintain the temperature constant. The solutions were equilibrated in the thermostat for 10-15 minutes before titration.
The pH measurement was made using a digital pH meter model Elico L1-120 in conjunction with a glass and reference
calomel electrode (reading accuracy +0.01 PH units). The instrument was calibrated at pH 4.00, 7.00 and 9.18 using the
standard buller solutions.

2.2pH metric procedures

For evaluating the protonation constant of the ligand and the formation constant of the complexes in 50% (v/'v) ethanol-
water mixture with different metal ions the following sets of solutions were prepared (total volume 50 ml) and titrated
PH metrically against standard NaOH solution at three different temperature 25°C, 35°C and 45°C.

i.  Free acid HCl10, ¢

ii. Free acid HCIO, + Ligand (schiff base)

iii. Free acid HCIO, + Ligand (schiff base) + Metal solution
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SOLUTION OF FORCED AND FREE CONVECTION FLOW OF DISSIPATIVE FLUID PAST AN
| NS S INFINTTE VERTICAE PLATE s

V. Kulkarni and V. P. Sangale'
Department of Mathematics, SWA. Sawarkar Mahavidyalaya Beed
'Department of Mathematics, R. B. Attal College Georai, Beed
vijaysangale67@gmail.com

ABSTRACT

Ar approximate solution of forced and free convection flow of dissipative fluid past an infinite vertical Plate, is
derived by explicit finite difference technique by taking into account viscous dissipative heat. It is observed that
the velocity decreases near the plate and the increases far away from the plate. Greater Viscous dissipative heat
causes a rise in the velocity but the velocity decreases with increasing the Prandtl number for large i. Ar
increase in G or t also increases in the skin friction but the rate of heat transfer decreases.

Keywords: Viscous dissipative heat, Prandt] number , Grashof number , Skin friction.

INTRODUCTION

Siegel (1958)] schetz and Eichhorn (1962) Menold and Yang (1962) Chung and Anderson (1961),Goldstein and
Briggs (1964) and Sugawara and Michiyoshi (1951) Soundalgekar ,Lahurikar and Pohnerkar {1997) studied the
unsteady free convection flow under various conditions past an infinite vertical piate. Goldstein and Eckert
{1969), confirmed experimentally some of these theoretical predictions. In all these studies, the infinite piate
was assumed to be stationary and the fluid was suppose to move due to temperature difference only. If the fluid
is stationary and the infinite plate surrounded by stationary fluid is given an impulsive motion aleng with its
temperature raised to such that, where is the temperature of the surrounding fluid how the shape of fluid flowing
takes itseshape? This was studied by Soundalgekar (1977) in case of an isothermal plate. The effect of free
convection currents on the flow and the skin friction were studied in this paper.

Combined free and forced convection flow past a semi-infinite vertical plate was first studied by Acrivos
(1958),Kliegel (1959)who solved the equations by using the Karman- Pohlhausen method.. However another
physical situation which is often gxperienced in the industrial application is the unsteady free and forced
convective flow past an infinite vertical isothermal plate of an incompressible fluid. This situation studied by
Jahagirdar and Lahurikar (1989) without considering the dissipative heat.

In some of these papers the effect of viscous dissipative heat was assumed to be neglected. Gebhart (1562} has
studied and get the result that when the temperature difference is small or in high Prandt! number fluids or when
the gravitational field is of high intensity, viscous dissipative heat should be taken intc account in steady free
convection flow past a semi-infinite vertical plate. Following this assumption Soundaigekar, Bhat and
Mohiuddin (1979) studied the effect of free convection currents on the flow past impulsively started infinite
plate, in this case the problem is governed by a coupled non-linear system of partial differential equations This
problem was solved by finite difference technique.

It has been proposed to study forced and free convection flow of dissipative fluid past an infinite vertical Plate.
As the problem is governed by coupled nonlinear system of partial difference equations exact solutions are not
possible, so we employ explicit finite difference method.

