




 

that the dissociation of the projectile at present beam energy proceeds dominantly through direct 

breakup and by a small fraction through sequential breakup via 3+ resonance state. The Q-value 

distribution shows that the events are accompanied by the residual target nuclei remaining at the 

ground state. Measured angular distributions of direct breakup cross-section are analyzed within 

the framework of Continuum Discretized Coupled Channel (CDCC) calculations. Asymptotic 

Normalization Coefficient (ANC) describing the amplitude of the tail of the bound state wave 

function in 𝛼+dis obtained from the variation of spectroscopic amplitude with the Single particle 

asymptotic normalization coefficient. The estimated ANC parameter (2.581 ± 0.212 fm−1∕2) is in 

excellent agreement with the values previously found in the literature. 

 

❖​ Determination of electron screening potential of 6Li(p, α)3He reaction using Multi Layer 

Perceptron based neural network, D. Chattopadhyay, Nuclear Instruments and Methods in 

Physics Research Section B: Beam Interactions with Materials and Atoms Volume 557, December 

2024, 165529 

Understanding nuclear reactions between light-charged nuclei in the sub-Coulomb energy region 

is crucial for several astrophysical processes. Accurate determination of the reaction cross-section 

within the astrophysically important Gamow range is challenging due to electron screening. 

Various methods, including polynomial fits, R-Matrix, and the indirect Trojan Horse Method 

(THM), have estimated electron screening energies that exceed the adiabatic limit. This study 

aims to derive the bare astrophysical S-factor for the reaction 6Li(p,α)3He and to extract electron 

screening energies using Multi-Layer Perceptron-based Artificial Neural Network (ANN) 

analysis. Experimental S-factors for 6Li(p,α)3He, obtained from the literature, are reanalyzed 

with the ANN algorithm to determine the energy-dependent S-factor. The bare astrophysical 

S-factor is calculated from data above 60 keV, where electron screening is negligible. The 

electron screening potential is then derived by comparing the shielded S-factor with the bare 

S-factor. The ANN-based analysis yields an electron screening potential of 220 eV, suggesting 

that ANN could be a viable tool for estimating electron screening potentials in light nuclei 

reactions. 

❖​ Systematic study of cross section for proton-induced reactions on Neodymium up to 65 MeV 

using TALYS-1.96 code, A. Saha, 2025 Chinese Phys. C 49 014101. 
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A systematic study was conducted on the theoretical estimation of the nuclear cross sections of 

charged particle induced reactions on rare earth nuclei. The production cross sections of 

the 150,149,148,146,144,143,141Pm and 149,147Nd nuclei were calculated theoretically via proton induced 

reactions on neodymium using TALYS (version 1.96) code in the default mode, with different 

combinations of nuclear models as well as adjusted nuclear model parameters from the reaction 

threshold up to a proton energy of 65 MeV. The theoretically computed results were compared 

with the experimental results taken from the EXFOR database and literature reported by various 

research groups. Moreover, the effects of various level density models, preequilibrium models, 

optical model potentials, and gamma strength functions on the cross section calculation were 

considered. This theoretical analysis will help elucidate the theory of nuclear reaction models and 

improve the evaluated nuclear data libraries. 

❖​ Experimental measurements and theoretical calculations of excitation functions of 

103Rh(a,xn)106m,105g,104gAg and 103Rh(a,axn)101m,102gRh reactions up to 40 MeV, Sk 

Wasim Raja, R. Acharya, A. Saha 

Activation cross sections of 103Rh(α,xn)106m,105g,104gAg and 103Rh(α,αxn)101m,102gRh radionuclides 

were measured at energies ranging from their respective threshold energies up to 40 MeV. 

Standard stacked foil activation technique was employed for irradiation. Residual activity was 

assayed using high-resolution gamma-ray spectrometry. Excitation functions were also 

theoretically calculated using TALYS nuclear reaction model to reproduce the experimental cross 

section data. The present data are compared with the available literature data, TENDL-2023 data 

using default values as well as the theoretical data calculated by TALYS-1.96. The shape and 

amplitude of the experimentally obtained excitation functions were well reproduced theoretically 

for all the studied radionuclides except for 105gAg, for which magnitude of the cross sections was 

not reproduced. The integral yields were also deduced using the measured cross sections and the 

stopping power of natural Rh from 40 MeV down to their threshold energies for these 

radionuclides, and compared with the experimental yield data available in the literature. 

