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Scilab numbering policy used in this document and the relation to the
above book.

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

AP Appendix to Example(Scilab Code that is an Appednix to a particular
Example of the above book)

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 1

De Broglie Matter Waves

Scilab code Exa 1.1 Calculation of de Broglie wavelength of Earth

1 clc

2 // g i v e n tha t
3 M = 6e24 // Mass o f e a r t h i n Kg
4 v = 3e4 // O r b i t a l v e l o c i t y o f e a r t h i n m/ s
5 h = 6.625e-34 // Plank c o n s t a n t
6
7 printf(” Example 1 . 1 ”)
8 lambda = h/(M*v) // c a l c u l a t i o n o f de B r o g l i e

wave l ength
9

10 printf(”\n de B r o g l i e wave l ength o f e a r t h i s %e m. \ n
\n\n”,lambda)

Scilab code Exa 1.2 Calculation of de Broglie wavelength of a body

1 clc

2 // g i v e n tha t
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3 M = 1 // Mass o f o b j e c t i n Kg
4 v = 10 // v e l o c i t y o f o b j e c t i n m/ s
5 h = 6.625e-34 // Plank c o n s t a n t
6
7 printf(” Example 1 . 2 ”)
8 lambda = h/(M*v) // c a l c u l a t i o n o f de B r o g l i e

wave l ength
9

10 printf(”\n de B r o g l i e wave l ength o f body i s %e m. \ n\
n\n”,lambda)

Scilab code Exa 1.3 Calculation of de Broglie wavelength of electron

1 clc

2 // Given tha t
3 m = 1e-30 // Mass o f any o b j e c t i n Kg
4 v = 1e5 // v e l o c i t y o f o b j e c t i n m/ s
5 h = 6.625e-34 // Plank c o n s t a n t
6
7 printf(” Example 1 . 3 ”)
8 lambda = h/(m*v) // c a l c u l a t i o n o f de B r o g l i e

wave l ength
9

10 printf(”\n de B r o g l i e wave l ength o f body i s %e m. \ n\
n\n”,lambda)

Scilab code Exa 1.4 Calculation of velocity momentum and wavelength of
electron
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1 clc

2 // Given tha t
3 KE = 4.55e-25 // K i n e t i c ene rgy o f an e l e c t r o n i n

J o u l e
4 m = 9.1e-31 // Mass o f any o b j e c t i n Kg
5 h = 6.62e-34 // Plank c o n s t a n t
6 printf(” Example 1 . 4 ”)
7 v = sqrt (2*KE/m) // C a l c u l a t i o n o f v e l o c i t y o f

moving e l e c t r o n
8 p = m*v // C a l c u l a t i o n o f momentum o f moving e l e c t r o n
9 lambda = h/p // c a l c u l a t i o n o f de B r o g l i e wave l ength

10 printf(”\n v e l o c i t y o f e l e c t r o n i s %e m/ s . ”,v)
11 printf(”\n momentum o f e l e c t r o n i s %e Kgm/ s . ”,p)
12 printf(”\n de B r o g l i e wave l ength o f e l e c t r o n i s %e m

. \ n\n\n”,lambda)

Scilab code Exa 1.5 Calculation of de Broglie wavelength of proton

1
2 clc

3 // Given tha t
4 c = 3e8 // speed o f l i g h t i n m/ s
5 v = c/20 // Speed o f proton i n m/ s
6 m = 1.67e-27 // Mass o f proton i n Kg
7 h = 6.625e-34 // Plank c o n s t a n t
8 printf(” Example 1 . 5 ”)
9 lambda = h/(m*v) // c a l c u l a t i o n o f de B r o g l i e

wave l ength
10 printf(”\n de B r o g l i e wave l ength o f pro ton i s %e m. \

n\n\n”,lambda)
11 // Answer i n book i s 6 . 6 4 5 e−14m which i s a

c a l c u l a t i o n mi s take
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Scilab code Exa 1.6 Calculation of de Broglie wavelength of neutron

1 clc

2 // Given tha t
3 e = 12.8 // Energy o f neut ron i n MeV
4 c = 3e8 // speed o f l i g h t i n m/ s
5 m = 1.675e-27 // Mass o f neut ron i n Kg
6 h = 6.62e-34 // Plank c o n s t a n t
7 printf(” Example 1 . 6 ”)
8 rest_e = m*c^2/(1e6*1.6e-19) // r e s t mass ene rgy o f

neut ron i n MeV
9 if e/rest_e < 0.015 then

10 E = e;

11 else E = rest_e +e;

12 end

13 lambda = h/(sqrt (2*m*e*1e6*1.6e-19)) // c a l c u l a t i o n
o f de B r o g l i e wave l ength

14
15 printf(”\n de B r o g l i e wave l ength o f neut ron i s %e

angstrom . \ n\n\n”, lambda *1e10)

16 // Answer i n book i s 8 . 0 4 e−5 angstrom which i s
m i s p r i n t e d

Scilab code Exa 1.7 Calculation of de Broglie wavelength of electron

1 clc

2 // Given tha t
3 e = 1.632e-19 // cha rge on e l e c t r o n i n coulomb
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4 V = 50 // Appl i ed v o l t a g e i n v o l t s
5 m = 9.1e-31 // Mass o f e l e c t r o n i n Kg
6 h = 6.62e-34 // Plank c o n s t a n t
7 printf(” Example 1 . 7 ”)
8
9 lambda = h/(sqrt (2*e*V*m)) // c a l c u l a t i o n o f de