MATHEMATICAL ANALYSIS :

Here we consider the unsteady free and forced convection flow of a viscous incompressibie fluid past an infinite
vertical isothermal plate in the upward direction in presence of dissipative heat. The -axis is taken along the
plate in the vertically upward direction and the - axis taken normal to the plate. Initially at both the plate and
the fluid are stationary and at the same temperature At tim.e the plate temperature is raised to and the fluid starts
moving upward with velocity U, Then the difference between the plate temperature ané the ambient
temperature causes the free convection currents to flow near the plate modifying the fluid flow. The physical
variables are functions of and only. Then under usual Bonssinesq’s approximation,by the following system of
coupled partial differential equation in non dimensional form
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Fig.1. Velocity profile

Fig-3: Temperature profile

Fig-4: Temperature profiie

. E E Pr=0.71 Pr=7
-t -q T -g

6.2 0.0 2 0.548661 1.057851 0.275831 3.343185
0.1 2 0.548696 1.056722 0.275836 3.342900

0.4 0.548801 1.053334 0.275851 3.342067

0.2 0.2 4 1.097791 1.049022 0.551706 | 3.340955
6 1.647578 1.038052 0.827688 | 3.338174

0.4 0.1 2 0.782358 0.744987 0.397351 2.355254
0.6 0.986162 0.601883 0.513918 1.919075

TABLE (I)
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the Department of Mathematics, R.B. Attal College, Georai and Faculty of the
Department of Mathematics, Swa. Sawarkar Mahavidyalaya, Beed. The details of the

e collaborative research activities are as follows:
Faculty engaged in Collaborative Research:
Sr.No. | Name _ | Department College
i Dr. Vijay Sangale Mathematics | R.B. Attal College, Georai
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Dept- ofy Mathemahiog 2018- 2019

COLLABIRATION WITH

SWA. SAWARKAR MAHAVIDYALAYA , BEED. {
MARATHWADA MATHENATICAL SOCIATY, g

AURANGABAD

17" REGIONAL LEVEL SEMINAR COMPTITION-
" ON
MATHEMATICS AND APPLICATIONS
(0S FEB, 2019)

PROGRAM DETAILS: AT A GLANCE

TIME ACTIVITY

09.00am to 10.00am | Registration.
10.00am to 10.30am | Inauguration function.
10.30am to 01.30pm | Seminar presentations.
01.30pm to 02.00pm | Refreshment.
02.00pm to 04.30pm | Seminar presentations.

04.30pm to 05.00pm Valedictory function.
(Prize distribution)

J\yﬁ/

Pnncnpa!
Swa.S rkar Mahavudyalaya




Date: 15/01 /72019,
To,
The Principal,

Swa.Sawarkar Mahavidyalayn,

Beed .Dist -Beed.

Sub ¢ Application for the permission to organize regional level
seminar competition for the UG/PG student,
R/Sir,

As per the above subject, Deparlment of mathematics want 1o organize a regional
level seminar computation for UG/PG student with the collaboration of Marathwada
Mathematical Society Aurangabad on the topic “ Mathematics and Applications™.

7

If you permit, then department is rcady to organize such seminar computation on 5"
Feb 2019. Approximate expenditure is 6000 /- Rs.

So , permit & sanction the required amount to organize such seminar computation.

Thanking you !

\ne—

Your's faithfully, & Jo

Y ez - % Principal
= : : rk havidyalaya
‘Tkn‘ Dr. Vinod B. Kulkarni. Swa.Sawa ;;g;a avigyalay

FAsst. Prof. & Head ,Dead Dept. of Maths

2 O
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MARATHWADA MATHEMATICAL SOCIETY &

(Reg. No. Maha/218/2000, Dt.27.03.2000 and F73116/2002)

3, "Acharya" Shree Colony, Kokanwadl, Padampura Raod,
Aurangabad - 431 005. (MS) I'h. No. (0240) 2350660, 9372137534

Date: 21.09.2018.
JER
To,
The Principal/Divector/HOD Math '
S. Sawarkar J\’lahavic(t,alm, al

BEED

Subject : 17n Seminar Competition,

Respected Sir, o . -

On behalf of the Marathwada Mathematical Society (MMS), the Seventeenth

Preliminary Seminar Competitions will be held in December 2018 at Colleges
(1) S.B. S.cience College, Aurangabad, (2) Savarkar Mahavidyalaya, Beed,

(3) Sharada Mahavidyalaya, Parbhani and (4) Mabarashtra Udaygiri
Mahavid'yalaya, Udgir, Dist. Latur, you are kindly requested to place this
information brochure enclosed herewith on the notice board of your college for
wide publicity and welfare of the students. You are also requested to send at least
two students from your college to any one of four centres mentioned above. Note
that no T.A. and D.A. will be given to the desired participants. The exact date of the
Seminar Competition will be communicated to you later. Final Seminar Competition
will be held at Shrikrishna Mahavidyalaya, Gunijoti,

Tq. Umarga, Dist.
Osmanabad after four preliminary competitions.