❖​ Classification of Dark Energy Models, Sovan Ghosh and Baishali Devi, International 

Conference on Frontiers in Pure and Applied Physics, Journal of Physics: Conference Series 

2919 (2024) 012014. 

Accelerated expansion is well-defined from the observational redshift. It is found from Type Ia 

Supernova data that the major share of the energy of the universe is yet to be explained and that 
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prompted the search for dark energy and dark matter. Dark energy is expected to be around 68% 

of the total energy of the universe. To match with experimental observations different theoretical 

models of dark energy are proposed over the years. Here it is attempted to classify the models of 

current scenario 

❖​ Theoretical Analysis of Cosmological Constant and the Constraints of Varying Fine Structure 

Constant, Dipa Debnath, Anwesha Bhowmik , Shaheb Choudhury, Sovan Ghosh, International 

Conference on Frontiers in Pure and Applied Physics, Journal of Physics: Conference Series 

2919 (2024) 012015 

Cosmological constant is considered to be one of the most important factors in cosmology after 

the discovery of the presence of dark energy. The ratio of vacuum energy density to matter 

density is expressed as function of scale factor in a cosmological model. In the present article this 

model is tested with two different function of scale factor. Varying fine structure is a point of 

concern to the cosmological constant based dark energy models. Different constraints against 

variation of fine structure are surfaced. The constraints are discussed in terms of the considered 

model in the article. Here we have analyzed those constraints. 

❖​ Study of the Density Parameters of the Dark Energy and the Cosmological Constant in the 

context of Brans-Dicke Theory, Shaheb Choudhury, Priya Deb, Anwesha Bhowmik, Dipa 

Debnath, Sovan Ghosh, International Conference on Frontiers in Pure and Applied Physics, 

Journal of Physics: Conference Series 2919 (2024) 012014 

The discovery of supernova projects at the end of the 20th century altered the theory of current 

cosmology and sparked the hunt for dark energy and dark matter. The time evolution of the 

density parameter is examined here by considering a test function. Using the Brans-Dicke 

framework, the calculations are advanced. The density parameters of dark energy (ΩD) and 

matter (Ωm) are connected by mathematical descriptions and found to produce a unit value when 

ΩD and Ωm are in fraction. As the calculations are built on the structure of the scale factor, this 

present article is attempt to describe the framework in terms of scale factor (a) as well. The results 

coming from the test function model show nice resemblance with known observations. The use of 

Brans-Dicke theory makes provision for in detailed study of ΩD and Ωm. 
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●​ Critical analysis of multiple reentrant localization in an antiferromagnetic helix with 
transverse electric field: Hopping dimerization-free scenario, Sudin Ganguly, Sourav 
Chattopadhyay,  Kallol Mondal, and Santanu K. Maiti, PsiPost Physics Core, Vol. 8, Published 
on 30-01-2025, Page 12 

Reentrant localization (RL), a recently prominent phenomenon, traditionally links to the interplay 

of staggered correlated disorder and hopping dimerization, as indicated by prior research. 

Contrary to this paradigm, our present study demonstrates that hopping dimerization is not a 

pivotal factor in realizing RL. Considering a helical magnetic system with antiferromagnetic 

ordering, we uncover spin-dependent RL at multiple energy regions, in the absence of hopping 

dimerization. This phenomenon persists even in the thermodynamic limit. The correlated disorder 

in the form of Aubry-André-Harper model is introduced by applying a transverse electric field to 

the helical system, circumventing the use of traditional substitutional disorder. We conduct a 

finite-size scaling analysis on the observed reentrant phases to identify critical points, determine 

associated critical exponents, and examine the scaling behavior linked to localization transitions. 

Additionally, we explore the parameter space to identify the conditions under which the reentrant 

phases occur. Described within a tight-binding framework, the present work provides a novel 

outlook on RL, highlighting the crucial role of the electric field, antiferromagnetic ordering, and 

the helicity of the geometry. Potential applications and experimental realizations of RL 

phenomena are also explored. 

 

 

30 



 

Research Presentations by Faculty Members: 
 
Dr. Sovan Ghosh presented his research article Coupled Dark Energy Models and CPL Parametrization to 

Explain the Chosen Equations of State in XXVI DAE BRNS HEP Symposium at Banaras Hindu 

University, from 19-23 December 2024. 