B r o g l i e wave l ength
10 printf(”\n de B r o g l i e wave l ength o f neut ron i s %f

angstrom . \ n\n\n”, lambda *1e10)

11 // Answer i n book i s 1 . 7 3 5 angstrom which i s
m i s p r i n t e d

Scilab code Exa 1.9 Calculation of de Broglie wavelength of electron

1 clc

2 // Given tha t
3 e = 1.6e-19 // cha rge on e l e c t r o n i n coulomb
4 V = 54 // Appl i ed v o l t a g e i n v o l t s
5 m = 9.1e-31 // Mass o f e l e c t r o n i n Kg
6 h = 6.63e-34 // Plank c o n s t a n t
7 printf(” Example 1 . 9 ”)
8
9 lambda = h/(sqrt (2*e*V*m)) // c a l c u l a t i o n o f de

B r o g l i e wave l ength
10 printf(”\n de B r o g l i e wave l ength o f neut ron i s %f

angstrom . \ n\n\n”, lambda *1e10)

Scilab code Exa 1.10 Calculation of de Broglie wavelength of electron
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1 clc

2 // Given tha t
3 E = 10 // Energy o f e l e c t r o n i n KeV
4 m_e = 9.1e-31 // Mass o f e l e c t r o n i n Kg
5 h = 6.63e-34 // Plank c o n s t a n t
6 printf(” Example 1 . 1 0 ”)
7 v = sqrt (2*E*1.6e-16/ m_e) // C a l c u l a t i o n o f v e l o c i t y

o f moving e l e c t r o n
8 p = m_e*v // C a l c u l a t i o n o f momentum o f moving

e l e c t r o n
9 lambda = h/p // c a l c u l a t i o n o f de B r o g l i e wave l ength

10 printf(”\n v e l o c i t y o f e l e c t r o n i s %0 . 2 e m/ s . ”,v)
11 printf(”\n momentum o f e l e c t r o n i s %. 3 e Kgm/ s . ”,p)
12 printf(”\n de B r o g l i e wave l ength o f e l e c t r o n i s %. 2 f

angstrom . \ n\n\n”, lambda *1e10)

13 // Answers i n book a r e v = 5 . 9 3 e6 m/ s , p = 5 . 3 9 7 e
−24 kgm/ s , lambda = 1 . 2 3 angstrom

14 // Which i s due to wrong c a l c u l a t i o n

Scilab code Exa 1.11 Calculation of velocity and kinetic energy of neutron

1
2 clc

3 // Given tha t
4 lambda = 1 // de B r o g l i e wave l ength o f neut ron i n

angstrom
5 m = 1.67e-27 // Mass o f e l e c t r o n i n Kg
6 h = 6.62e-34 // Plank c o n s t a n t
7 printf(” Example 1 . 1 1 ”)
8
9 v = h/(m*lambda *1e-10) // C a l c u l a t i o n o f v e l o c i t y o f

moving neut ron
10 E = 1/2*m*v^2 // C a l c u l a t i o n o f k i n e t i c ene rgy o f
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moving neut ron
11 printf(”\n v e l o c i t y o f neut ron i s %e m/ s . ”,v)
12 printf(”\n K i n e t i c ene rgy o f neut ron i s %f eV . \ n\n\n

”,E/1.6e-19)

Scilab code Exa 1.12 Calculation of de Broglie wavelength of electron

1
2
3 clc

4 // Given tha t
5 E = 2 // Energy o f a c c e l e r a t e d e l e c t r o n i n KeV
6 m = 9.1e-31 // Mass o f e l e c t r o n i n Kg
7 h = 6.62e-34 // Plank c o n s t a n t
8 printf(” Example 1 . 1 2 ”)
9 lambda = h/sqrt (2*m*E*1e3*1.6e-19) // C a l c u l a t i o n o f

v e l o c i t y o f moving e l e c t r o n
10 printf(”\n Wavelength o f e l e c t r o n i s %e m. \ n\n\n”,

lambda)

11 // Answer i n book i s 2 . 7 4 e−12m

Scilab code Exa 1.13 Calculation of de Broglie wavelength of proton

1
2
3 clc

4 // Given tha t
5 v = 2e8 // speed o f moving proton i n m/ s
6 c = 3e8 // speed o f l i g h t i n m/ s
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7 m = 1.67e-27 // Mass o f proton i n Kg
8 h = 6.62e-34 // Plank c o n s t a n t
9 printf(” Example 1 . 1 3 ”)

10 lambda = h/(m*v/sqrt(1-(v/c)^2)) // C a l c u l a t i o n o f
v e l o c i t y o f moving e l e c t r o n

11 printf(”\n Wavelength o f e l e c t r o n i s %e angstrom . \ n\
n\n”, lambda *1e10)

Scilab code Exa 1.14 Comparison of momentum total energy and ratio of
kinetic energy of electron and proton having same wavelength

1 clc

2 // g i v e n tha t
3 lambda = 1// wave l ength i n m/ s
4 m_e = 9.1e-31 // Mass o f e l e c t r o n i n Kg
5 m_p = 1.67e-27 // Mass o f proton i n kg
6 c = 3e8 // speed o f l i g h t i n m/ s
7 h = 6.63e-34 // Plank c o n s t a n t
8 printf(” Example 1 . 1 4 ”)
9 p_p = h/( lambda *1e-10) // Momentum o f photon