- Thanking you,
\ o

Yours Sincerely,

= »@/ 2d/—

Dr. D.B. Dhalgude,
{1 (Executive President, MMS)
s s

i 1 "
Jt - Seere . Mmg. Principal

Swa.Sawarkar Mahavidyalaya

Beed.



B.S.P. Sanstha, Ambajogai
r Swa. Sawarkar Arts, Science and

Commerce College, Beed

and

Marathwada Mathematical Society,
Aurangabad

Jointly Organized

g Seminar Competition on
6 Mathematics and Applications
- &

This is to certify that
m Mr. /Miss.----- St e e -
Of ----

- -— ——

b
’ has participated and won First / Second / Third / Consolation prize in
Seminar Competition on Mathematics and Applications at
Swa, Sawarkar Arts, Science and Commerce College, Beed
On 5th Feb.2019.

4w Mot —
Dr. Vlﬂ[ kﬂm' Dr. Bhaus heb Sonlal\ke

r 3 Convéher Co-ordinatorn3SM™m.=s
% N e
Dr. Sanj hirodkar

rincipal Principal
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Detail Report

Title of Programme: Guest Lecture

Name of Organizing Department/Unit: Department of Chemistry, Swa. Sawarkar ]
Mahavidyalaya, Beed in Collaboration with
Department of Chemistry, Milliya College,
Beed

Name of the Coordinator(s)/Convener(s)/ Organizing Secretary: Joshi H. U.
Co-coordinator: Jadhav R. L.

Convener: Naiknaware V. V.

Organizer(s) of the Programme:

Date(s) of the Programme: 18.9.2018
Swa. Sawarkar Mahavidyalaya, Beed
Venue:
Target Group: Student
Numberof Participants: Male Female Total
Teaching 06 01 07
Non-teaching -— -- -
Students 19 16 35
Name(s) and details of Resource Person(s), Dr. Abdul Rahem, Assistant Professor,
Department of Chemistry, Milliya College,
Beed
Topic Organic Reaction Mechanism
Total Expenditure for the Programme: Nil
Source of Funding: Nil

Brief Summary of Events/Sessions: Dr. Rahem enlightened about the fundamentals of reaction
mechanism in organic chemistry.

Conclusion, with Feedback on the Programme: This lecture benefited students to know about
mechanism behind organic reactions.
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Notice

Students of B.Sc. FY are hereby informed that Department of
Chemistry is going to organize a guest lecture on 18 September 2018
during 9.48-10.36am in Hall No. B109. Dr. Abdul Rahem, Assistant
Professor, Department of Chemistry, Milliya College, Beed will

enlighten on “Organic Reaction Mechanism”.

—
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Date: 12/9/2018
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SSMB/2018-2019/ Date : 18/09/2018

To,

Dr. Abdul Rahem,
Assistant Professor,
Department of Chemistry,

Milliya College, Beed

Subject: Letter of Thanks

Respected Sir,

We are grateful for delivering a lecture on “Organic Reaction Mechanism” on 18 September
2018 for B.Sc. First Year students. The lecture was helpful for students. As per students’

feedback, it was informative with total clarity.

Thanking You.

Principal
Swa.Sawarkar Mahavidyalaya
Beed



SSMB/2018-2019/ Date :
12.09.2018

To,
Dr. Abdul Rahem,
Assistant Professor,

Department of Chemistry,

Milliya College, Beed

Subject : Invitation as a Guest Lecture

Respected Sir,

Department of Chemistry is going to organize a guest lecture on “Organic
Reaction Mechanism” on 18 September 2018 during 9.48-10.36am for B.Sc.

First Year students. You are requested to enlighten students on the said topic.

Kindly convey your consent and oblige.

I Principal
Swia.Sawarkar Mahavidyelsya
Bead.