 

Dr. Arunabha Saha presented his research article entitled “Theoretical estimation of cross section of 

natCd(α,x)110Sn and natCd(α,x)115mIn reactions up to 50 MeV using TALYS-1.96”, Proceedings of the 

DAE Symp. Nucl. Phys. 68, 421 (2024) in 68th DAE-BRNS Symposium on Nuclear Physics, Dec 7-11, 

2024 held at IIT Roorkee, Uttarakhand. 

 

Dr. Bibhabasu De delivered a lecture, titled “DM-Electron Scattering — A Probe of Sub-GeV Dark 

Matter” as an invited speaker in the Workshop of Dark Matter and Astroparticle Physics (WDMAP@IoP) 

at Institute of Physics, Bhubaneswar. The conference was held from 7th to 9th August, 2024. 

 

Dr. Gobinda Pradhan presented a research paper entitled “Synthesis and application of WS2 quantum dots 

for feasible green energy generation” in the Fourth International Conference on Material Science 

(ICMS-2024) organized by  Department of Physics, Tripura University (a Central university) during 31 

january to 2 February, 2024. 

​ ​  

Dr. Bibhabasu De delivered an invited lecture in WDMAP@IoP at Institute of Physics, Bhubaneswar, 7-9 

August, 2024. 
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Student Achievements (2024) 
The Department of Physics at ICFAI University Tripura has witnessed remarkable student achievements 

in 2024, reinforcing its commitment to academic excellence and research. 

One of the most significant accomplishments this year was by Sanjib Kar, an M.Sc. Physics student who 

successfully cleared the CSIR-UGC NET examination conducted by the Ministry of Human Resource 

Development (MHRD) and the Council of Scientific and Industrial Research (CSIR). He qualified for 

both the Junior Research Fellowship (JRF) and Lectureship (LS), an esteemed recognition that will 

enable him to pursue advanced research in physics. 
 

Another outstanding achievement was by Sankarshan Dutta, an M.Sc. student, who secured admission 

to the Institute of Mathematical Sciences (IMSc), one of India's premier institutions for theoretical 

physics and mathematical research after clearing the GATE examination. His selection is a testament to 

his strong academic background and research potential. 

The undergraduate students of the department have also excelled in competitive examinations. Sourav 

Sutradhar, a B.Sc. Physics student, successfully cleared the Joint Admission Test for Masters (JAM), 

a gateway to postgraduate programs in leading institutions like IITs and IISc. This accomplishment 

highlights the department's emphasis on strong foundational knowledge and problem-solving skills. 
 

 

 

 

 

 

 

 

 

 

 

Furthermore, seven M.Sc. students—Mrinmoy Sarkar, Anwesha Bhowmik, Shaheb Choudhury, 

Priyanwita Das, Supa Ghosh, Priya Deb, and Dipa Debnath—presented four posters  at the 
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International Conference on Frontiers in Pure and Applied Physics (ICFPAP-2024), organized by 

the Department of Physics, USTM. 

These works were converted into the following scientific articles at the Journal of Physics conference 

series, IOP Publishing. Their research was well received, contributing to ongoing advancements in 

physics. 

M.Sc students of the Department of Physics presenting their works in the International Conference  

ICFPAP-2024. 

  

These students also successfully published two scientific articles in the Journal of Physics: Conference 

Series. The titles of their publications are: 
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In addition to these individual achievements, the research scholars of the department have contributed 

significantly to academic literature. Several research articles authored by students and faculty members 

have been published in internationally acclaimed journals and presented at prestigious conferences. 

Their work has received recognition for its innovation and scientific rigor. 
 

Additionally, Satwika Bhattacharya, a third-year B.Sc. Physics student, 

received a job offer from Tata Consultancy Services (TCS) as she is 

pursuing a B.Sc. Physics Honours with Data Science General Elective 

Courses. Her success is a testament to the department's efforts in 

integrating data science with physics education. It is a proud moment for 

the department, as she is from the first batch to complete this 

combination. The Department of Physics has initiated a group of 

elective courses for Data Science, marking a significant milestone in its 

academic offerings. 

 

These accomplishments reflect the dedication of students and faculty in fostering an environment of 

learning, research, and professional growth, further strengthening the reputation of the Department of 

Physics at ICFAI University Tripura. 

 

Shaheb Choudhury and Priya Deb, research scholars of the Department of Physics, presented their 

research articles on the international stage of the prestigious XXVI DAE BRNS High Energy Physics 

Symposium in Banaras Hindu University from 19-23 December 2024.  

The article presented by Shaheb Choudhury is 'Connecting ΛCDM Models with Different Functional 

Form and Common Density Parameter.' 

