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1. Introduction

Wave nature of light and Maxwell's equations
Historical discoveries: X-rays, electrons, cathode rays

2. Electron Emission

Free electrons in metals
Work function and energy needed for electron emission
Types of electron emission:

Thermionic emission
Field emission
Photoelectric emission

3. Photoelectric Effect

Hertz's observations
Hallwachs and Lenard's observations
Photoelectric effect setup and experimentation

4. Experimental Study of Photoelectric Effect

Effect of intensity on photocurrent
Effect of potential on photocurrent
Effect of frequency on stopping potential
Observations summary

5. Einstein's Photoelectric Equation

Photon concept and quantization of energy
Explanation of photoelectric effect using photons

6. Particle Nature of Light: The Photon

Properties of photons
Einstein's contribution and Nobel Prize

7. Wave Nature of Matter

de Broglie's hypothesis
Wavelength and matter-wave duality
Verification by Davisson and Germer experiment

8. Davisson and Germer Experiment

Experiment setup
Diffraction of electrons by crystals
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9. Applications

Photocell: working and applications in industry

10. Summary and Key Concepts

Dual nature of radiation and matter
Summary of photoelectric effect
de Broglie wavelength and its implications

11. Exercises and Examples

Numerical problems related to photoelectric effect, de Broglie wavelength, and quantum
concepts.

The structure progresses from basic concepts to experimental evidence and applications, providing an
overview of the dual nature of radiation and matter.

Printed using Save ChatGPT as PDF, powered by PDFCrowd HTML to PDF API. 2/2

https://chat.openai.com/
https://pdfcrowd.com/save-chatgpt-as-pdf/?ref=chatgpt
https://pdfcrowd.com/api/html-to-pdf-api/?ref=chatgpt
Ramanathan Ethirajan
Rectangle

Ramanathan Ethirajan
Rectangle