Swa. Sawarkar Mahavidyalaya, Beed

Department of Chemistry
Guest Lecture
18 September 2018
Class: B.Sc. First Year Time: 9.48 — 10.36
List of Attendance
Sr. No. [ Name of Student Mobile No. Signature
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Swa. Sawarkar Mahavidyalaya, Bee
Department of Chemistry
Feedback Form Students

Name of the Event : Guest Lecture
Name of the Topic: ()¢ 9q e

leactan mechdnism.

Name of Teacher : D X-.

Ahdul

Rdhfm.

Date: (®/ 9 /2019

Name of the student: Nﬂhq Aﬁdﬂ% ?76!}4%9{

Time : 3 LG9~
Class: B.Sc. First Year

Excellent | Good | Average | Not Satisfactory
Preparation of topic "
Expression v
Conceptual
Understanding v
Method of Teaching g
Usefulness NS

Swa. Sawarkar Mahavidyalaya, Beed

Name of the Event : Guest Lecture

Department of Chemistry
Feedback Form Students

Name of the Topic : @ngmmf(‘ (‘ﬁpg_ﬁ;—:n(»\ e Q.\/\CQMJSN\

Name of Teacher : Y).'K ‘P‘«\q dkl.l rl\L'*Q We A

Date: %/ § 120\

Time: 3 \,\‘\/%)

Name of the student: U‘OAD\ M\W (P Ol/‘an’\"%@\medﬂass: B.Sc. First Year

Excellent | Good | Average | Not Satisfactory

Preparation of topic \
Expression L b
Conceptual L
Understanding L -
Method of Teaching L— A
Usefulness L

A y

Principal ﬁ, %7
SWa:Sawark Mahavi ™

;“. a‘ﬂma dopartment @! @Lsmisirq

@ Sewrsrkar Mahavidvalovs Rap
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International Journal of Advance and Innovative Research
Volume 6, Issue 1 (XVI): January - March, 2019

FUZZIFICATION OF LINEAR SPACES

Vinod Kulkarni' and Vijay Sangle’
'Department of Mathematics, Swa. Sawarkar Mahavidyalaya, Beed
2Department of Mathematics, R. B. Attal College, Georai, Dist. Beed

ABSTRACT

Analyze the concept of fuzzy linear spaces (FLS) and we have proposed the redefined notion of fuzzy linear
spaces and have established that the proposed definition is more general and appealing than that of Nanda and
Biswas. The notion of product (*) of two fuzzy linear spaces has been proposed and it has been observed that
the product is again a fuzzy linear space under the new definition. In other words, we can say that these
structures are preserved under the product (*). We observe that it is more general than its classical counter

part.

1. INTRODUCTION

The concept of fuzzy linear spaces was introduced by Sudarsan Nanda in 1986 and was again
redefired by Biswas in 1989. It is expected that several results from linear algebra and
functional analysis can be extended to the concept of fuzzy setting. Nanda propounded the
notion of fuzzy linear spaces in a linear space as follows:

2. FUZZY LINEAR SPACE

Let F be a fuzzy field in a field (X, +, .) with membership function F(X). Let Y be a linear
space over F and V be a fuzzy subset of Y with membership function V(x). Then, V is
called as a fuzzy linear space in Y if the following postulates are satisfied:

(i) Vix +y) 2 min{V(x),V(y) },Vvx,yeY

(ii)  V(x) 2 min{F(A),V(x)}, VA eFandVxeY

(iii) V(0) =1

In case F is an ordinary field then, F (A) = 1 and hence

V{Ax) 2 min{l,V(x)}, VA € Fand xe Y

= V{x)

Hence, for F to be an ordinary field, the (ii) postulate may be considered as
V(Ax) 2 V(x),V Ae F and xeY

Now we will analyze the definition of fuzzy linear space introduced by Nanda.

Let us consider the case when F and V both are classical set. Then , we have F (A} = 1,
Vix)y=1and V(y)=1forallx,y € F

and A € F.

Hence, from condition (i), we have

Vix+y)=1l=>x+yeV

Thus, we getthat x ,y e V> x+y e V.

Further, from condition (ii), we get

V(Ax) > min {1,1} =1

iie. V(Ax)=1=>ix e V.Thatis,x e V,AeF=>kkx e V.

It follows that V is closed under addition and scalar multiplication.

Thus, on the basis of above discussion we arrive at the conclusion that the definition of
fuzzy linear space has been considered in such a way that when F and V both are
considered as an ordinary subset, V turns out to be a subspace of Y.