 

Priya Deb presented her article entitled 'CPL Parameterized Equation of State of Cubic, Quadratic and 

Linear Terms of ΛCDM Models.'  
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Highlights of the best project works 

 
PROJECT TITLE: Solar Cell Mobile Charger 

 
Students name: Debjit Deb (22IUT0050034), Sucharita Debnath (22IUT0050031), Anurag Nath 

(22IUT0050030), Rakesh Debbarma (22IUT0050042) 

 

Project supervisor: Dr. Gobinda Pradhan 

​  

This product harnesses the power of the sun to provide a sustainable, eco-friendly charging solution, 

addressing the increasing demand for portable and efficient energy sources in an ever-connected world. 

Despite the relatively modest charging speed, this charger serves as a practical tool for individuals who 

spend extended periods away from conventional power sources. Outdoor enthusiasts, travelers, and 

professionals working in remote locations can significantly benefit from this device, ensuring their mobile 

phones remain operational when traditional charging methods are unavailable. 

 

 

 

 

 

 

 
Figure: Solar mobile charger 
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PROJECT TITLE: Development of Solar Cooker 
Students name: Ranit Debnath (22IUT0050015), Manish Shil (22IUT0050038), Rimon Das 

(22IUT0050018) 

Project supervisor: Dr. Gobinda Pradhan​  

The solar cookers use the energy from sunlight to cook food. It harnesses solar power, converting it into 

heat energy to prepare meals without the need for conventional fuel sources like gas or electricity. Solar 

cookers are an eco-friendly alternative that can significantly reduce reliance on non-renewable energy 

resources. The parabolic solar cooker reached a higher temperature more quickly compared to the box 

solar cooker, resulting in a significantly shorter cooking time. The box solar cooker took longer to reach 

its maximum temperature and required a longer duration to cook. The parabolic solar cooker 

demonstrated greater efficiency due to its higher concentration of sunlight. This experiment illustrates the 

differences in cooking efficiency between a box solar cooker and a parabolic solar cooker, highlighting 

the impact of design and heat concentration on cooking times. 

 

 

 

 

 

 

 

 

Figure: (a) Parabolic solar cooker (b) Box solar cooker 
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PROJECT TITLE: Data Analysis and Visualization using Python with special emphasis on 

Nuclear Battery simulations 

Name of the Students: Gaurab Singha (23IUT0080008), Kishan Sinha (23IUT0080011), Bipradeep 

Majumder (23IUT0080012), Parishmita Guha (23IUT0080013), Rajdeep Sarkar (23IUT0080015), Tirtha 

De (23IUT0080016), Ambarish Sinha (23IUT0080018), Urbi Nath (23IUT0080019), Bodhisatwa Deb 

(23IUT0080022) and Anaydeep Ghosh (23IUT0080024) 

Program and Year: M.Sc Physics 1st Year 

Supervisor Name: Dr. Dipayan Chattopadhyay, Assistant Professor, Department of Physics, The ICFAI 

University Tripura 

 

The study aimed to analyze and model key parameters related to nuclear batteries, including radioactive 

decay, shelf life estimation, and efficiency calculations. Euler Integration was employed to simulate 

the decay of radioactive isotopes, facilitating the prediction of power output and shelf life—crucial factors 

for long-term energy applications such as space exploration and remote sensing. Additionally, Monte 

Carlo simulations were implemented to estimate the efficiency of nuclear batteries under varying 

conditions, offering insights into complex processes like energy transport and material interactions. The 

efficiency analysis covered various semiconductor 

materials, including Silicon, Germanium, Gallium 

Arsenide, Silicon Carbide, and Diamond. The findings 

revealed that materials with a higher bandgap-to-mean 

ionization energy ratio (Eg/W), such as Diamond, 

demonstrated superior efficiency (1.70%) compared to 

Silicon (0.35%). Correlation analysis identified the 

Fano Factor (FF) and driving potential efficiency 

(ηdp) as the most influential parameters affecting 

semiconductor efficiency. Conversely, the mean 

ionization energy (W) exhibited a weak inverse 

correlation with efficiency, while decay energy (Edis) 

and the bandgap-to-ionization energy ratio (ηpp) showed negligible effects. 

This project effectively demonstrates the power of Python in data-driven nuclear battery research, 

highlighting the significance of numerical techniques like Euler Integration and Monte Carlo simulations. 

