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@ Biophysics



Research Fields/Topics

- Experimental

@ Plasma
@ Condensed Matter “Theoretical
@ Material science @ Plasma Physics
@ Nuclear
@ Condensed Matter Physics

@ Laser
@ Nonlinear Optics @ High Energy Physics
@ Radiation @ Cosmology

Glass
° @ Astrophysics
@ Metal
@ Solar cel @ Quantum Computing
@ Nanoscience @ Particle Physics
@ Solid state @ Nonlinear Optics

@ Biophysics
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1- Background:
@ Terminology & Concepts
@ Principles
o Laws

o Literature review: Theoretical vs Experimental
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Research Pillars

1- Background:
@ Terminology & Concepts
@ Principles
o Laws

o Literature review: Theoretical vs Experimental

2- Motivation
o Curiosity
@ Quest of knowledge
@ Solving practical problems
@ Advancing technology & innovation

o Testing & Validating experiment or observation

O )
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3- Aim & Objectives:
@ Aim: Abroad goal & General & High level
@ Objectives: Specific goals & Detailed & low level
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3- Aim & Objectives:
@ Aim: Abroad goal & General & High level
@ Objectives: Specific goals & Detailed & low level

4- Methodology
@ Experimental & Observation Data
o Data Analysis
@ Numerical Simulation

@ Analytical Modelling

5- Results:
@ Answers

@ _Interpretation
&
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@ Experiment: According to Michelson
& Morley
1- The ether doesn’t exist.
2- The speed of light is constant in all
directions.
3- The profile of light is sinusoidal.



Research Examples #1

Topic: Speed of Light

1- Background:

@ Experiment: According to Michelson
& Morley
1- The ether doesn’t exist.
2- The speed of light is constant in all
directions.
3- The profile of light is sinusoidal.

@ Theory: According to NR & GT
1- The ether does exist.
2- The speed of light is not constant
in all directions.
3- The profile of light is not sinusoidal
only.



Research Examples #1

Topic: Speed of Light

1- Background:

@ Experiment: According to Michelson
& Morley
1- The ether doesn’t exist.
2- The speed of light is constant in all
directions.
3- The profile of light is sinusoidal.

@ Theory: According to NR & GT
1- The ether does exist.
2- The speed of light is not constant
in all directions.
3- The profile of light is not sinusoidal
only.

2- Motivation

@ Clash/contradiction between theory
and experiment.



Research Examples #1

Topic: Speed of Light

1- Background:

@ Experiment: According to Michelson
& Morley
1- The ether doesn’t exist.
2- The speed of light is constant in all
directions.
3- The profile of light is sinusoidal.

@ Theory: According to NR & GT 4- Methodology:
1- The ether does exist.

2- The speed of light is not constant ® Analytical Modelling

in all directions. 5- Results:
3- The profile of light is not sinusoidal @ Lorentz (1895) vs Einstien (1905).
only.

2- Motivation

@ Clash/contradiction between theory
and experiment.

3- Aim:
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1- At T— 0, C, — 0 (Insulators), or
const. (conductor).
2- At T — oo, C, — 3Ka.
3- Cox T2,



Research Examples #2

Topic: Heat Capacity of Solids

1- Background:

@ Experiment:
1- At T— 0, C, — 0 (Insulators), or
const. (conductor).
2- At T — oo, C, — 3Ka.
3- Cox T2,

) Theory:
- C, = 3K, for all temperatures, all
materials.



Research Examples #2

Topic: Heat Capacity of Solids

1- Background:

@ Experiment:
1- At T— 0, C, — 0 (Insulators), or
const. (conductor).
2- At T — oo, C, — 3Ka.
3- Cox T2,

Theory:
- C, = 3K, for all temperatures, all
materials.

2- Motivation

@ Clash/contradiction between theory
and experiment.



Research Examples #2

Topic: Heat Capacity of Solids

1- Background:

@ Experiment:
1- At T— 0, C, — 0 (Insulators), or
const. (conductor).
2- At T — oo, C, — 3Ka.

3- C, x T°.
4- Methodology:
) Theory: Analvtical Modelli
- C, = 3K, for all temperatures, all @ Analytical Modelling
materials. 5- Results:
@ Ei i .
5 Motivation Einstein (1907) vs Debye (1912)

@ Clash/contradiction between theory
and experiment.

3- Aim:

@ Resolve the contradiction.
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1- Background:
@ Experiment:
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Research Examples #2

Topic: BlackBody Radiation

1- Background:

@ Experiment:
1- At T— 0, C, — 0 (Insulators), or
const. (conductor).

2- At T — oo, C, — 3Kp.
4- Methodology:

3- C x T°.
 Theory: @ Analytical Modelling
- No theory 5- Results:
N @ Jeans-Rayleigh (1890) vs Planck
2- Motivation (1900).

@ Clash/contradiction between theory
and experiment.

3- Aim:

@ Resolve the contradiction.



Research Pillars

1- Background

2- Motivation

3- Aim

4

Methodology

5- Results
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Questions and Discussion

Thank You!

Questions are Welcome.
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