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L.u[z[ Course: Amorphous Materials and Glasses
Ssiil] Code :P457

Assiut University Section: Physics

Faculty of Science Time :3 Hours

~Department of physics ) Date  :31/12/2015

First semester 2015 Final Exam (50 Marks)

Answer five of the following questions:

1) What kinds of Randomness can occur in the amorphous materials? (10 Marks)

2) Compare between the Differential Scanning Calorimetry (DSC) and Differential Thermal

Analysis (DTA). (10 Marks)

3) Use Kissinger method to determine the activation energy for the glass transition £,

graphically. (where the universal gas constant R=8.314 J/mol.K). (10Marks)
Heating rate () [K/min] TIKl
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4) Explain endothermic and exothermic effects in DSC. Discuss your answer with draw.

(10 Marks)
5) Explain Splat quenching technique. Discuss your answer with draw. (10 Marks)
6) In chalcogenide glasses three possible mechanisms of conduction may be expected and

each will dominate the DC conductivity in an appropriate range of temperature. Explain

these three mechanisms. (10 Marks)

BEST WISHES Dr/A.Z. Mahmoud
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Semiconductor physics, thin films and its
application (451p)
Date: 3 /1/2016 Time: 3hrs

Faculty of Science
Physics Department

Answer the following questions:

Question.1 as marks)‘

1. A. Explain two of the following in details:
a) The different types of exciton absorption in solids.
b) Generation and recombination processes in semiconductors.
¢) Luminescence emission spectroscopy of semiconductor materials.

1.B. For an intrinsic semiconductor with a gap, Eg = 1.43 eV, determine the
position of Fermi level at 300 K if m;, = 8 m;. Also, calculate the density of
holes and electrons at 300 K. How are these quantities altered if E, = 7 eV.

Question.2 (12 marks)

Discuss in details three only of the following (including theory, preparation and

characterization):

a. Solar cells. b. Laser diode.

c. Light emitting diode. d. The photodiode and photoconductors.
e. The different types of color centers in solids

Question.3 (12 marks)

A. Deduce an expression for Fermi level in n-type semiconductor.

B. Discuss Hall Effect and its application in semiconductor materials.

C. Calculate the position of Fermi level and the conductivity at 450 K for
gennaﬁium crystal containing 5x10%arsenic atoms/m’. Also, calculate the

conductivity if the mobility of the electron is 0.39 m* V'sec™.
Question.4 : (12 marks)

Write on the different types of the following:
a. Experimental techniques of thin films preparation.
b. Inter-band optical transitions.

With my best wishes
Prof. Dr. Mohamed A. Osman
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Assiut university o ‘" First Semester Examination Course Title: Laser physics
Facility of Science January 2016 - Course Code : 472 P .
Physics Department Date:12/1/2016 Time:3 hours

Answer five questions only (10 Marks for each)
m) a- Write a short account on:-

Probability of spontaneous emission- probability of Stimulated
emission-Pumping schemes.

b- Calculate the wavelength and frequency of laser transition from 2" Jevel to 1" level
for hydrogen atom, where Raiydberg constant =10.97x10°m™.

QZ_} a- Prove that the critical condition to generate laser beam (N,-N;)c=-In R;xR,/2cl

b- Laser cavity consists of two mirrors with reflections R;=1 and R,=0.5 .
Determine the critical condition to generate laser beam, if you know the thickness

of the active material is 7.5 pm and the transition cross-section is 8.8x10™ em’,

m} a- One of the most important properties of laser is monochromatic light, explain in

Detail this property and write the rest of this properties.
b-A Young" interference experiment is performed with monochromatic light,
the separation between the slits is d= Smm, and the screen far 3.3m from the slits
if the fifth bright fringes is observed at 6 mm from the central maximum.
What is the wavelength.
QA} a-Write the types of resonators and explain in detail the Fabry-Perot
resonator and write the necessary conditions for this resonators
b- Calculate the number of modes consists inside Fabry-Perot cavity for red color
Ar=700nm and for blue color Az=400nm , if the separation between the two mirrors

for red color is 0.35 cm and for blue color is 0.4cm.
% a- Write the types of gas laser and explain in details how to produce He-Ne laser.
b- Calculate the spectral line broadening due to Doppler broadening for CO, laser,
(m=44), with wave length A=10.6 pm at 27 c
% a- Deduce the equation of the small signal gain coefficient.

b- Determine the absorption coefficient of material with thickness 10 mm , if the

ratio between the transmit intensity and incident radiation is 50%.

With my best wishes
Dr. Mohamed EI-Osily





