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Current Research 

Molecular Electronics, Device Physics, Raman Spectroscopy, Fano Scattering, 

Optoelectronic Properties of Materials, Nanoscience and Nanotechnology 

 

Education and Research Experience 

National Institute for Technology (NINT),      July 2017-Present 

University of Alberta, Edmonton, Canada 

Postdoc Fellow 

Indian Institute of Technology (IIT) Indore, India            Sept. 2016-July 2017 

Research Associate 

Indian Institute of Technology (IIT) Indore, India                                  July 2016-Sept. 2016 

Ph.D. (Physics) 

M.J.P. Rohilkhand University Bareilly U.P., India                                 2010 

M.Sc. (Physics) 

specialization: Electronics 

M.J.P. Rohilkhand University Bareilly U.P., India                                 2008 

B.Sc. Physics Chemistry and Mathematics 

Uttar Pradesh (UP) School Board                                                           2005 

10+2 

 

 

Ph.D. (2012-2016: IIT Indore) 
 

Thesis title: “Fabrication and Optoelectronic Properties of Silicon Nanostructures” which includes 

Fabrication of well aligned silicon nanowires by Metal Induced Etching technique 

Effect of doping level and type (n & p-type) of silicon wafers on the formation of 

silicon nanowires by Metal Induced Etching

• 

• 

• 

• 

• 

• 

 

• 
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• Synthesis of various metal nano particles (silver gold and platinum) 

• Surface morphology of nanostructures by SEM and AFM study  

• Investigation of size dependent phonon confinement effect by Raman line-shape analysis: 

Experimental and Theoretical study 

Study of electron-phonon (Fano) interaction using Raman spectroscopy 

Study of interplay between phonon confinement and Fano effect using Raman 

spectroscopy 

Theoretical modeling to study interplay between phonon confinement and Fano effect 

in semiconductor nanostructures 

Understanding of origin of photoluminescence in silicon nanowires using diffuse 

reflectance and photoluminescence spectroscopy 

• Application of well aligned silicon nanowires in field emission. 

 

Technical Skills 

• UV-Vis Spectrometers: 

1.Agilent cary-60 with diffuse Reflection Assembly. 

2.Perkin uv-vis. 

• Fluorescence Spectrometers: 

1.DongWoo Optron 80 K PL system. 

2.Perkin Fluorescence Spectrometers LS 55. 

• Scanning Tunneling Microscope(STM): Efficient in handling STM in various modes. 

• Lithography: Experience on photo-lithography for pattering for microelectronics. 

Raman Spectroscopy: fficient in handling various Raman spectrometers with different 

lasers having various wavelengths and powers. 

Lasers: Working experience on He-Cd lasers with 250 mw and low power He-Ne, and 

different diode lasers. 

Other Fabrication and Characterization Techniques: Atomic force microscopy 

(AFM), Metal Assisted Chemical Etching (MACE), spin coating system, microscopy, 

photoluminescence, Infra-red spectroscopy, and X-ray diffraction (powder and thin 

film), I-V measurements and four probe measurements. 

• 

• 

• 

• 

• 

• 

• 

• 
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Other Skills/Training 

MS Windows, MS Office, ORIGIN, MATHCAD, COMSOL MultiPhysics, LATEX, and 

different softwares used for various characterization machines. 

 

Three weeks workshop on Nano-sciences and Nano-technology in Grenoble at France 

in 2015 

One day workshop on “Laboratory Health and Safety Workshop” by Royal Society of 

Chemistry at Indian Institute of Technology Indore (IIT), Indore, India. 

Two days workshop on “Synchrotron Radiation” at Raja Ramanna Centre for Ad- 

vanced Technology (RRCAT), Indore, India. 

 

Achievements & Awards 

Awarded Postdoc Fellowship at National Institute for Nanotechnology, University of 

Alberta Edmonton, Canada 2017. 

Awarded National Postdoc Fellowship (NPDF) - SERB-DST at Indian Institute of 

Science (IISc.) India April 2017. (not availed) 

Received fellowship from SERB-DST to attend the International Conference on Advances in 

Functional Materials in Jeju at South Korea in 2016. 

Received fellowship from Indo-French Centre for the Promotion of Advance Research to 

attend the European School on Nano-sciences and Nano-technology in Grenoble at France in 

2015. 

