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Education 
 

Master of Science in Materials Science  

Chemistry and Physics of Materials Science Unit 

Jawaharlal Nehru Centre for Advanced Scientific Research 

Bangalore 560064 India: 2007-2010. 

 

Bachelor of Science in Physics (Major) 

Department of Physics 

Jadavpur University 

Jadavpur, Kolkata 700032.India: 2004-2007. 

 

12
th
 Standard Board 

Second in District with 91.1% marks  

West Bengal Board of Higher Secondary Education 

Mathabhanga High School 

Mathabhanga, West Bengal 736146.India: 2004  

 

10
th
 Standard Board 

Third in District with 91.75% marks 

West Bengal Board of Secondary Education 

Mathabhanga High School 

Mathabhanga, West Bengal 736146. India: 2002 
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Doctor of Philosophy in Materials Science: (2010-cont.) 
 
Project Title: Thermoelectrics for Automotive Waste Heat Recovery. 

Thesis Adviser:  Prof. Timothy D. Sands 

                            Executive Vice President of Academic Affairs and Provost 

                            School of Materials Science and Engineering 

                            Purdue University, West Lafayette, Indiana, USA 

 

(Co-advised by)  Prof. Timothy Fisher 

                            School of Mechanical Engineering 

                            Purdue University, West Lafayette, Indiana, USA 
 

Masters Research Thesis: 
 

“Theoretical Modelling of Nanostructured (Hf, Zr)N/(Sc, Y)N 

metal/semiconductor superlattices for Thermoelectric  Energy 

conversion”— May 2010. 
 

M.S. Thesis Adviser  

Prof. Umesh V. Waghmare 

Theoretical Sciences Unit, 

JNCASR, India. 

 

Research Projects: 

 
1. Synthesis, characterization and thermoelectric properties of nanostructured 

hollow Ca3Co4O9 spheres for automotive waste heat recovery (Funded by 

NSF&DOE, 2010-cont). 

 

2.  Laminated Nitride metal/semiconductor superlattices and their 

thermoelectric properties. (Funded by NSF&DOE, 2010-cont). 

 

3. Theoretical modelling of Nanostructured (Hf,Zr)N/(Sc,Y)N 

metal/semiconductor superlattices for Thermoelectric  Energy conversion 

(Funded by JNCASR through the IUS-STF and Purdue University Program. 

2008-2010). 

 

4.  Investigation of thermal transport at the metal/molecule interface: A 

combined DFT and Atomic Greens Function study.  (Funded by JNCASR 

through the IUS-STF and Purdue University Program. 2009-2010). 
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5. MgO based dilute magnetic semiconductors for spintronic applications 

(Funded by IBM and JNCASR. 2009-2010) 

 
 

List of Publications:   
 

1. Electronic Structures, Phonons and Thermal Properties of ScN, ZrN and HfN: 

A first-principles Study: Bivas Saha, Jagaran Acharya, Timothy D. Sands and 

Umesh V. Waghmare. Journal of Applied Physics 107, 033715 (2010). 

2. First-principles analysis of thermoelectric ZrN/ScN metal/semiconductor 

superlattices. Bivas Saha, Timothy D. Sands and Umesh V. Waghmare. 

Journal of Applied Physics 2011(In Press)  

3. Electronic structure, vibrational spectrum, and thermal properties of yttrium 

nitride (YN): A first-principles study: Bivas Saha, Timothy D. Sands and Umesh 

V. Waghmare. Journal of Applied Physics 2011 (In Press). 

 
4. Electronic Structure, Vibrational spectra and Thermal Properties of HfN/ScN 

Metal/semiconductor superlattices:  A first-principles Study: Bivas Saha, 

Timothy D. Sands and Umesh V. Waghmare. (Manuscript under preparation). 

5. Theoretical Analysis of the Mechanism and Effect of Chemical Ordering on 

Magnetism in Nitrogen-doped MgO:  Bivas Saha, Kota Murali, , Ricardo Grau-

Crespo, Umesh V. Waghmare, and Stuart Parkin. (Manuscript under 

preparation) 

 

Summer Project:   

Project Title:  Spin-wave theory studies of 2-d ferrimagnetic systems. 
Project Adviser: Prof. Swapan K. Pati 
Theoretical Sciences Unit 
JNCASR India 2008 
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LIST OF PRESENTATION (ORAL AND POSTER) IN CONFERENCES, 

SCHOOL AND WORKSHOP: 

1. Poster: Strain, Electronic structure, Phonons and Thermal Properties of 
ZrN/ScN and HfN/ScN metal/semiconductor superlattices: Frontiers and 
directions in condensed matter physics. Indian Institute of Science, Bangalore 
2009. 