10 p_e = h/( lambda *1e-10) // Momentum o f e l e c t r o n
11 E_e = p_e ^2/(2* m_e) +m_e*c^2 // Tota l ene rgy o f

e l e c t r o n
12 E_p = h*c/( lambda *1e-10) // Tota l ene rgy o f photon
13 K_e = p_e ^2/(2* m_e) // K i n e t i c ene rgy o f e l e c t r o n
14 K_p = h*c/( lambda *1e-10) // K i n e t i c ene rgy o f photon
15 r_K = K_e/K_p // Rat io o f k i n e t i c e n e r g i e s
16 printf(”\n Momentum o f photon i s %e Kgm/ s w h i l e

Momentum o f e l e c t r o n i s %e Kgm/ s \n which a r e
e q u a l . ”,p_p ,p_e)

17 printf(”\n Tota l Energy o f photon i s %f KeV w h i l e
Tota l Energy o f e l e c t r o n i s %f MeV ”,E_p /(1.6e
-19*1e3),E_e /(1.6e-19*1 e6))
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18 printf(”\n Rat io o f k i n e t i c e n e r g i e s i s %e \n\n\n”,
r_K)

Scilab code Exa 1.15 Calculation of de Broglie wavelength of neutron

1
2 clc

3 // Given tha t
4 e = 25 // Energy o f neut ron i n eV
5 c = 3e8 // speed o f l i g h t i n m/ s
6 m = 1.67e-27 // Mass o f neut ron i n Kg
7 h = 6.62e-34 // Plank c o n s t a n t
8 printf(” Example 1 . 1 5 ”)
9 rest_e = m*c^2/(1e6*1.6e-19) // r e s t mass ene rgy o f

neut ron i n MeV
10 if e/rest_e < 0.015 then

11 E = e;

12 else E = rest_e +e;

13 end

14 lambda = h/(sqrt (2*m*e*1.6e-19)) // c a l c u l a t i o n o f
de B r o g l i e wave l ength

15 printf(”\n de B r o g l i e wave l ength o f neut ron i s %f
angstrom . \ n\n\n”, lambda *1e10)

16 // Answer i n book i s 8 . 0 4 e−5 angstrom

Scilab code Exa 1.16 Calculation of de Broglie wavelength of alpha par-
ticle

1 clc
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2 // Given tha t
3 e = 2*1.6e-19 // cha rge on a lpha p a r t i c l e i n coulomb
4 V = 200 // Appl i ed v o l t a g e i n v o l t s
5 m = 4*1.67e-27 // Mass o f a lpha p a r t i c l e i n Kg
6 h = 6.63e-34 // Plank c o n s t a n t
7 printf(” Example 1 . 1 6 ”)
8
9 lambda = h/(sqrt (2*e*V*m)) // c a l c u l a t i o n o f de

B r o g l i e wave l ength
10 printf(”\n de B r o g l i e wave l ength o f neut ron i s %f

angstrom . \ n\n\n”, lambda *1e10)

11 // w h i l e answer i n book i s 0 . 0 0 7 1 5 angstrom

Scilab code Exa 1.17 Calculation of de Broglie wavelength of a body and
electron

1 clc

2 // Given tha t
3 M = 20 // Mass o f b a l l i n Kg
4 V = 5 // v e l o c i t y o f o f b a l l i n m/ s
5 m = 9.1e-31 // Mass o f e l e c t r o n i n Kg
6 v = 1e6 // v e l o c i t y o f o f e l e c t r o n i n m/ s
7 h = 6.62e-34 // Plank c o n s t a n t
8
9 printf(” Example 1 . 1 7 ”)

10 lambda_b = h/(M*V) // c a l c u l a t i o n o f de B r o g l i e
wave l ength f o r b a l l

11 lambda_e = h/(m*v) // c a l c u l a t i o n o f de B r o g l i e
wave l ength e l e c t r o n

12 printf(”\n de B r o g l i e wave l ength o f b a l l i s %e
angstrom . ”,lambda_b *1e10)

13 printf(”\n de B r o g l i e wave l ength o f e l e c t r o n i s %f
angstrom . \ n\n\n”,lambda_e *1e10)
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14 // answer i n book i s 6 . 6 2 e−22 angstrom f o r b a l l

Scilab code Exa 1.18 Calculation of de Broglie wavelength of neutron

1
2 clc

3 // Given tha t
4 E = 1 // Energy o f neut ron i n eV
5 m = 1.67e-27 // Mass o f neut ron i n Kg
6 h = 6.62e-34 // Plank c o n s t a n t
7 printf(” Example 1 . 1 8 ”)
8 lambda = h/sqrt (2*m*E*1.6e-19) // C a l c u l a t i o n o f

v e l o c i t y o f moving e l e c t r o n
9 printf(”\n Wavelength o f e l e c t r o n i s %f angstrom . \ n\

n\n”,lambda *1e10)
10 // Answer i n book i s 6 . 6 2 e−22 angstrom

Scilab code Exa 1.19 Calculation of applied voltage

1
2 clc

3 // Given tha t
4 lambda = 0.5 // wave l ength o f e l e c t r o n i n angstrom
5 m = 9.1e-31 // Mass o f e l e c t r o n i n Kg
6 h = 6.62e-34 // Plank c o n s t a n t
7 q = 1.6e-19 // cha rge on e l e c t r o n i n coulomb
8 printf(” Example 1 . 1 9 ”)
9 V = h^2/(2*m*q*( lambda *1e-10) ^2) // C a l c u l a t i o n o f

v e l o c i t y o f moving e l e c t r o n
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10 printf(”\n Appl i ed v o l t a g e on e l e c t r o n i s %f V. \ n\n\
n”,V)