Received fellowship from Ministry of Human Resources and Development(MHRD) to Pursue 

My Doctoral Study at Indian Institute of Technology Indore, India during the period 2012-

2016. 

Qualified Graduate Aptitude Test in Engineering (GATE) in 2012; All India Rank 

736. 

• Qualified Joint Entrance Screening test (JEST), India in 2012; All India Rank 553 

Qualified CSIR-NET (LS) Examination Conducted by Council of Scientific & Industrial 

Research (CSIR), INDIA in December 2012 All India Rank 173. 

 

Publications 

In International Journals 

1. Tefashe, U. M.; Shailendra K. Saxena; Colin Dick; McCreery, R. L. Unipolar Injection and Bipolar 

Light Emission in Ru-Centered Molecular Electronic Junctions. Accepted in J Phys Chem 2019 

2. Saxena, S.K., Smitt Scott R., Supur M., McCreery R.L.,: Light-stimulated Charge Transport in 

Bilayer Molecular Junctions  (Accepted in Advanced Optical Materials July 2019 ) 

• 

• 

• 

• 

• 

• 

• 

• 
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• 

• 
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3. Tanwar, M., Chaudhary, A., Pathak, D.K., Yogi, P., Saxena, S.K., Sagdeo, P.R., Kumar, R.: 

Deconvoluting Diffuse Reflectance Spectra for Retrieving Nanostructures’ Size Details: An Easy 

and Efficient Approach. J. Phys. Chem. A. 123, 3607–3614 (2019). doi:10.1021/acs.jpca.9b01935 

4. Pathak, D.K., Chaudhary, A., Mishra, S., Yogi, P., Saxena, S.K., Sagdeo, P., Kumar, R.: Precursor 

concentration dependent hydrothermal NiO nanopetals: Tuning morphology for efficient 

applications. Superlattices Microstruct. 125, 138–143 (2019) 

5. Yogi, P., Tanwar, M., Saxena, S.K., Mishra, S., Pathak, D.K., Chaudhary, A., Sagdeo, P.R., Kumar, 

R.: Quantifying the Short-Range Order in Amorphous Silicon by Raman Scattering. Anal. Chem. 90, 

8123–8129 (2018) 

6. Yogi, P., Saxena, S.K., Chaudhary, A., Pathak, D.K., Mishra, S., Mondal, P., Joshi, B., Sagdeo, 

P.R., Kumar, R.: Porous Silicon’s fractal nature revisited. Superlattices Microstruct. 120, 141–147 

(2018) 

7. Yogi, P., Poonia, D., Yadav, P., Mishra, S., Saxena, S.K., Roy, S., Sagdeo, P.R., Kumar, R.: Tent-

Shaped Surface Morphologies of Silicon: Texturization by Metal Induced Etching. Silicon. 10, 

2801–2807 (2018). doi:10.1007/s12633-018-9820-5 

8. Tanwar, M., Yogi, P., Lambora, S., Mishra, S., Saxena, S.K., Sagdeo, P.R., Krylov, A.S., Kumar, 

R.: Generalisation of phonon confinement model for interpretation of Raman line-shape from nano-

silicon. Adv. Mater. Process. Technol. 4, 227–233 (2018) 

9. Roy, S., Mishra, S., Yogi, P., Saxena, S.K., Mishra, V., Sagdeo, P.R., Kumar, R.: Polypyrrole–

vanadium oxide nanocomposite: polymer dominates crystallanity and oxide dominates conductivity. 

Appl. Phys. A. 124, 53 (2018) 

10. Yogi, P., Poonia, D., Mishra, S., Saxena, S.K., Roy, S., Kumar, V., Sagdeo, P.R., Kumar, R.: 

Spectral anomaly in Raman scattering from p-type silicon nanowires. J. Phys. Chem. C. 121, 5372–

5378 (2017) 

11. Saxena, S.K., Yogi, P., Mishra, S., Rai, H.M., Mishra, V., Warshi, M.K., Roy, S., Mondal, P., 

Sagdeo, P.R., Kumar, R.: Amplification or cancellation of Fano resonance and quantum confinement 

induced asymmetries in Raman line-shapes. Phys. Chem. Chem. Phys. 19, 31788–31795 (2017) 

12. Saxena, S.K., Kumar, V., Rai, H.M., Sahu, G., Late, R., Saxena, K., Shukla, A., Sagdeo, P.R., 

Kumar, R.: Study of porous silicon prepared using metal-induced etching (MIE): a comparison with 

laser-induced etching (LIE). Silicon. 9, 483–488 (2017) 

13. Roy, S., Mishra, S., Yogi, P., Saxena, S.K., Sagdeo, P.R., Kumar, R.: Synthesis of conducting 

polypyrrole-titanium oxide nanocomposite: study of structural, optical and electrical properties. J. 

