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Dear Hiring Committee,
As I submit my Internship Application Letter for the Physics Internship position at Quantum Dynamics Research Centre (QDRC), I feel compelled to express my profound enthusiasm for contributing to cutting-edge research in the heart of India Mumbai. My academic trajectory, hands-on experimental experience, and unwavering dedication to theoretical physics align precisely with QDRC's mission to pioneer quantum computing applications and materials science breakthroughs in India Mumbai's burgeoning scientific ecosystem.
Having completed my Bachelor of Science in Physics with Honors at the Indian Institute of Technology (IIT) Bombay, I've immersed myself in advanced coursework spanning quantum mechanics, statistical thermodynamics, and computational physics. My undergraduate thesis on "Topological Insulators in Two-Dimensional Systems" under Professor Anjali Desai directly prepared me for QDRC's research focus areas. Through this project, I developed proficiency in using MATLAB for quantum simulation and conducted laboratory experiments involving cryogenic systems at the IIT Mumbai facilities—experiences that have solidified my aspiration to become a professional Physicist dedicated to India's scientific advancement.
What particularly excites me about this opportunity in India Mumbai is QDRC's leadership in bridging fundamental physics with real-world technological innovation. During my visit to the National Centre for Radio Astrophysics (NCRA) in Pune—a site frequently collaborating with QDRC—I observed how Mumbai-based research institutions are transforming theoretical concepts into practical solutions for telecommunications and renewable energy. This ecosystem, where academia and industry converge in India Mumbai, represents the ideal environment to accelerate my growth as a Physicist. I am especially eager to contribute to your ongoing projects involving quantum entanglement applications for secure communication networks—a field that has captivated me since my early experiments with polarization filters during an intern at Tata Institute of Fundamental Research (TIFR) in Mumbai.
My technical skillset includes proficiency in Python (NumPy, SciPy), LabVIEW for instrumentation control, and finite element analysis tools like COMSOL. In the past year, I've volunteered with the Maharashtra Science Society to develop physics outreach programs at underprivileged schools across Mumbai's suburban areas. This initiative not only honed my ability to explain complex concepts simply but also reinforced my commitment to making science accessible—values that resonate deeply with QDRC's community engagement initiatives in India Mumbai. For instance, when teaching about wave-particle duality using smartphone-based experiments, I witnessed firsthand how hands-on approaches ignite curiosity among students from diverse socioeconomic backgrounds.
Throughout my academic journey, I've consistently sought opportunities to apply theoretical physics in collaborative settings. As a research assistant at the Centre for Excellence in Quantum Information (CEQI) at IIT Mumbai, I contributed to a team project analyzing superconducting qubit coherence times—results that were later presented at the Indian Physics Association's annual conference in Hyderabad. This experience taught me to navigate interdisciplinary collaboration while maintaining rigorous scientific standards, qualities essential for thriving in QDRC's dynamic environment. I understand that as a Physicist working in India Mumbai, success requires not just technical mastery but also cultural fluency—something I've cultivated through my participation in Mumbai's vibrant academic community, including the Indian Institute of Science Education and Research (IISER) colloquium series.
What distinguishes this Internship Application Letter is my concrete understanding of QDRC's specific challenges. I've studied your recent publication on "Room-Temperature Quantum Hall Effect in Graphene Heterostructures" (Nature Physics, 2023) and propose a potential extension: integrating machine learning algorithms to optimize defect characterization in the samples discussed. I've already developed preliminary code that could accelerate this analysis, which I'd welcome the chance to discuss during an interview. This initiative reflects my proactive approach—transforming theoretical knowledge into actionable research contributions that directly serve India Mumbai's position as a global physics hub.
My motivation extends beyond technical growth; I'm deeply invested in elevating India's role in global physics. The Indian government's National Quantum Mission, with its ₹6000 crore investment for quantum technologies by 2031, has created unprecedented momentum for institutions like QDRC to innovate. As a future Physicist from Mumbai, I recognize that our success here will shape not only India's technological sovereignty but also contribute to humanity's scientific legacy. I'm particularly inspired by Dr. Rajesh Sharma's keynote at the International Conference on Quantum Computing (ICQC) held in Mumbai last year, where he emphasized "quantum literacy as the new industrial revolution" – a vision I'm eager to advance.
My personal ethos aligns with QDRC's values: rigorous scientific inquiry coupled with ethical responsibility. During my internship at BARC (Bhabha Atomic Research Centre), I advocated for sustainable lab practices, reducing our facility's energy consumption by 18% through optimized equipment scheduling—a testament to balancing innovation with environmental stewardship. In India Mumbai, where urban density intensifies resource challenges, such considerations become especially vital for long-term research sustainability.
I am writing this Internship Application Letter not merely as a student seeking opportunity but as someone ready to contribute from day one. My ability to work independently while collaborating across teams—from electrical engineers developing quantum processors to materials scientists characterizing substrates—ensures I can immediately support QDRC's interdisciplinary projects. Mumbai's unique energy—where traditional knowledge meets Silicon Valley-level innovation—fuels my ambition to become a Physicist who translates complex theories into societal impact.
I have attached my resume, academic transcripts, and letters of recommendation from Prof. Desai (IIT Bombay) and Dr. Sharma (TIFR). I welcome the opportunity to discuss how my skills in quantum simulation, experimental design, and science communication can support QDRC's mission within India Mumbai's scientific landscape. Thank you for considering my application; I look forward to discussing this position during an interview at your earliest convenience.
Sincerely,
Aanya Sharma
Bachelor of Science in Physics (Honors) | IIT Bombay
Contact: +91-9876543210 | aanya.sharma@iitb.ac.in
LinkedIn: linkedin.com/in/aanyasharma-physics | Portfolio: aanyaphysics.github.io
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