11 // Answer i n book i s 6 0 1 . 6 Vol t

Scilab code Exa 1.21 Calculation of de Broglie wavelength of neutron at
37 degree Celsius

1 clc

2 // Given tha t
3 k = 8.6e-5 // Boltzmann c o n s t a n t
4 t = 37 // Temperature i n d e g r e e C e l s i u s
5 h = 6.62e-34 // Plank c o n s t a n t
6 m = 1.67e-27 // Mass o f neut ron
7 printf(” Example 1 . 2 1 ”)
8 lambda = h/sqrt (3*m*(k*1.6e-19)*(t+273))//

C a l c u l a t i o n o f wave l ength
9 printf(”\n Wavelength o f neut ron at %d d e g r e e

C e l s i u s i s %f angstrom . \ n\n\n”,t,lambda *1e10)

Scilab code Exa 1.22 Calculation of de Broglie wavelength of Helium at
27 degree Celsius

1 clc

2 // Given tha t
3 k = 8.6e-5 // Boltzmann c o n s t a n t
4 t = 27 // Temperature i n d e g r e e C e l s i u s
5 h = 6.62e-34 // Plank c o n s t a n t
6 m = 6.7e-27 // Mass o f he l ium atom
7 printf(” Example 1 . 2 2 ”)
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8 lambda = h/sqrt (3*m*(k*1.6e-19)*(t+273))//
C a l c u l a t i o n o f wave l ength

9 printf(”\n Wavelength o f he l ium at %d d e g r e e C e l s i u s
i s %f angstrom . \ n\n\n”,t,lambda *1e10)

Scilab code Exa 1.23 Calculation of inter atomic spacing for crystal

1 clc

2 // Given tha t
3 E = 200 // ene rgy o f e l e c t r o n s i n eV
4 x = 20 // d i s t a n c e o f s c r e e n i n cm
5 D = 2 // d iamete r o f r i n g i n cm
6 h = 6.62e-34 // Plank c o n s t a n t
7 m = 9.1e-31 // Mass o f e l e c t r o n i n kg
8 printf(” Example 1 . 2 3 ”)
9 lambda = h/sqrt (2*m*E*1.6e-19) // C a l c u l a t i o n o f

wave l ength
10 theta = atan(D/(2*x))

11 d = lambda /(2* sin(theta))// c a l c u l a t i o n o f
i n t e r a t o m i c s p a c i n g o f c r y s t a l

12 printf(”\n I n t e r a t o m i c s p a c i n g o f c r y s t a l i s %f
angstrom . \ n\n\n”,d*1e10)

Scilab code Exa 1.24 Calculation of velocity of electron in Bohr orbit

1
2 clc

3 // Given tha t
4 r = 0.5 // Bohr r a d i u s o f hydrogen i n angstrom
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5 m = 9.1e-31 // Mass o f neut ron i n Kg
6 h = 6.6e-34 // Plank c o n s t a n t
7 printf(” Example 1 . 2 4 ”)
8 v = h/(2* %pi*r*1e-10*m) // v e l o c i t y o f e l e c t r o n i n

ground s t a t e
9 printf(”\n V e l o c i t y o f e l e c t r o n i n ground s t a t e i s

%e m/ s . \ n\n\n”,v)
10 // Answer i n book i s 2 . 3 1 e6 m/ s

Scilab code Exa 1.25 Calculation of velocity of electron so that de Broglie
wavelength is equal to wavelength of yellow line sodium

1
2 clc

3 // Given tha t
4 lambda = 5890 // wave l ength o f y e l l o w r a d i a t i o n i n

angstrom
5 m = 9.1e-31 // Mass o f neut ron i n Kg
6 h = 6.63e-34 // Plank c o n s t a n t
7 printf(” Example 1 . 2 5 ”)
8 v = h/( lambda *1e-10*m) // v e l o c i t y o f e l e c t r o n i n

ground s t a t e
9 printf(”\n V e l o c i t y o f e l e c t r o n i n ground s t a t e i s

%e m/ s . \ n\n\n”,v)
10 // Answer i n book i s 1 . 2 4 e3 m/ s

Scilab code Exa 1.26 Calculation of velocity and kinetic energy of neutron

1
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2 clc

3 // Given tha t
4 lambda = 2 // wave l ength o f neut ron i n angstrom
5 m = 1.67e-27 // Mass o f neut ron i n Kg
6 h = 6.63e-34 // Plank c o n s t a n t
7 printf(” Example 1 . 2 6 ”)
8 v = h/( lambda *1e-10*m) // v e l o c i t y o f neut ron
9 k = 0.5*m*v^2 // K i n e t i c ene rgy o f neut ron

10 printf(”\n V e l o c i t y o f neut ron i s %e m/ s . ”,v)
11 printf(”\n K i n e t i c ene rgy o f neut ron i s %f eV . \ n\n\n

”,k/1.6e-19)
12 // Answer i n book i s 0 . 0 2 1 eV

Scilab code Exa 1.29 Calculation of angle for first order diffraction

1 clc

2 // g i v e n tha t
3 v1 = 50 // P r e v i o u s a p p l i e d v o l t a g e
4 v2 = 65 // f i n a l a p p l i e d v o l t a g e
5 k = 12.28

6 d = 0.91 // Spac ing i n a c r y s t a l i n angstrom
7 printf(” Example 1 . 2 9 ”)
8
9 lambda = k/sqrt(v1)

10 theta= asin(lambda /(2*d))// Angel f o r i n i t i a l
a p p l i e d v o l t a g e