Inorg. Organomet. Polym. Mater. 27, 257–263 (2017) 

14. Rai, H.M., Singh, P., Saxena, S.K., Mishra, V., Warshi, M.K., Kumar, R., Rajput, P., Sagdeo, A., 

Choudhuri, I., Pathak, B., others: Room-temperature magneto-dielectric effect in LaGa0. 7Fe0. 

3O3+ γ; origin and impact of excess oxygen. Inorg. Chem. 56, 3809–3819 (2017) 

15. Rai, H.M., Saxena, S.K., Mishra, V., Kumar, R., Sagdeo, P.: Importance of frequency dependent 

magnetoresistance measurements in analysing the intrinsicality of magnetodielectric effect: A case 

study. J. Appl. Phys. 122, 054103 (2017) 

16. Mishra, V., Sagdeo, A., Kumar, V., Warshi, M.K., Rai, H.M., Saxena, S., Roy, D.R., Mishra, V., 

Kumar, R., Sagdeo, P.: Electronic and optical properties of BaTiO3 across tetragonal to cubic phase 

transition: An experimental and theoretical investigation. J. Appl. Phys. 122, 065105 (2017) 

17. Mishra, S., Yogi, P., Saxena, S.K., Jayabalan, J., Behera, P., Sagdeo, P., Kumar, R.: Significant field 

emission enhancement in ultrathin nano-thorn covered NiO nano-petals. J. Mater. Chem. C. 5, 9611–

9618 (2017) 
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18. Mishra, S., Yogi, P., Saxena, S.K., Roy, S., Sagdeo, P., Kumar, R.: Fast electrochromic display: 

tetrathiafulvalene–graphene nanoflake as facilitating materials. J. Mater. Chem. C. 5, 9504–9512 

(2017) 

19. Mishra, S., Pandey, H., Yogi, P., Saxena, S.K., Roy, S., Sagdeo, P., Kumar, R.: Live spectroscopy 

to observe electrochromism in viologen based solid state device. Solid State Commun. 261, 17–20 

(2017) 

20. Mishra, S., Pandey, H., Yogi, P., Saxena, S.K., Roy, S., Sagdeo, P.R., Kumar, R.: Interfacial redox 

centers as origin of color switching in organic electrochromic device. Opt. Mater. 66, 65–71 (2017) 

21. Kumar, A., Warshi, M.K., Mishra, V., Saxena, S.K., Kumar, R., Sagdeo, P.R.: Strain control of 

Urbach energy in Cr-doped PrFeO 3. Appl. Phys. A. 123, 576 (2017) 

22. Yogi, P., Saxena, S.K., Mishra, S., Rai, H.M., Late, R., Kumar, V., Joshi, B., Sagdeo, P.R., Kumar, 

R.: Interplay between phonon confinement and Fano effect on Raman line shape for semiconductor 

nanostructures: Analytical study. Solid State Commun. 230, 25–29 (2016) 

23. Yogi, P., Mishra, S., Saxena, S.K., Kumar, V., Kumar, R.: Fano scattering: manifestation of acoustic 

phonons at the nanoscale. J. Phys. Chem. Lett. 7, 5291–5296 (2016) 

24. Shailendra K. Saxena, R.K., Priyanka Yogi, Pooja Yadav, Suryakant Mishra, Haardik Pandey, Hari 

Mohan Rai, Vivek Kumar, Pankaj R. Sagdeo: Role of Metal Nanoparticles on porosification of 

silicon by metal induced etching (MIE). Superlattices Microstruct. 94, 101–107 (2016) 

25. Saxena, S.K., Borah, R., Kumar, V., Rai, H.M., Late, R., Sathe, V., Kumar, A., Sagdeo, P.R., 

Kumar, R.: Raman spectroscopy for study of interplay between phonon confinement and Fano effect 

in silicon nanowires. J. Raman Spectrosc. 47, 283–288 (2016) 

26. Rai, H.M., Saxena, S.K., Mishra, V., Late, R., Kumar, R., Sagdeo, P.R., Jaiswal, N.K., Srivastava, 

P.: Possibility of spin-polarized transport in edge fluorinated armchair boron nitride nanoribbons. 

