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quantum wire system in the random phase 

2019 



approximation 

12. Raghwi Collective excitation energy of an electron-phonon 
coupled quantum wire 

2020 

13. Jyoti Garg Plasmons in coupled electron-electron and electron-
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1. Finite-T Static Charge Density Susceptibility of Coupled e-h and e-e Quantum 

Wire Systems, Preeti Rani, Kulveer Kaur and Vinayak Garg, National 

Conference on Advanced and Emerging Materials for Technological Applications 

(AEMTA-2024), organized by Department of Physics,  SLIET Longowal during 

15-16 March 2024. 

2. Collective Excitation Spectrum of a Coupled Electron-Electron System at Finite-

T, Preeti Rani and Vinayak Garg, 14th National Conference on Chemistry for the 

Sustainable Future (CSF-2024), organized by Department of Chemistry, Punjabi 

University, Patiala, during 06-07 March 2024. 
3. Finite-T Intra-and Inter-wire Pair Correlation Functions of a Coupled Electron-

Hole Quantum wire System, Preeti Rani, Kulveer Kaur and Vinayak Garg, 5th 

International Conference on Recent Advances in Materials and Manufacturing 

(ICRAMM 2023), organized by Department of Mechanical Engineering, Velalar 

College of Engineering and Technology, Erode, Tamil Nadu, during 29-30 

December 2023. 

4. Finite-T intra- and inter-wire static structure factors of an electron-hole quantum 

wire system, Preeti Rani, Vishal Verma, Devi Puttar, and Vinayak Garg, 8th 

National Conference on Science & Technology for Nation Development: 

Opportunities & Global Challenges, organized by Arya PG College, Panipat, 

Haryana on February 28, 2023. 

5. Polaronic effects on the collective excitation energy in the ground state of a double 
electron quantum wire structure, Devi Puttar, Vishal Verma and Vinayak Garg,            

7th National Conference on Innovations in Science, Engineering & Technology    

(NCISET-2022), organized by Arya PG College, Panipat, Haryana on February 19, 2022. 
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6. Plasmon-phonon coupled modes in the ground state of an electron quantum wire, Devi 
Puttar, Vishal Verma and Vinayak Garg, Conference on Future Endeavours of Science 

& Technology for Sustainable Growth, organized by Sri Guru Teg Bahadur Khalsa 

College Sri Anandpur Sahib, Punjab (Punjab Science Congress) during 7-9 February 

2022. 
7. The momentum transfer rate in coupled electron-electron quantum wire system at finite-

temperature, Vishal Verma, Devi Puttar, Kulveer Kaur and Vinayak Garg, 12th National 

Conference on Chemical and Environmental Sciences: Advanced Innovations – 2020, 
held at Deptt. of Chemistry, Punjabi University Patiala during 19-20 February 2020.   

8. Magnetic instability in unpolarized quasi-one-dimensional electron gas at finite-

temperature, Kulveer Kaur, Vishal Verma, Devi Puttar and Vinayak Garg, 23rd Punjab 
Science Congress held at SLIET Longowal (Punjab) during 7-9 February 2020.  

9. Static Correlation Functions of Coupled Electron-Hole Quantum Wire System at Finite 

Temperature, Akariti Sharma, Kulveer Kaur, Vinayak Garg and R. K. Moudgil, 

International Conference on  Science: Emerging Scenario and Future Challenges 
(SESFC-2018), NIT Hamirpur, H. P., 8th Sept. 2018 to 9th Sept. 2018. 

10. Static Correlation Functions of Quasi-One-Dimensional Electron Gas at Finite 

Temperature, Kulveer Kaur, Akariti Sharma, Vinayak Garg and R. K. Moudgil National 
Conference on Advanced Materials & Devices for Futuristic Applications (AMDFA-

2018) at Deptt. of Physics, Chandigarh University, Gharaun, Mohali, Punajb, 19th May 

2018 to 20th May 2018. 
11. Finite temperature Pair-correlation function of quasi-one-dimensional electrons gas in the 

STLS approximation, Akariti Sharma, Kulveer Kaur Vinayak Garg and R. K. Moudgil, 

National Seminar on Emerging Trends in Science and Technology (ETST-2017) at Deptt. 

of Physics, Arya PG College, Panipat, Haryana, 1st March 2017, 61, 2017. 
12. Static Correlation Functions of Quasi-One-Dimensional Electron Gas in the Random 

Phase Approximation at Finite Temperature, Akariti Sharma and Vinayak Garg, Proc. of 

Recent advances in Emerging Technologies, ISBN 978-81-929890-1-3, (423-428), 2016, 
published by SGGSWU-Fatehgarh Sahib (Punjab).  

