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Collaborative Research using DAE and CSR facilities
2.1 Collaborative Research at Dhruva Reactor, BARC

2.1.1 Magnetoelectric measurements of previously synthesized Ho substituted cobalt ferrite
and PSLZT composite with the function of magnetic field and frequency.

The Magnetoelectric (ME) effect is a combined effect of magnetostrictive effect in the magnetic
phase and piezoelectric effect in the piezoelectric phase. The ME bilayer composites were made by
sticking Ho doped cobalt ferrite (CoFe,.Ho,0, x=0.0, 0.01, 0.02, 0.03, 0.05 and 0.15 prepared by
sol-gel method acts as a magnetostrictive phase) and PSLZT (piezoelectric phase) by epoxy glue. G
Srinivasan et. al. have proposed a theoretical model to investigates ME coefficient in layered ME
composites. The ME measurement were carried out with the function of DC magnetic field in the
ange of 0-3900 Oe by keeping frequency constant at 1 kHz. The magnetoelectric voltages
generated in the presence of ac and dc magnetic field were measured by lock in amplifier (Stanford
Research Systems Model SR830 DSP) in transverse direction. The comparison of theoretical (for
different coupling coefficient i.e. k=0.01, 0.02, 0.03, 0.04 and 0.05) and experimental curve for
magnetoelectric coefficient for all concentration of Ho substituted cobalt ferrite made by sol-gel
auto combustion method is shown in figure 1. Among all concentration of Ho substituted cobalt
ferrite x=0.02 shows highest value ME coefficient i.e. upto 11 mV/ecm Oe which is slightly larger
than theoretical value for k=0.5 but all other samples shows quite smaller value than theoretical
values. Though Ho substituted cobalt ferrite shows higher magnetostriction, magnetoelectric
coefficient shows lower value it is because of this ferrite have lower permeability and higher
magnetocrystalline anisotropy.

ME effect of Ho substituted cobalt ferrite with the function of frequency were carried out for

transverse direction which is shown in figure 2 for Ho substituted cobalt ferrite (x=0.0, 0.01, 0.02,

0.03, 0.05 and 0.15). Sample with composition x=0.02 and 0.03 shows highest value of

magnetoelectric coefficienti.e x=0.02 shows 26.66 mV/cm Oe at 80 kHz and 0.03 also shows 26.66
Qn\//cm Oe at 85 kHz. Magnetoelectric materials/composites have applications in the area of
“ensors, transducers, microwave devices and heterogeneous read/write devices.
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Figl. Comparision of theoretical and experimental ME effect of CoFe,xHo,0, ferrite (x=0.0, 0.01,
0.02, 0.03, 0.05 and 0.15).
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Fig2. ME effect of CoFe,xHo,0, ferrite (x=0.0, 0.01, 0.02, 0.03, 0.05 and 0.15) with respect to
frequency.

Deepali Ghone'?, K K Patankar’ V L Mathe’ ,S D Kaushik’
“Department of Physics,Rajaram College, Kolhapur,416004.

‘Department of Physics, SPPU, Pune,411007.
3UGC-DAE CSR, Mumbai,400083.




4. PUBLICATIONS IN JOURNALS

4.1. Publications Arising from Collaborative Research Scheme and use of UGC - DAE
CSRFacilities by University Scientists

1. Microstructure, lattice strain, magnetic and magnetostriction properties of holmium substituted
cobalt ferrite obtained by co-precipitation method.

Deepali M. Ghone*, V.L. Mathe’, K.K. Patankar’, S.D. Kaushik’, Journal of Alloys and
Compounds 739(2018) 52-61.

2. Structural and physical property study of sol-gel synthesized CoFe2-xHoxO4 nano ferrites.
K. Patankar’, D.M. Ghone*, V.L. Mathe’, S.D. Kaushik?, Journal of Magnetism and Magnetic
Materials 454 (2018) 71-77.

