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Dielectric constant 
 

 

Pre Lab Questions:  

1- Discuss what happens when a dielectric material is inserted 

between the plates of a capacitor, explaining the terms: Dielectric 

constant, polarization, electric permittivity and electric 

susceptibility, and deriving their relations with each other’s in 

solid? 

2- What is Curie-Weiss law? 

3- What are the electrical and related structural properties of BaTiO3 

on either side of the inversion temperature? 

4-  What is your goal for the experiment and how are you going to 

achieve it? 
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Solar cell 
 

 

Pre Lab Questions:  

1- A solar cell is a p-n junction diode, explain the following terms: 

a) Doping a semiconductor 

b) Donor and acceptor semiconductors 

c) Effect of doping on energy band scheme of the semiconductor 

d) Majority and minority current carriers 

e) Depletion region 

f) Diffusion current 

2- Describe the optical properties in silicon p-n junction diode and 

explain: 

a) Photo excitation 

b) Photovoltaic effect 

c) Effect of light frequency and light intensity on the number of 

carriers 

d) Majority and minority carriers in photoconductive devices 

3- How does illumination affects the behavior of the p-n junction 

under different biasing conditions (forward and reverse bias) 

4- Describe briefly the components of a solar cell? 

5- What is your goal for the experiment and how are you going to 

achieve it? 
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Characteristic curves of a solar cell 
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     Seebeck effect 
 

 

Pre Lab Questions:  

1- What is thermoelectric effect?  

2- What is the relation between Seebeck effect, Peltier effect, and 

Thomson effect? 

3- Why do different metals have different Seebeck coefficients? 

4- What is your goal for the experiment and how are you going to 

achieve it? 
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Semiconductor thermogenerator 
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X-ray Diffraction 
 

 

Pre Lab Questions:  

1- Explain Bragg’s law and drive its equation? 

2- Explain how x-rays are produced, and what voltage and current 

ranges are involved in laboratory x-ray unit? 

3- What is your goal for the experiment and how are you going to 

achieve it? 
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Properties of crystals & X-ray structural analysis 
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X-ray fluorescence (XRF) 
 

 

Pre Lab Questions:  

1- How does x-ray fluorescence happen?  

2- What does K,L,M and α, β, mean in the names of the spectral lines 

in XRF? 

3- What is your goal for the experiment and how are you going to 

achieve it? 
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X-ray fluorescence analysis 
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Electron Diffraction 
 

 

Pre Lab Questions:  

1- Explain de Broglie’s hypothesis and what is meant by de Broglie’s 

wave? 

2- Explain how the structure of crystalline solids can be studied using 

electron diffraction experiments? 

3- Why is it possible to use a crystal as a diffraction grating for electron 

waves?  

4- What is your goal for the experiment and how are you going to 

achieve it? 
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Hall Effect 
 

 

Pre Lab Questions:  

1- Explain briefly how an electromagnet works? Why do we use an 

iron core in our experiment? 

2- Explain briefly without equations what is meant by Hall Effect? 

3- Does the Hall Effect happen in both metals and semiconductors? 

Explain  

4- Explain briefly what is meant by doping a semiconductor? 

5- What is your goal for the experiment and how are you going to 

achieve it? 
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Hall effect in n-germanium with Cobra4 Mobile-Link 
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Hall effect in p-germanium with Cobra4 Mobile-Link 
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The Effect of temperature on metals and 
semiconductor resistance 

 

 

Pre Lab Questions:  

1- What are the basic new ideas that the quantum free electron model 

introduced regarding the electrical resistivity of metals? 

2- Explain the band theory of semiconductors in particular? 

3- According to this theory, what would be the effect of temperature 

on the conductivity of a semiconductor? 

4- What is your goal for the experiment and how are you going to 

achieve it? 
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Band gap of germanium 
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Electron spin resonance 
 

 

Pre Lab Questions:  

1- What is the origin of magnetism? What is the difference between 

paramagnetic, ferromagnetic and diamagnetic substances?  

2- What is Zeeman Effect? And explain what does happen when an 

external magnetic field is applied on a paramagnetic substance? 

3- Drive the equation of (Lande factor)? 

4- What is the difference between the electron spin resonance (ESR) 

and nuclear magnetic resonance (NMR)? 

5- What is your goal for the experiment and how are you going to 

achieve it? 
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Report Template for each experiment 



81 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 



82 
 

 