13. Static Polarizability of Quasi-One-Dimensional Non-interacting Electron Gas at Finite 

Temperature, Vinayak Garg and Akariti Sharma: One Day National Conference on 

Current Advances in Theoretical and Experimental Physics (CATEP-15) at PG Deptt. of 
Applied Physics, S.D. College (Lahore), Ambala Cantt, 45, 2015. 

14. Ground-state properties of quasi-one dimensional electron system including disorder 

effects, Vinayak Garg and Akariti Sharma, National Seminar on Recent Developments 
in Theoretical and Experimental Physics (RDTEP-15) at Deptt. of Applied Physics, S.D. 

College (Lahore), Ambala Cantt: 57, 2015.  

15. Effect of disorder on the static correlation functions of quasi one-dimensional electron 
gas, Vinayak Garg, International Conf. on emerging areas of mathematics for science & 

technology at Deptt. of Mathematics, Punjabi University Patiala, 74,  2015. 

16. Plasmons in an atomic-scale metallic wire, Vinayak Garg , R. K. Moudgil and K. N. 

Pathak, Proc. Solid State Phys. Symp. 54, 569 (2009).  
17. Correlation Effects in a nano-sized coupled electron-hole wire, R. K. Moudgil, Vinayak 

Garg, and P. K. Ahluwalia, Proc. International Conference on Multifunctional Oxide 

Materials 39, (2009). 
18. Ground-state correlation energy of a semiconductor electron quantum wire, Vinayak 

Garg, Krishan K. Majra, P. K. Ahluwalia, and R. K. Moudgil, Proc. Solid State Phys. 

Symp. 52, 601 (2007). 
19. Dynamic correlations in a charged bose quantum wire: Vinayak Garg and P. K. 

Ahluwalia, Proc. Solid State Phys. Symp. 50, 579 (2005). 



20. Dynamic correlations in a two dimensional charged bose gas, Vinayak Garg, A. K. 
Sharma, and   P. K. Ahluwalia, Proc. Solid State Phys. Symp. 49, 500 (2004). 

21. Spin correlations in a two dimensional electron gas at finite temperature, Vinayak Garg, 

A. K. Sharma, and P. K. Ahluwalia, Proc. of the National Conference on Materials and 

their Applications, 69  (2004). 
22. Finite temperature investigation of two dimensional electron gas in QSTLS 

approximation, A. K. Sharma, Vinayak Garg, and P. K. Ahluwalia, Proc. Solid State 

Phys. Symp. 45, 253 (2002). 

 

22. Papers under Preparation: 03 

1. Finite-T intra- and inter-wire pair correlation functions of a coupled electron-hole      

quantum wire system 

 Preeti Rani, Kulveer Kaur and Vinayak Garg 

2. Dynamic exchange-correlation effects on Coulomb drag in coupled quantum 

wires  

 Preeti Rani, Vinayak Garg and R.K.Moudgil 

3. Coulomb drag between parallel quantum wires: exchange-correlation and particle 

density imbalance effects 

 Vishal Verma, Vinayak Garg and R.K.Moudgil 

 

 

 

 

23. Any other Information: 

 

 

I completed my Ph.D. in Theoretical Condensed Matter Physics on the topic “Static and 

Dynamic Properties of Quasi-One-Dimensional Quantum Electron Systems” in 

2010. In this thesis, some of the ground-state properties of quasi-one-dimensional 

electron system (Q1DES) as realized in quantum wires were studied in detail. 

Specifically, the possibility of Wigner crystallization (electron's localization) and Bloch 

instability (magnetic phase transition) in a Q1DES, and induced Wigner crystallization in 

coupled Q1DES’s was investigated at absolute zero.  

 Currently, I am working to explore Q1DES's theoretically at finite temperature 

(T) for the possibility of Wigner crystallization, Charge-Density-Wave instability, Spin-

Density-Wave instability, Coulomb drag and spin Coulomb drag. These unique and 

interesting physical phenomena in Q1DES's occur due to the dynamics of exchange-

correlations and severe confinement of electrons. Besides the conventional electron-

electron interactions, the role of electron-phonon (e-ph) coupling on the ground-state and 

finite-T properties of Q1DES 's is also being investigated.   

 Our present work is motivated by the fact that Q1DES's contain incredibly rich 

theoretical Physics due to the involvement of many-particle correlations, and the above 

mentioned quantum effects are experimentally observable.  

  

 

 



Computer Knowledge: 

Sound knowledge of  FORTRAN, XMGRACE, LATEX, MATHEMATICA and LINUX 

(Scientific, Debian, Ubuntu etc.). 

Can effectively work in MS-World, MS-power point and Excel. 

 

 

(Dr. Vinayak Garg) 
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