
I
i

i

I

Temperuture P- 422- Time: 3h - Prof Dr. Ahmed Sedky

Answer the following questionsz

Q1(10 marks):
(a) Explain with the required diagram the behavior'of applied field against thickness of
superconductor.

(c) Calculate the T. of 205 Hg isotope when T" of 200Hg:4.16 K.

(d)Prove that the BCS energy gap atO K is given by E (0) : 3.52KsT..
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superconductors in terms
O2(10 marks): \-

@ main difference between type (I) and type (II)
of surface energy and G-L parameter.

(b) Clarifi in details how the flux creep occurs in a superconductor, andthen explain with

drawing how you can determine the activation energy of flux bundles'

(c) Write only the type of crystal structure, and T., J" (0) and H. (0) values fotY:723,

Ti 2223 and MgB2 high T. sYstems.
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by calculations that type (I) would carry a surface sheath.

(b) According to BCS theory, calculate the expected size of electron pairs in conventional

and high T. superconductors, and then compare them with the normal state.

(c) Calculate the reduced electron pair density at2frKfor a superconductor if T.: 40 K.
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O4(10 marks):
(a) Prove experimentally that you can easily determine the type of charge carrier and also
the energy gap in a superconductor.

(b) Clariff in details how you can use a superconductor in only one of its applications.

(c) If Il: 1 .Znrnand K61:0.955 for a superconductor, calculate by nm the spacing of
vortex lines when flux flow resistance was increased up to twice value of the normal state.
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I1^*:."j,:11,"1-"ntaily that you can easily determine the flux flow resiistance along aflatstrip of type II superconductor in mixed state.
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Answer the following questions:

1.. Write down the Coryputer's Mathematica order for the following:
i. Draw a circle of radius equal to 1.7.

ii. Draw a straight line with a slope equal to 1.02.

iii, Get the value of "x" in the equation: x'-4=0.
iv. Draw the two functions {*' , x'} on the same graph.

v. Draw a straight line parallel to the x-axis.

vi. Draw a circle with center at (1,2) andradius equal to 1.5.

vii. The numerical value of (x cos x)v'for x=45o.

viii. Draw a straight line tangentialto the circle in (i).

. ix. Get the value of x in the equation: Ln[x]=Cos[x]

x. Draw two circles inside each other with their center at (1, 2).

2. Write down in detait how can you evaluate the square root of the number

7 fromthe algebraic equation: x2 -7=A, by the iteration technique. Can

3. Correct the following statements and explain their meanings:

i. pLoT {-(t-x2)%,x}.
ii. Plot[ Y=0.5x+0.5]
iii. solve[x2+2=0,x]
iv. D rew l(L+x2lY',- (L-*'l''l
v. plot[(L -x2l%,0.5x+(L,251\ +

vi. Plot[{u *Cos 
Iu],Si n Iu]/u],{u,-5,5}l

vii. Expand [(x-3)3(x+t+)2]
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Answer the following question:

Question (1): (10 Mark)

Write number of each statement and put t{] or [x], then discuss your answer (if { or x ):
1- The fission process is used as a source of neutrons.

2- Symmetric IF increases with increasing energy of incident particle.

3- Fission material usually splits into same two fission fragments each time of decay.

4- Bremsstralung radiation becomes important for heavier incident charged particle and

Iighter target.

5- In seqular equilibrium, the number of parent nuclei remains unchanged.

6- IC is a competing process of y-rays.

7- Radioactivity is the artificial disintegration of nuclei.

8- Nuclei emit a -particles with higher kinetic energy Io will have longer decay constant

than nuclei emit a -particles with smaller Zr.

9- Condition for a decay to be possible is: M(,4, 4 > M(A, Z+l) + M(4r 2) .

l0- B* particles emitted from radioactive decay is monoenergetic electrons.

Answer four (4) onlv of the followine questions:

Question (2): (10 Mark)

a) Define the branching of radioactivity and derive the branching decay law and total half

life of the element. (6 points)

b) The isotope 'llrCfdecays by alpha decay and by spontaneous fission. The total half-life is

2.646 years and the half-life for alpha decay is 2.731 years. What is the number of

spontaneous lissions per second per 10-3 kg (1g I of 'z!frCf ? (4 points)