Altermatively, Forallx ,y € Y. and A, p € F, we have

60




ST g

Marathwada Shikshan Prasarak Mandal's

R. B. ATTAL ARTS, SCIENCE &
COMMERCE COLLEGE

NAAC Re-Accredited
'‘B' Grade (CGPA 2.78)
1SO 9001 : 2015

——

Prof. Rajani S(:‘A'l“;ﬁro“; esro. i Georai - 431127, Dist. Beed, Maharashtra, INDIA
Principal T « Affiliated to : Dr. Babasaheb Ambedkar Marathwada University, Aurangabad.
nneipa « Study Centre : Yashwanirao Chavan Maharashtra Open University, Nashik (M.S.) 2222A
» Centre No. : Senlor - 50 / Junior - 264 (Index No. 57.04.001)
Ref. No.: RBAC / Date : [5/0 &g

AGREEMENT OF ACADEMIC COLLABORATION
Between
R.B. Attal College, Georai and Swa. Sa war]lrar Mahavidyalaya, Beed.
Whereas the above-named institutions recognize that academic collaboration would be
of mutual benefit and would provide strengths in research and education and their

mutual interest in engaging themselves in academic cooperation with R.B. Attal College,

Georaiand Swa. Sawarkar Mahavidyalaya, Beed, it is agreed that:
Aims and Objectives of the Collaboration:

To promote interest in research activities of the respective institutions

To undertake collaborative research activities leading to research analysis
To have exchange and-dissemination of research ideas:

To carry out research ]omtly on particular research areas

W

B A A
2

The following terms and conditions are being laid with mutual understanding for the
period of 5 years (2018-2023):

e There shall be an equal contribution by both faculties involved in the research
" activities
e Research facilities available at the respectlve institutions will be utilized for the
research work. P
e The research outcomes wﬂl be published with the consent of people involved in

the research activities. By

Date: 7 ' il - ™

Swa. Hﬂﬁsﬂd alaya, Beed R B. Atml College, Georai
arkarMahaw alaya Lﬁi
R.B.Anol Co\lege

}'-NV&J\W/ Geor_oi Dist.Beed

\ Principal

. o

Swa_siarkar B
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COMMERCE COLLEGE
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'B' Grade (CGPA 2.78)
1SO 9001 : 2015

"Prof. Rajani Shikhare
(M.A, Ph.D)

Principal

ESTD. 197¢

* Affiliatedto  : Dr. Babasaheb Ambedkar Marathwada University, Aurangabad.
* Study Centre : Yashwantrao Chavan Maharashtra Open University, Nashik (M.S.) 22977
» Centre No. : Senlor - 50 / Junior - 264 (Index No. 57.04.001)
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Ref. No.: RBAC/

Certificate of Collaborative Research Activity

As per the agreement between R.B. Attal College, Georai and Swa. Sawarkar
Mahavidyalaya, Beed, there has been collaborative research activity between Faculty of
the Department of Mathematics, R.B. Attal College, Georai and Faculty of the
Department of Mathematics, Swa. Sawarkar Mahavidyalaya, Beed. The details of the

e collaborative research activities are as follows:

Faculty engaged in Collaborative Research:

Sr.No. | Name Department College ]
1 Dr. Vijay Sangale Mathematics | R.B. Attal College, Georai
2 Dr. Vinod Kulkarni Mathematics | Swa. Sawarkar Mahavidyalaya, Beed
Details of publication under Collaborative Research Activity:
Sr. Title of the Research Paper Journal/ Book Month of
No. Publication
1 Fuzzification Of Linear Spaces | International Journal OfAdvance January-
And Innovative Research March, 2019
Solution Of Forced And Free International Journal Of Advance | April-June
2 | Convection Flow Of Dissipative | And Innovative Research 2019
Fluid Past An Infinite Vertical
€ Plate =~
) Solution Of Dissipative Fluid . | Our Heritage February
3 | Flow Of An Impulsively Started 2020
Infinite Vertical Plate.
Rotating Fluid of Magneto Research Journey International | December
4 | Hydrodynamics Flow PastAn | e- Journal 2020
Impulsively Started  infinite )
Vertical Plate ‘

Hence certified that there has been successful collaboration in terms of research and
resulted in the publication of a research paper during the academic year 2018-2023.
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