The results contribute to optimizing semiconductor materials and improving the design and efficiency of 

nuclear batteries for critical applications in space missions, medical devices, and remote sensing 

technologies. ​  ​  ​  
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Student's Speak 
 ​  ​  ​  

Looking back through the glass, I realize it was one of the most enjoyable 

days at ICFAI University. We were taught by highly qualified teachers who 

guided us with great care, even beyond the classroom. The journey through 

the course was not always smooth, with many ups and downs, but the 

motivation and encouragement from our teachers helped us overcome every 

challenge. Where I am today is because of the support and motivation from 

the Physics department at ICFAI University, Tripura. Thanks to all my 

teachers for their selfless help. 

 

Sankarsan Datta 

MSc Physics, ICFAI University Tripura 

PhD (Pursuing), Institute of Mathematical Science, Chennai [HBNI, Mumbai] 

 

 

 

A Beacon of Excellence - Dpt. Of Physics, IUT 

 

My Name is Sanchita Karmakar. I'm an alumnus of the Department of 

Physics, ICFAI University Tripura. I have completed my postgraduate 

degree in physics from IUT, 2020-2022. In the campus placement drive, I 

got onboarded in BYJUs in the post of Academic Specialist. Currently, I'm 

working as a Guest Faculty of Physics at Government Degree College 

Kamalpur. 

 

Being a part of this Department, we've had the privilege of experiencing the best of academic rigor, 

higher-order thinking skills, and analytical expertise. From thought-provoking lectures to hands-on 

experiments, our professors have inspired us to excel through. Our professors are not only teachers but 

also mentors, guides, and advocates of our queries. 

 

The 2 years of post-graduation will always hold a special place in our memories. 

Sanchita Karmakar  

M.Sc Physics  
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Batch 2020-2022 

 

 

My journey as a student at ICFAI University has been both transformative 

and enriching for me. I am currently in my second year of graduation 

from the BSc Physics course. Among all my other experiences, the one 

would love to highlight is the institution's ideology to teach students life 

lessons that we would need in order to excel in our lives. I would also like 

to mention how the university provides a stress-free environment for 

students with faculty who are very well acquainted and always eager to 

help students in need. 

 

 

Rima Roy 

B.Sc Physics (Hons.), Second Year 

 

 

I am Shaheb Choudhury, and I am a proud alumnus of the 

B.Sc. Physics program (2019-22) and M.Sc. Physics program 

(2022–24) and a current research scholar in the department, I 

am grateful for the exceptional academic and research 

environment provided by the university. The Department of 

Physics offers a dynamic learning experience with highly 

qualified faculty members who bring expertise from various 

branches of physics, ensuring a well-rounded education. Their 

guidance and willingness to support students beyond the 

classroom have been invaluable in my academic journey.   

During my MSc, I had the privilege of attending an 

international conference where I presented my research work. 

This experience allowed me to gain practical exposure and 

deepen my understanding of my field.  

The department actively promotes hands-on learning through various engaging events, such as the Night 

Sky Observation Camp, which provides an incredible opportunity to explore celestial objects and deepen 

our understanding of astrophysics. Additionally, academic webinars on various areas of physics have 
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greatly enriched our knowledge and allowed us to interact with experts in different fields. The 

well-equipped laboratories and research facilities further enhance the learning experience.   

Overall, the department fosters a culture of curiosity, innovation, and academic excellence, making it an 

ideal place for aspiring physicists to grow and excel. 

Shaheb Choudhury 

Research Scholar, Department of Physics, 

The ICFAI University Tripura 

 

 

My name is Priya Deb, and I am a proud alumna of the MSc Physics 

program (2022-2024) at the Department of Physics, The ICFAI 

University Tripura. I had an excellent academic and research 

experience during my time there. Over my two years in the program, 

my passion for physics only grew stronger. The university provided a 

strong research environment that significantly contributed to my 

growth as a researcher. 

The faculty members were highly knowledgeable and supportive, 

always encouraging students to think critically and solve complex 

problems. During my MSc, I had the privilege of attending an 

international conference where I presented my research work. This experience allowed me to gain 

practical exposure and deepen my understanding of my field. The research culture of the department 

prepared me well for future academic and professional challenges. 

This department offers an inspiring environment where students can immerse themselves in the subject 

and grow as researchers. It is the perfect place for those passionate about understanding the universe 

through Physics. 

Priya Deb 

Research Scholar, Department of Physics, 

The ICFAI University Tripura 
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