3. Influence of substitution of yttrium in cobalt ferrite on the structural, magnetic and
Magnetostrictive properties.

D M Ghone’, V L Mathe’, K. K. Patankar®, S. D. Kaushik®, AIP Conference Proceedings, 1942,
130026 (2018)

4. Synthesis and characterization of CoFe..Y.0, (x=0.05-0.2) by Auto Combustion Method.
K.K. Patankar’, P.S. Jadhav*, Jyoti Devkar',D. M. Ghone’, S.D. Kaushik?, AIP Conference
Proceedings, 1832, 050172 (2017).

5. Magnetic and Magnetostrictive Properties of Sol-gel prepared Y substituted Cobalt Ferrite.
Deepali M. Ghone*, V L Mathe*, K K Patankar*, S D Kaushik” (Submitted manuscript to AIP
Conference Proceedings (2019)).

Title of the paper

.5. PRESENTATIONS IN CONFERENCES /SYMPOSIA

1. “Magnetization studies in holmium doped Co-ferrite™.
Deepali M. Ghone*, V.L. Mathe’, K.K. Patankar’, S.D. Kaushik”
Research Scholar’s Workshop on Material Science with Neutrons, 2016 , UGC-DAE CSR,
Mumbai Centre, R-5 Shed, BARC Campus, Trombay, Mumbai, Maharashtra. (Poster and
Oral presentation) (3-4 February 2016)

2. Raman Memorial Conference 2016, Department of Physics, Savitribai Phule Pune

University, Pune, Maharashtra.(12-13 February 2016).

routes”.

Deepali M. Ghone*, V.L. Mathe’, K.K. Patankar’, S.D. Kaushik®
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Silver Jubilee conference on Study of Matter Using Intense Radiation Sources and under

Extreme Conditions, UGC- DAE, CSR, Indore, Madhyapradesh. (Poster presentation).(3-6
November 2016).

4. “Structural and magnetic study of Y doped Co ferrite by co-precipitation method”.
Deepali M. Ghone*, V.L. Mathe’, K.K. Patankar’, S.D. Kaushik’
Raman Memorial Conference 2017, Department of Physics, Savitribai Phule Pune
University, Pune, Maharashtra. (Poster presentation). (3-4 March 2017).
5. “Effect of Ho substituting on the magnetoelectric properties of composite of CoFe,O, and
PSLZT".
Deepali M. Ghone*, V.L. Mathe’, K.K. Patankar’, S Premkumar’, S.D. Kaushik*
Raman Memorial Conference 2018, Department of Physics, Savitribai Phule Pune
University, Pune, Maharashtra. (Poster presentation) (23-24 February 2018).
6. “Structural and Magnetic Properties of Yttrium doped cobalt ferrite synthesized by sol-gel
auto combustion method™.
Deepali M. Ghone*, V.L. Mathe’, K.K. Patankar’, S.D. Kaushik*
International Conference on Nanotechnology for Human Welfare 2018 (ICNHW 2018), H
V Desai College, Pune, Maharashtra. (Poster presentation). (1-3 February 2018).
7. “Magnetic and Magnetostrictive properties of sol-gel prepared Y substituted cobalt ferrite”.
Deepali M. Ghone*, V.L. Mathe’, K.K. Patankar’, S.D. Kaushik”
63 DAE Solid State Physics Symposium (Dec 2018), Guru Jambheshwar University of
‘ Science and Technology, Hisar, Haryana. (Poster presentation) (18-22 December 2018).
8. 25" Raman Memorial Conference -2019, Department of Physics, Savitribai Phule Pune
University, Pune, Maharashtra.(14-15 February 2019).

AN

PRINCIPAL

= 3 G '

g &rdS/Rccognlt 2 Government of Mahareshra's
1smail Yusuf College of

= Aris, Science & Commerce.

Jogeshwari (East), Mumbai - 400 080
1. “SJC Poster Presentation Award”, “Structural and Magnetic properties of CoFe,..Ho,O,
synthesized by sol-gel combustion routes”. Silver Jubilee Conference held at Indore centre

of UGC-DAE CSR, during November 03-06, 2016.
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