RSC Adv. 6, 11014–11022 (2016) 

27. Rai, H.M., Saxena, S.K., Mishra, V., Sagdeo, A., Rajput, P., Kumar, R., Sagdeo, P.: Observation of 

room temperature magnetodielectric effect in Mn-doped lanthanum gallate and study of its magnetic 

properties. J. Mater. Chem. C. 4, 10876–10886 (2016) 

28. Rai, H.M., Saxena, S.K., Late, R., Mishra, V., Rajput, P., Sagdeo, A., Kumar, R., Sagdeo, P.: 

Observation of large dielectric permittivity and dielectric relaxation phenomenon in Mn-doped 

lanthanum gallate. RSC Adv. 6, 26621–26629 (2016) 

29. Late, R., Rai, H.M., Saxena, S.K., Kumar, R., Sagdeo, A., Sagdeo, P.R.: Effect of Hf doping on the 

structural, dielectric and optical properties of CaCu 3 Ti 4 O 12 ceramic. J. Mater. Sci. Mater. 

Electron. 27, 5878–5885 (2016) 

30. Saxena, S.K., Sahu, G., Kumar, V., Sahoo, P., Sagdeo, P.R., Kumar, R.: Effect of silicon resistivity 

on its porosification using metal induced chemical etching: morphology and photoluminescence 

studies. Mater. Res. Express. 2, 036501 (2015) 

31. Rai, H.M., Saxena, S.K., Mishra, V., Late, R., Kumar, R., Sagdeo, P.R., Jaiswal, N.K., Srivastava, 

P.: Half-metallicity in armchair boron nitride nanoribbons: A first-principles study. Solid State 

Commun. 212, 19–24 (2015) 

32. Rai, H.M., Late, R., Saxena, S.K., Mishra, V., Kumar, R., Sagdeo, P., Sagdeo, A.: Room 

temperature magnetodielectric studies on Mn-doped LaGaO3. Mater. Res. Express. 2, 096105 

(2015) 
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33. Vivek Kumar, A.K.S., Shailendra K. Saxena, Vishakha Kaushik, Kapil Saxena, Kumar, R.: Silicon 

nanowires prepared by metal induced etching (MIE): good field emitters. RSC Adv. 4, 57799–57803 

(2014) 

34. Kumar, R., Sahu, G., Saxena, S.K., Rai, H.M., Sagdeo, P.R.: Qualitative evolution of asymmetric 

raman line-shape for nanostructures. Silicon. 6, 117–121 (2014) 

 

 Conference 

1. Saxena, S. K.; Sahu, G.; Yogi, P.; Sagdeo, P. R.; Kumar, R. Spectroscopic Investigation of Well 

Aligned Silicon Nano Wires Fabricated by Metal Induced Etching. Mater. Today Proc. 2016, 3 (6), 

1835–1839. 

2. Saxena, S. K.; Sahu, G.; Sagdeo, P. R.; Kumar, R. Quantum Confinement Effect in Cheese like 

Silicon Nano Structure Fabricated by Metal Induced Etching. In AIP Conference Proceedings; AIP 

Publishing, 2015; Vol. 1675, p 030031. 

3. Saxena, S. K.; Rai, H. M.; Late, R.; Sagdeo, P. R.; Kumar, R. Origin of Photoluminescence from 

Silicon Nanowires Prepared by Metal Induced Etching (MIE). In AIP Conference Proceedings; AIP 

Publishing, 2015; Vol. 1661, p 080027. 

4. Rai, H. M.; Late, R.; Saxena, S. K.; Kumar, R.; Sagdeo, P. R.; Jaiswal, N. K.; Srivastava, P. 

Stability Analysis of Zigzag Boron Nitride Nanoribbons. In AIP Conference Proceedings; AIP 

Publishing, 2015; Vol. 1661, p 080023. 

5. Late, R.; Rai, H. M.; Saxena, S. K.; Kumar, R.; Sagdeo, P. Effect of Hafnium Substitution on the 

Dielectric Properties of CaCu3Ti4O12. In AIP Conference Proceedings; AIP Publishing, 2015; Vol. 

1665, p 140019. 
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