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EXPERT LECTURE ON “PHYSICS OF NANOPARTICLES” HELD FROM 19TH FEBRUARY 

2025” 

 

Date of Event 19th February 2025 

Name of the Event Expert Lecture Series “Physics of Nanoparticles” 

Type of the Event Expert Lecture 

Conducted by 
Department of Electrical and Electronics Engineering, 
School of Engineering & IT, AJU in association with 
Science Club 

Co-Ordinator 

 

Dr. Jonaki Mukherjee, Assistant Professor, Department of 
Electrical and Electronics Engineering, ARKA JAIN 
University, Jamshedpur, Jharkhand 

(dr.jonaki@arkajainuniversity.ac.in) 

No. Of Participants 40 

 
 

Objective: To gain the Knowledge to implement multidisciplinary concepts and ideas 
for the development of nanotechnologies. 
Nanophysics is known to be an interdisciplinary field connecting physics, chemistry, life 
sciences, and medicine. The nanomaterial physics is an important interface to all these 
sciences and involves study of nanomaterials electronic, structural, optical or thermal 
characteristics behavior. The chapter discusses the fundamental concepts 
of nanomaterial physics highlighting the role of physics in formation of 
the nanoparticles. The rationale of nanoparticle physics with diverse functions in allied 
areas is explained. This also includes developing newer components and materials 
taking into consideration the physics of nanomaterials and discussion on self-assembly 
of nanostructures. 
To understand the fundamental scientific concepts, principles and their applications is 

expected at the end of this course. 

 

Description  

On 19th February. 2025, an expert lecture session titled "Physics of Nanoparticles" 

was conducted in online mode. The event witnessed enthusiastic participation from 

40 students eager to delve into the Nanotechnology. 

 

https://www.sciencedirect.com/topics/materials-science/nanocrystalline-material
https://www.sciencedirect.com/topics/materials-science/nanocrystalline-material
https://www.sciencedirect.com/topics/materials-science/nanoparticle
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Dr.Sudipta Som, Assistant Professor, Department of Physics, Shiv Nadar University, 

Chennai, served as the distinguished speaker for the session. Dr. Sudipta Som is an 

accomplished and dedicated researcher with extensive postdoctoral experience in 

chemical engineering and physics research. He boasts a robust academic pedigree, 

having pursued degrees at prestigious institutions such as the Indian Institute of 

Technology ISM Dhanbad and the University of Calcutta. Before joining Shiv Nadar 

University Chennai, Dr. Som spent nearly 8 years conducting postdoctoral research at 

the University of the Free State in South Africa and National Taiwan University in 

Taiwan. Throughout his postdoctoral research tenure, he collaborated with several 

lighting industries, including BenQ Computer, NanoLumi, Nemoto, and FoxConn. Dr. 

Som is highly proficient in data processing and analysis software, demonstrating his 

ability to handle complex research data effectively. His research interests primarily 

focus on developing microstructured and nanostructured materials for advanced 

illumination technology, particularly warm white light emitting diodes (wLED) and 

high-resolution display devices. Additionally, he has developed luminescence materials 

for various applications such as surveillance camera monitoring, fingerprint detection, 

security appliances, temperature sensing, and dark glow applications. Dr. Som's 

expertise spans nanomaterials, quantum dots, luminescent materials, 2D materials, and 

smart materials, making him a valuable contributor to interdisciplinary scientific 

research. His significant research contributions are evident in his publication record, 

which includes over 50 papers in esteemed international journals, with an impressive h-

index of 41 and an i10 index of 90. 

 Dr. Som delivered a highly informative talk focusing on the thrust Area of 

nanoparticles including white Light emitting Diode (LED), cancer therapy and 

medicine.  He also focused on the versatile application of nanotechlnology on modern 

day drug delivery system, display panels, super computers. He also explained how the 

natural science (Physics) related to the size change and surface to volume ratio 

changes the properties of the nanoparticle compared to the bulk material.   