Ouestion (3):
(10 Mark)

a) Discuss the decay of radioactive erement by emission of p- particles. (6 points)

b) The element 'lir decay by emitting B with T^o*=0'608 MeV' Residual nucleus 'llxe is

teft in an excited state and emits /-rays with total energy 0.364 Mev. Draw energy level

diagram in both mass and energy scares. consider the atomic mass of 'llxe in its ground

state is 130.905058 u. (4 Points)

euestion (4): (10 Mark)

a) what is the ionizing radiation and what are the different sources of it? (5 points)

b) what is the induced fission? Discuss in details different types of it. (5 points)

ouestion (5): (10 Mark)

a) Derive an expression for decay energy for symmetric SF indicating that the fissionability

parameter should be greater than 49' (6 points)

b)aparticlesemittedfrom,}|rohaskineticenergyof5.3MeVandresidualnucleusof
,3ipr is reft in its ground state. calcurate the decay energy and kinetic energy of residual

nucleus. (4 Points). (4 Points)

ouestion (6): (10 Mark)

a) Define the stopping power and derive Bohr,s formula for the stopping power. (7 points)

b)Showtheparametersthatstoppingpowerdependson.(3points)

BEST WISHES I"rtr"ttr* Dr. Sherif Rashad MOKTITAR
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l. (a) Explain three of the following (preparation, characterizationand application) :

1. Light emitting diodes. 2. Solar cells.

3. Semiconductor laser diode. 4. photodiode and photo-detector.

(b) Discuss the different types of exciton absorption process in semiconductors.

(12 mark)

2.(") Drive an equation for the density of holes in the intrinsic semiconductors.

(b) The complex dielectric constant of cds is given by the relation:

€* =l 0.5 + i 3.6

At wavelength 7:540nm. Deduce the refractive index (n), the phase velocity (u),

the extinction absorption coefficient (u) and the reflectivity (R).

(c) The band gap of an alloy semiconductor gallium arsenide phosphide is 1.98 eV.

Calculate the wavelength of radiation that is emitted when the direct recombination

from conduction band to valence band between electrons and holes occurs.

(12 mark)

3.(a) Explain in details two of the following:

1. Photoemission and recombination process of charge carriers in semiconductors.

2. Diffirsion and drift currents. 3. Photoconductivity in semiconductors.

(b) Deduce an expression for direct absorption transition. (12 mark)

a.@) Write on the different types of experimental techniques of thin films preparation.

(b) Determine the position of Fermi level and calculate the density of holes and

electrons for an intrinsic semiconductor at 3oo oK with energy gap,Er:0.7 ev, m*o :
6 m*" and C:4.83*I02. (14 mark)
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Answer the following questions:
Ql-chose the correct answer in the following MSe: fi0 marks)

Nanoscale materials may differ from micro-scale materials in the
following aspects:-
1- Gravitational forces become (strong, weak, intermediate ) and
electromagnetic forces dominate.
2- The density of states for the bulk material is proportional to( E2, or E0's or
En)'

3- As the grain size (I)) of the solid decreases, the number of atoms located at or
near grain boundary (relative to those inside the grain)becomes proportional to (
D orl/D or D2).
4- Melting point (decreases , increases, stifl as a constant) when the particle size
reduces.
5- Quantum dots are small semiconductor particles with (size dependent, size
independent ror constant) band gap.
6- Surface atoms require( large,small) energy to move ,because they are in
contact with larger number of atoms of the substance.
7- The mechanical strength of the materials becomes much ( larger ,or less) than
that for the micro sized or bulk.
8- Randorn molecular motion becomes (more, less) Important.
9-The specific surface area (total surface area per unit mass) in the
nanoparticles is usually very high.
10- In nanoparticles, the number of atoms at the surface is (equal, larger,
negligible) compared to those in the nanoparticles interior.
Q2- (a) Given the following data for GaAs :- me = A,0G7 r10 r rlh =0.45 il10 r r =
lZ.4 , h/2n - 1.054x10-3a j.S. Calculate 1- The effective mass. 2.Exciton
Bohr radius for GaAS. (S murkil

(b) Explain the changes to the system total energy due to the nanoscale
Iength scale. ( Smarks).
Q 3- Write about onlv hn o of the follorving:
1-Electron beam lithography .
2- Sol-Gel technique as a chemical bottom-up method.
3- Physical vapor deposition by sputtering.
Q4- Explain the principle, operation modes and
tunnelingmicroscopy. *4

Q5-(a)Explain the working principle of Atomic force
the differenc between STM and AFM. ( 7 murks'y
nanotechnology, nanomaterial. ( 3 marks) ,

(10 murksl

Bestwis h esrProfd r.Alyoth m a n

limitations of scanning
(10 marks)

microscope rand mention
. (b)- Define:nanoscale,
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