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Introduction:
                         This interdisciplinary summer program focused on introducing participants to the fundamentals of Quantum Computing and the use of Python for future technological innovations. The program aimed to bridge theoretical knowledge with practical applications.

Objectives:
· To understand advanced concepts in Quantum Computing such as quantum entanglement,                 quantum interference, and measurement techniques.
· To gain knowledge of quantum algorithms like Shor's Algorithm and Grover's Algorithm.
· To learn how to design and simulate quantum circuits using modern tools.
· To explore the working principles of quantum hardware and simulators.
· To develop problem-solving skills using quantum approaches. To encourage interdisciplinary learning between computer science, physics, and mathematics.
· To enhance analytical and logical thinking skills.
· To strengthen programming skills using Python for scientific and technical applications.
· To promote teamwork through group projects and discussions.
· To prepare participants for future careers in emerging technologies.
· To build a foundation for research and innovation in next-generation computing fields.
This Summer program is intended to provide opportunities for educationalists, researchers, professionals, and students to upgrade their knowledge in the area of Quantum Computing and emerging quantum technologies.
About The Summer Program
                 The foundation of Quantum Computing lies in the principles of quantum mechanics, which describe the behaviour of matter and energy at microscopic levels such as atoms and subatomic particles.

 Key Concepts Of Quantum Mechanics
· Superposition: A quantum system can exist in multiple states at the same time until it is measured. 
· Entanglement: Two or more particles become linked, and the state of one directly affects the other, regardless of distance. 
· Quantum Measurement: Observing a quantum system causes it to collapse into a definite state. 
· Wave-Particle Duality: Particles like electrons exhibit both wave-like and particle-like properties. 

 Basics Of Quantum Computing
· Qubits: The basic unit of quantum information, unlike classical bits, can exist in multiple states simultaneously. 
· Quantum Gates: Operations that manipulate qubits (similar to logic gates in classical computing). 
· Quantum Circuits: A sequence of quantum gates used to perform computations. 
· Parallelism: Quantum systems can process multiple possibilities at once due to superposition. 

Python Programming Fundamentals
Python is a powerful, easy-to-learn programming language widely used for scientific computing, data analysis, and simulations, including applications in quantum computing.

 Basic Concepts Of Python
· Variables and Data Types: Understanding integers, floats, strings, and Boolean values. 
· Operators: Arithmetic, logical, and comparison operations. 
· Input and Output: Taking user input and displaying results. 
· Control Structures: Using if, else, loops (for, while) for decision-making and iteration. 

Functions And Modules
· Writing reusable code using functions 
· Understanding built-in functions 
· Importing and using modules for extended functionality 

 Data Structures
· Lists: Ordered collections of items 
· Tuples: Immutable sequences 
· Dictionaries: Key-value pairs 
· Sets: Unordered unique elements 
 Libraries and Tools
· NumPy for numerical computations 
· Matplotlib for data visualization 
· Pandas for data handling 
· Working with Jupyter Notebook for interactive coding 

Summer Program Audience
                   The Summer Program welcomed undergraduate students, research scholars, and faculty members. A total of 50 students with attendees representing various degree colleges.

Financial Assistance 
The Summer program was conducted on as part of DBT Star college scheme.

Participant’s Attendance 
Attendance was taken for the participants on all the one day. The photo copy of the attendance sheet is enclosed in Annexure.

Food And Refreshments
                          For the entire one-day program, a variety of high-quality snacks and tea/coffee were served to the participants. Tea and coffee were provided in the morning from 11:30 am to 11:45 am. A high-quality lunch was served between 1:00 pm and 2:00 pm for all students and faculty members. In the afternoon, tea and snacks were again provided from 4:00 pm to 5:00 pm for all participants.

RESOURCE PERSON PROFILE 

· Dr. DADAMIAH PMD SHAIK is an accomplished academician with over 18 years of teaching and 15+ years of research experience in Physics, currently serving as Associate Professor and Head of the Department of Physics at Vardaman College of Engineering. He earned his Ph.D. from Sri Venkateshwara University and received a Gold Medal in M.Sc. Physics. His research interests include Quantum Computing, Nanomaterials, Energy Storage Devices, and Condensed Matter Physics, with 27+ Scopus/SCI publications, an h-index of 15, and 892 citations. He has guided research scholars, reviewed for reputed journals, and served as Principal Investigator for projects funded by Science and Engineering Research Board (SERB) and Department of Science and Technology (DST). A recipient of multiple Best Researcher Awards, he also holds key academic and administrative positions and is a Life Member of the Indian Society for Technical Education (ISTE).


· DR. NAGESWARA RAO SIRISALA, B. Tech, MTech, Ph.D. (CSE), is an Associate Professor at KSRM College of Engineering, Kadapa, with 17 years of experience, including 3 years in industry. He is GATE-2005, UGC NET (2012 & 2023), and AP SET-2021 qualified. He earned his Ph.D. from JNTUA, Anantapur, specializing in trust computing in MANETs, and holds an MTech in Distributed Computing Systems from Pondicherry Engineering College. Dr. Sirisala has published 3 books/book chapters, 17 international journal papers (3 SCI), 14 conference papers, and 2 patents, with research interests in algorithms, machine learning, deep learning, and computer networks. He has also led DST-funded projects worth ₹25 lakhs.

Summer Program Inauguration
The Summer program commenced with a formal inaugural session on 10th MARCH 2026.
· President:  Dr. M. Ravi Kumar, Principal of the college, presided over the session and highlighted the importance of technology in current trends.
· DBT-STAR Coordinator: Dr. Y. Savitri emphasized the importance of such programs in advancing technology and research.
· Convener: Y. Anitha, In-charge, Dept. of Computer Science introduced the objectives of the summer program and the challenges and future trends in Quantum Computing technology.
·  Organizing Secretary: T. Manohar Reddy, Lecturer in Computer Science, coordinated the program logistics.

Summer Program Sessions
                                        The One-day event featured engaging lectures and practical demonstrations by renowned resource persons, attended by approximately 75 participants, including students, research scholars, and faculty from institution.

Valedictory Programme 
             The Summer program concluded with a valedictory session, graced by:
· Speaker: Dr. S. Nageswara rao, who praised the efforts of the organizers and participants for their enthusiasm and dedication.
· Principal: Dr. M. Ravi Kumar, who expressed gratitude to the resource persons and participants for making the summer program a success.
· DBT-STAR Coordinator: Dr. Y. Savitri highlighted the long-term benefits of such training programs.
· Closing Remarks: Y. Anitha summarized the outcomes of the summer program and encouraged participants to apply their newly acquired skills in their research endeavours.




Conclusion & Outcome:
In this Inter disciplinary program students learned about Quantum computing, leveraging qubits and principles like superposition and entanglement, represents a transformative leap beyond classical computing, enabling solutions to complex problems in optimization, cryptography, drug discovery, and AI. 
[bookmark: _GoBack]             Python Technologies act as the primary interface for developing, simulating, and deploying quantum algorithms, making these advanced computations accessible, efficient, and integrable with classical systems. Together, quantum computing and Python are driving innovation by accelerating research, enabling hybrid AI-quantum solutions, and laying the groundwork for practical applications across industries, from finance and healthcare to materials science.
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