The objective of this expert lecture is enabling the students to know the basics of 

Physics of nanoparticles, focusing on the size change and surface to volume ratio. The 

students will get an insight on the wide application of nanoparticles in various 

medical field, white light emitting diode, display screen etc . 
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The lecture concluded with an interactive Q&A session, during which students 

enthusiastically posed queries to the speakers, seeking further clarification and 

guidance on various aspects of nanoparticles. Expert’s responses provided valuable 

insights, further enriching the learning experience for the participants. The event 

concluded with a heartfelt vote of thanks extended to Dr.Sudipta som for her 

enlightening and engaging lecture, as well as to all the participants for their active 

involvement and enthusiasm. 

 

Outcomes 

1. Quantum Effects 

• Discrete energy levels: At the nanoscale, electrons are confined to small spaces, 
leading to quantized energy levels. 

• Quantum tunneling: Nanoparticles can exhibit quantum tunneling, where 
particles pass through barriers they normally couldn’t in larger structures. 

• Size-dependent properties: The optical, electrical, and thermal properties can 
be dramatically altered as the size of the particle decreases. 

2. Increased Surface Area 

• Surface-to-volume ratio: Nanoparticles have a much larger surface area per 
unit mass compared to bulk materials. This can enhance chemical reactivity and 
catalysis. 

• Surface energy: The increased surface area can cause significant changes in 
surface energy, affecting the behavior of nanoparticles in different environments 
(e.g., water, air). 

3. Optical Properties 

• Plasmon resonance: Some nanoparticles (like gold or silver) can resonate with 
light at specific wavelengths, leading to phenomena like surface plasmon 
resonance (SPR). 

• Tuning color: Nanoparticles can exhibit size-dependent optical properties, 
allowing the color to shift based on their size. 

4. Mechanical Properties 

• Strength and elasticity: Nanoparticles or nanostructured materials can be 
much stronger than their bulk counterparts, exhibiting enhanced mechanical 
properties such as hardness and flexibility. 

• Size effects: Nanomaterials may have improved wear resistance, fatigue 
strength, and resilience to deformation. 
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5. Electrical and Magnetic Properties 

• Conductivity and resistivity: Electrical properties of nanoparticles can vary, 
with some showing superconductivity at low temperatures or unique conductive 
properties due to quantum effects. 

• Magnetism: Magnetic nanoparticles exhibit unusual magnetic behavior, such as 
superparamagnetism, which has applications in data storage and biomedical 
fields. 

6. Thermal Properties 

• Thermal conductivity: Nanoparticles may have different thermal conductivities 
than bulk materials due to phonon scattering and other effects. 

• Heat capacity: The heat capacity of nanoparticles can also be different from that 
of bulk materials, depending on their size and structure. 

7. Applications in Medicine 

• Drug delivery: Nanoparticles are used in drug delivery systems due to their 
ability to target specific cells, release drugs in a controlled manner, and 
penetrate biological barriers. 

• Imaging: Nanoparticles are increasingly used in medical imaging (e.g., in MRI or 
CT scans) due to their ability to enhance the contrast and precision of images. 

8. Environmental and Energy Applications 

• Catalysis: Nanoparticles are widely used as catalysts in various chemical 
reactions due to their high surface area and reactivity. 

• Energy storage: They play a critical role in the development of more efficient 
batteries, fuel cells, and solar cells. 

• Environmental remediation: Nanoparticles are also being used to clean up 
pollutants in water or soil due to their ability to adsorb contaminants or degrade 
pollutants. 
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POSTER OF THE EVENT 

 

 
  

Figure 1: Poster of the expert lecture: “Physics of Nanoparticles” 
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PHOTOS OF THE EVENT 
 

 

Fig 2. Lecture delivered by Speaker 

 

 

                                           Fig 3. Lecture delivered by Speaker 
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Fig 4. Lecture delivered by Speaker 

 

Fig 5. Lecture delivered by Speaker 
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Fig 6. Lecture delivered by Speaker 
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List of Participants and Attendance Sheet: 
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Expert Lecture Email to the Resource person  

 

  

 



 

12 | P a g e  
 

 

 

Feedback by Students 
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Certificate: 

 