11 lambda1 = k/sqrt(v2)// wave l ength f o r f i n a l a p p l i e d
v o l t a g e

12 theta1 = asin(lambda1 /(2*d))// Angel f o r f i n a l
a p p l i e d v o l t a g e

13 printf(”\n For f i r s t o rder , s i n ( t h e t a ) i s %f \n For
second o r d e r s i n ( t h e t a ) must be %f \n which i s
not p o s s i b l e f o r any v a l u e o f a n g l e . \n So no
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maxima occu r f o r h i g h e r o r d e r s \n\n\n”,sin(theta)
,2*sin(theta))

14 printf(”\n Angle o f d i f f r a c t i o n f o r f i r s t o r d e r o f
beam \n i s %f d e g r e e at %d V o l t s \n\n\n”,theta1
*180/%pi ,v2)

15 // Answer i n book i s 5 7 . 1 4 d e g r e e

Scilab code Exa 1.30 Calculation of group velocity and phase velocity of
wave

1 clc

2 // Given tha t
3 lambda = 680 // Wavelength i n m
4 g = 9.8 // A c c e l e r a t i o n due to g r a v i t y
5 printf(” Example 1 . 3 0 ”)
6 v_g = 1/2* sqrt(g*lambda /(2* %pi)) // C a l c u l a t i o n o f

group v e l o c i t y
7 printf(”\n Group v e l o c i t y o f s e a w a t e r waves i s %f m/

s . \ n\n\n”,v_g)
8 // Answer i n book i s 1 6 . 2 9 m/ s

Scilab code Exa 1.32 Calculation of group velocity and phase velocity of
wave

1 clc

2 // Given tha t
3 lambda = 2e-13 // de B r o g l i e wave l ength o f an

e l e c t r o n i n m
4 c = 3e8 // Speed o f l i g h t i n m/ s
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5 m = 9.1e-31 // Mass o f e l e c t r o n i n Kg
6 h = 6.63e-34 // Plank c o n s t a n t
7 printf(” Example 1 . 3 2 ”)
8 E = h*c/( lambda *1.6e-19)

9 E_rest = m*c^2/(1.6e-19) // C a l c u l a t i o n o f r e s t mass
ene rgy

10 E_total = sqrt(E^2+ E_rest ^2) // Tota l ene rgy i n eV
11 v_g = c*sqrt(1-( E_rest/E_total)^2) // Group v e l o c i t y
12 v_p = c^2/ v_g // Phase v e l o c i t y
13 printf(”\n Group v e l o c i t y o f de B r o g l i e waves i s %fc

and\n phase v e l o c i t y i s %fc . \ n\n\n”,v_g/c,v_p/
c)

Scilab code Exa 1.33 Calculation of kinetic energy group velocity and
phase velocity of wave

1
2 clc

3 // Given tha t
4 lambda = 2e-12 // de B r o g l i e wave l ength o f an

e l e c t r o n i n m
5 c = 3e8 // Speed o f l i g h t i n m/ s
6 m = 9.1e-31 // Mass o f e l e c t r o n i n Kg
7 h = 6.63e-34 // Plank c o n s t a n t
8 printf(” Example 1 . 3 3 ”)
9 E = h*c/( lambda *1.6e-19) // Energy due to momentum

10 E_rest = m*c^2/(1.6e-19) // C a l c u l a t i o n o f r e s t mass
ene rgy

11 E_total = sqrt(E^2+ E_rest ^2) // Tota l ene rgy i n eV
12 KE = E_total - E_rest // K i n e t i c ene rgy
13 v_g = c*sqrt(1-( E_rest/E_total)^2) // Group v e l o c i t y
14 v_p = c^2/ v_g // Phase v e l o c i t y
15
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16 printf(”\n K i n e t i c ene rgy o f e l e c t r o n i s %f KeV . ”,KE
/1000)

17 printf(”\n Group v e l o c i t y o f de B r o g l i e waves i s %fc
m/ s and\n phase v e l o c i t y i s %fc m/ s . \ n\n\n”,v_g/
c,v_p/c)

18 // Answer i n book i s v g = 0 . 6 0 3 5 c & v p = 1 . 6 5 7 c
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Chapter 2

Uncertainty Principle and
Schrodinger wave Equation

Scilab code Exa 2.1 Calculation of uncertainty in momentum of electron

1 clc

2 // g i v e n tha t
3 del_x = 0.2 // U n c e r t a i n t y i n p o s i t i o n i n angstrom
4 h = 6.63e-34 // Plank c o n s t a n t
5
6 printf(” Example 2 . 1 ”)
7 h_bar = h / (2*%pi) // c o n s t a n t
8 del_p = h_bar /(2* del_x*1e-10) // C a l c u l a t i o n o f

u n c e r t a i n t y i n momentum
9 printf(”\n U n c e r t a i n t y i n momentum o f p a r t i c l e i s %e

kgm/ s e c \n\n\n”,del_p)

Scilab code Exa 2.2 Calculation of minimum uncertainty in momentum
of electron
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1
2 clc

3 // g i v e n tha t
4 del_x = 4e-10 // U n c e r t a i n t y i n p o s i t i o n i n m
5 h = 6.63e-34 // Plank c o n s t a n t
6
7 printf(” Example 2 . 2 ”)
8 h_bar = h / (2*%pi) // c o n s t a n t
9 del_p = h_bar /(2* del_x) // C a l c u l a t i o n o f

u n c e r t a i n t y i n momentum
10 printf(”\n U n c e r t a i n t y i n momentum o f p a r t i c l e i s %e

kgm/ s e c . \ n\n\n”,del_p)
11 // Answer i n book i s g i v e n as 1 . 3 2 e−23 kgm/ s e c