2. Poster: Strain, Electronic structure, Phonons and Thermal Properties of 
ZrN/ScN and HfN/ScN metal/semiconductor superlattices: CPMU in-house 
symposium. JNCASR 2009. 

3. Poster: Strain, Electronic structure, Phonons and Thermal Properties of 
ZrN/ScN and HfN/ScN metal/semiconductor superlattices: Indo-US joint 
conference on advanced materials Research. JNCASR 2009. 

4. Poster: Nitride Metal/Semiconductor Superlattices and alloys for 
thermoelectric and thermionic applications: Winter School on Chemistry and 
Physics of Materials. 30th November-5th December, 2009. 

4. ORAL:  Metal/semiconductor superlattices for Solid state energy conversion: 
TSU in-house symposium. JNCASR 2009. 

5. ORAL: Nitride Metal/Semiconductor Superlattices and alloys for 
thermoelectric and thermionic applications: Annual Faculty Meeting 2009, 
JNCASR, INDIA. 

6. ORAL:  Nitride Metal/Semiconductor Superlattices and alloys for 
thermoelectric and thermionic applications: Joint INDO-EU meeting on 
Advanced Materials, HRI, Allahabad, India, 2010. 

7.  ORAL:    Ordering Tendency of Nitrogen in N doped MgO for Spintronic 
Applications: Joint INDO-EU meeting on Advanced Materials, HRI, Allahabad, 
India, 2010. 

8. POSTER: Nanostructured (Hf,Zr)N/(Sc,Y)N metal/semiconductor 
superlattices for thermoelectric energy conversion: Materials Research Society 
Spring meeting 2010, San Francisco, California, April 5-9, 2010. (Nominated for 
the Best poster award) 
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9. ORAL: Understanding the Graphene-BN Interface. K. P. Hembram, Bivas 
Saha, Chandra S. Rout, Stephen Hodson, Umesh V. Waghmare and Timothy S. 
Fisher; Materials Research Society of USA Spring meeting 2011. (To be 
presented by K. P. S. S. Hembram) 

 

CONFERENCES, SCHOOL AND WORKSHOP ATTENDED: 

1. NCN Summer School, Purdue University, West Lafayette, USA 2010  

2. Materials Research Society Spring meeting, San Francisco, California, USA, 

April 5-9, 2010. 

3. Joint INDO-EU meeting on Advanced Materials, 11-13 January, HRI, 

Allahabad, India,2010. 

4. Winter School on Chemistry and Physics of Material, 30
th
 November-5

th
 

December JNCASR, Bangalore, 2009. 

5.  Annual Faculty Meeting 24
th
-25

th
 November, 2009, JNCASR, INDIA. 

6. Joint Indo-US conference on “Advanced materials Research”, 1-2 September, 

2009 JNCASR, Bangalore, India. 

7. School on Molecular Simulations. 17-28, August, 2009, JNCASR, Bangalore, 

India. 

8. Frontiers and directions in condensed matter physics. 25-29 May, Indian 

Institute of Science ,Bangalore 2009. 

9. ICMS-ICMR Winter School on Chemistry and Physics of Materials, 8-13 

December, Bangalore, 2008. 

10. Joint India-US Workshop on Scalable Nano-materials for Enhanced Energy 

Transport, Conversion and Efficiency, 19-20 Aug, Bangalore, 2008. 

 

Awards and Fellowships: 

1. M.S. Student fellowship award from JNCASR, 2007-2010. 
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2. Best Poster Award, Winter School on Chemistry and Physics of Material,. 

30
th
 November-5

th
 December JNCASR, Bangalore, 2009. 

4. Student Member of Materials Research Society of USA, 2010-2011.   

3. Research Assistantship award from Purdue University, 2010-Cont. 

  

SKILLS: 

Software:  

DFT Packages: PWSCF (Plane-wave self consistent field) 

                        VASP (Vienna ab-intio simulation package) 

                        SOD (Site occupancy disorder) 

Graphics and Plotting: ORIGIN, Xmgrace, Xcrysden, VMD 

Language: FORTRAN, C, Matlab 

 

Experimental: Growth and Deposition techniques; Nano-material 

Characterization.  
                       

 

EXTRA CURRICULAR ACTIVITIES:  

 

1.  Member; Movie Club; JNCASR Student Residence Hostel 2008-2009. 

2. Member; Organizing Committee: Annual Cultural Event at Jadavpur 

University 2006-2007. 

 

 

                                                                        