Scilab code Exa 2.3 Calculation of minimum uncertainty in position of
electron

1 clc

2
3 // g i v e n tha t
4 v = 3e7 // V e l o c i t y o f moving e l e c t r o n i n m/ s
5 m = 9.1e-31 // mass o f e l e c t r o n i n kg
6 h = 6.63e-34 // Plank c o n s t a n t
7 c = 3e8 // speed o f l i g h t i n m/ s
8 printf(” Example 2 . 3 ”)
9 h_bar = h / (2*%pi) // c o n s t a n t

10 del_p = m*v/(sqrt(1-(v/c)^2)) // c a l c u l a t i o n o f
u n c e r t a i n t y i n momentum

11 del_x = h_bar /(2* del_p) // C a l c u l a t i o n o f
u n c e r t a i n t y i n p o s i t i o n

12 printf(”\n U n c e r t a i n t y i n p o s i t i o n o f p a r t i c l e i s %f
angstrom . \ n\n\n”,del_x*1e10)

13 // Answer i n book i s 0 . 0 1 9 4 angstrom which i s due to
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u s i n g approx imate v a l u e s at i n t e r m e d i a t e s t e p s

Scilab code Exa 2.5 Calculation of minimum uncertainty in position of
electron

1 clc

2 // g i v e n tha t
3 v = 1.05e4 // V e l o c i t y o f moving e l e c t r o n i n m/ s
4 v_error = 0.02 // Pe r c en tage e r r o r i n measurement o f

v e l o c i t y
5
6 m = 9e-31 // mass o f e l e c t r o n i n kg
7 h = 6.63e-34 // Plank c o n s t a n t
8 printf(” Example 2 . 5 ”)
9 h_bar = h / (2*%pi) // c o n s t a n t

10 p = m*v

11 del_p = v_error*p/100 // c a l c u l a t i o n o f u n c e r t a i n t y
i n momentum

12 del_x = h_bar/del_p

13 printf(”\n U n c e r t a i n t y i n p o s i t i o n o f p a r t i c l e i s %e
m. \ n\n\n”,del_x)

14 // Answer i n book i s g i v e n as 5 . 5 8 e−3 m

Scilab code Exa 2.6 Calculation of minimum uncertainty in position of
electron

1 clc

2 // g i v e n tha t
3 v = 600 // V e l o c i t y o f moving e l e c t r o n i n m/ s
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4 v_error = 0.005 // Pe r c en tage e r r o r i n measurement o f
v e l o c i t y

5 m = 9.1e-31 // mass o f e l e c t r o n i n kg
6 h = 6.63e-34 // Plank c o n s t a n t
7 printf(” Example 2 . 6 ”)
8 h_bar = h / (2*%pi) // c o n s t a n t
9 p = m*v

10 del_p = v_error*p/100 // c a l c u l a t i o n o f u n c e r t a i n t y
i n momentum

11 del_x = h_bar /( del_p) // C a l c u l a t i o n o f u n c e r t a i n t y
i n p o s i t i o n

12 printf(”\n U n c e r t a i n t y i n p o s i t i o n o f p a r t i c l e i s %e
m. \ n\n\n”,del_x)

13 // Answer i n book i s 0 . 3 9 e−2 m

Scilab code Exa 2.7 Comparison of uncertainty in velocities of electron
and proton for common length

1 clc

2 // g i v e n tha t
3 del_x = 1 // l e t u n c e r t a i n t y i n p o s i t i o n i s u n i t y
4 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
5 m_p = 1.67e-27 // mass o f proton i n kg
6 h = 6.63e-34 // Plank c o n s t a n t
7 printf(” Example 2 . 7 ”)
8 h_bar = h / (2*%pi) // c o n s t a n t
9 del_v_ratio = m_p/m_e // c a l c u l a t i o n i n

u n c e r t a i n t i e s i n the v e l o c i t y o f e l e c t r o n and
proton

10 printf(”\n Rat io o f u n c e r t a i n t i e s i n the v e l o c i t y o f
e l e c t r o n to proton i s %d. \ n\n\n”,del_v_ratio)
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Scilab code Exa 2.8 Calculation of kinetic energy of H atom needed for
confinement

1 clc

2 // g i v e n tha t
3 r = 0.5 // r a d i u s o f hydrogen atom i n angstrom
4 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
5 h = 6.63e-34 // Plank c o n s t a n t
6 printf(” Example 2 . 8 ”)
7 h_bar = h / (2*%pi) // c o n s t a n t
8 del_x = 2*r // c a l c u l a t i o n o f u n c e r t a i n t y i n

p o s i t i o n
9 del_p = h_bar /(2* del_x*1e-10) // c a l c u l a t i o n o f

u n c e r t a i n t y i n momentum
10 p = del_p

11 E = p^2/(2* m_e *1.6e-19) // C a l c u l a t i o n o f ene rgy i n
eV

12 printf(”\n K i n e t i c ene rgy needed by an e l e c t r o n to
be \n c o n f i n e d i n e l e c t r o n i s %f eV . \ n\n\n”,ceil(
E*100) /100)

Scilab code Exa 2.9 Calculation of uncertainty in position of electron

1 clc

2 // g i v e n tha t
3 v = 5e3 // V e l o c i t y o f moving e l e c t r o n i n m/ s
4 v_error = 0.003 // Pe r c en tage e r r o r i n measurement o f

v e l o c i t y
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5
6 m = 9.1e-31 // mass o f e l e c t r o n i n kg
7 h = 6.63e-34 // Plank c o n s t a n t
8 printf(” Example 2 . 9 ”)
9 h_bar = h / (2*%pi) // c o n s t a n t

10 p = m*v

11 del_p = v_error*p/100 // c a l c u l a t i o n o f u n c e r t a i n t y
i n momentum

12 del_x = h_bar /(2* del_p) // C a l c u l a t i o n o f
u n c e r t a i n t y i n p o s i t i o n

13 printf(”\n U n c e r t a i n t y i n p o s i t i o n o f p a r t i c l e i s %e
m. \ n\n\n”,del_x)

Scilab code Exa 2.10 Calculation of minimum energy with which an elec-
tron can exist in atom

1 clc

2
3 // g i v e n tha t
4 r = 0.53 // r a d i u s o f hydrogen atom i n angstrom
5 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
6 h = 6.63e-34 // Plank c o n s t a n t
7 printf(” Example 2 . 1 0 ”)
8 h_bar = h / (2*%pi) // c o n s t a n t
9 del_x = 2*r // c a l c u l a t i o n o f u n c e r t a i n t y i n

p o s i t i o n
10 del_p = h_bar /(2* del_x*1e-10) // c a l c u l a t i o n o f

u n c e r t a i n t y i n momentum
11 p = del_p

12 E = p^2/(2* m_e *1.6e-19) // C a l c u l a t i o n o f ene rgy i n
eV

13 printf(”\n K i n e t i c ene rgy needed by an e l e c t r o n to
be \n c o n f i n e d i n e l e c t r o n i s %f eV . \ n\n\n”,E)
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14 // When problem i s s o l v e d by d e l x ∗ d e l p = h bar ,
then minimum v a l u e o f k i n e t i c ene rgy w i l l become
1 3 . 6 eV

Scilab code Exa 2.11 Calculation of minimum uncertainty in energy of
sate in Hydrogen atom

1 clc

2
3 // g i v e n tha t
4 del_t = 2.5e-14 // l i f e t i m e i n e x i t e d s t a t e i n micro

s e c
5 h = 6.63e-34 // Plank c o n s t a n t
6 printf(” Example 2 . 1 1 ”)
7 h_bar = h / (2*%pi) // c o n s t a n t
8 del_E = h_bar /(1.6e-19* del_t*1e-6) // c a l c u l a t i o n o f

u n c e r t a i n t y i n momentum
9 printf(”\n Minimum e r r o r i n measurement o f ene rgy o f

t h i s s t a t e i s %e eV . \ n\n\n”,del_E)

Scilab code Exa 2.12 Calculation of percentage uncertainty in momentum
of electron

1 clc

2
3 // g i v e n tha t
4 E_eV = 0.5 // k i n e t i c ene rgy o f e l e c t r o n i n KeV
5 del_x = 0.4 // U n c e r t a i n t y i n p o s i t i o n i n nm
6 h = 6.63e-34 // Plank c o n s t a n t
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7 m = 9.1e-31 // mass o f e l e c t r o n i n kg
8 printf(” Example 2 . 1 2 ”)
9 h_bar = h / (2*%pi) // c o n s t a n t

10 E_J = E_eV*1e3*1.6e-19

11 p = sqrt (2*m*E_J) // C a l c u l a t i o n o f momentum i n kgm/
s

12 del_p = h_bar /(2* del_x*1e-9) // C a l c u l a t i o n o f
u n c e r t a i n t y i n momentum

13 per_error = del_p *100 / p // c a l c u l a t i o n o f
p e r c e n t a g e e r r o r i n momentum

14 printf(”\n Per c en tage e r r o r i n momentum i s %f
p e r c e n t . \ n\n\n”,per_error)

15 // Answer i n book i s 1 . 0 8 p e r c e n t a g e

Scilab code Exa 2.13 Calculation of minimum uncertainty in measure-
ment of velocity of electron

1 clc

2
3 // g i v e n tha t
4 del_x = 2e-9 // U n c e r t a i n t y i n p o s i t i o n i n m
5 h = 6.63e-34 // Plank c o n s t a n t
6 m = 9.1e-31 // mass o f e l e c t r o n i n Kg
7 printf(” Example 2 . 1 3 ”)
8 h_bar = h / (2*%pi) // c o n s t a n t
9 del_p = h_bar /(2* del_x) // C a l c u l a t i o n o f

u n c e r t a i n t y i n momentum
10 del_v = del_p/m

11 printf(”\n U n c e r t a i n t y i n v e l o c i t y o f p a r t i c l e i s %e
m/ s . \ n\n\n”,del_v)
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Scilab code Exa 2.15 Calculation of uncertainty in momentum of ball and
comparison with momentum

1 clc

2
3 // g i v e n tha t
4 del_x = 5000 // U n c e r t a i n t y i n p o s i t i o n i n angstrom
5 h = 6.63e-34 // Plank c o n s t a n t
6 m = 200 // mass o f b a l l i n gram
7 v = 6 // v e l o c i t y o f moving b a l l i n m/ s
8 printf(” Example 2 . 1 5 ”)
9 h_bar = h / (2*%pi) // c o n s t a n t

10 del_p = h_bar /(2* del_x*1e-10) // C a l c u l a t i o n o f
u n c e r t a i n t y i n momentum

11 p = m*v/1000 // C a l c u l a t i o n o f momentum
12 per_error = del_p *100/p // C a l c u l a t i o n o f p e r c e n t a g e

e r r o r i n c a l c u l a t i o n o f momentum
13 printf(”\n U n c e r t a i n t y i n momentum o f b a l l i s %e kgm

/ s . ”,del_p)
14 printf(”\n Per c en tage e r r o r i n c a l c u l a t i o n o f

momentum i s %e . \ n\n\n”,per_error)

Scilab code Exa 2.16 Calculation of uncertainty in position of proton

1 clc

2
3 // g i v e n tha t
4 c = 3e8 // speed o f l i g h t i n m/ s
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5 v = c/10 // V e l o c i t y o f moving proton i n m/ s
6 v_error = 1 // Pe r c en tage e r r o r i n measurement o f

v e l o c i t y
7 m = 1.67e-27 // mass o f e l e c t r o n i n kg
8 h = 6.63e-34 // Plank c o n s t a n t
9

10 printf(” Example 2 . 1 6 ”)
11 h_bar = h / (2*%pi) // c o n s t a n t
12 del_v = v*v_error /100 // c a l c u l a t i o n o f u n c e r t a i n t y

i n p o s i t i o n
13 del_x = h_bar /(2*m*del_v) // c a l c u l a t i o n o f

u n c e r t a i n t y i n momentum
14 printf(”\n U n c e r t a i n t y i n p o s i t i o n o f p a r t i c l e i s %e

m. \ n\n\n”,del_x)
15 // Answer i n book i s 1 . 0 4 e−13 m

Scilab code Exa 2.17 Calculation of uncertainty in velocity of ball

1 clc

2
3 // g i v e n tha t
4 del_x = 1e-9 // U n c e r t a i n t y i n p o s i t i o n i n m
5 h = 6.63e-34 // Plank c o n s t a n t
6 m = 200 // mass o f b a l l i n gram
7 printf(” Example 2 . 1 7 ”)
8 h_bar = h / (2*%pi) // c o n s t a n t
9 del_v = h_bar /(2* del_x*m/1000) // C a l c u l a t i o n o f

u n c e r t a i n t y i n momentum
10 printf(”\n U n c e r t a i n t y i n v e l o c i t y o f b a l l i s %e m/ s

. \ n\n\n”,del_v)
11 // Answer i n book i s 2 . 6 4 e−25 m/ s
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Scilab code Exa 2.18 Calculation of uncertainty in energy of gamma ray
radiation

1 clc

2 // g i v e n tha t
3 del_t = 2e-12 // l i f e t i m e o f e x i t e d s t a t e i n s e c
4 h = 6.63e-34 // Plank c o n s t a n t
5 printf(” Example 2 . 1 8 ”)
6 h_bar = h / (2*%pi) // c o n s t a n t
7 del_E = h_bar /(1.6e -19*2* del_t) // c a l c u l a t i o n o f

u n c e r t a i n t y i n momentum
8 printf(”\n Minimum e r r o r i n measurement o f ene rgy o f

t h i s s t a t e i s %e eV . \ n\n\n”,del_E)
9 // Answer i n book i s 1 . 6 5 e−4 eV

Scilab code Exa 2.19 Calculation of uncertainty in frequency of photon

1 clc

2 // g i v e n tha t
3 del_t = 1e-8 // l i f e t i m e o f e x i t e d s t a t e i n s e c
4 h = 6.63e-34 // Plank c o n s t a n t
5 printf(” Example 2 . 1 9 ”)
6 h_bar = h / (2*%pi) // c o n s t a n t
7 del_nu = h_bar /(2* del_t*h) // c a l c u l a t i o n o f

u n c e r t a i n t y i n f r e q u e n c y
8 printf(”\n Minimum e r r o r i n measurement o f \n

f r e q u e n c y o f photon i s %e per second . \ n\n\n”,
del_nu)
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9 // Answer i n book i s 8 e6 per second

Scilab code Exa 2.20 Calculation of uncertainty in position of dust parti-
cle

1 clc

2 // g i v e n tha t
3 del_v = 5.5e-20 // U n c e r t a i n t y i n v e l o c i t y i n m/ s
4 h = 6.63e-34 // Plank c o n s t a n t
5 m = 1 // mass o f dust p a r t i c l e i n mg
6 printf(” Example 2 . 2 0 ”)
7 h_bar = h / (2*%pi) // c o n s t a n t
8 del_x = h_bar /(2* del_v*m*1e-6) // C a l c u l a t i o n o f

u n c e r t a i n t y i n momentum
9 printf(”\n U n c e r t a i n t y i n p o s i t i o n o f b a l l i s %f

angstrom . \ n\n\n”,del_x*1e10)
10 // Answer i n book i s 9 . 6 angstrom

Scilab code Exa 2.21 Calculation of energy of moving electron

1 clc

2
3
4 // g i v e n tha t
5 l = 1 // width o f p o t e n t i a l w e l l i n angstrom
6 n = 1 // o r d e r c o r r e s p o n d i n g to ground s t a t e
7 h = 6.63e-34 // Plank c o n s t a n t
8 m = 9.1e-31 // mass o f e l e c t r o n i n Kg
9 printf(” Example 2 . 2 1 ”)
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10 E = n^2*h^2/(8*m*(l*1e-10) ^2) // C a l c u l a t i o n o f
ene rgy i n J o u l e

11 E_eV = E/1.6e-19 // C a l c u l a t i o n o f ene rgy i n eV
12
13 printf(”\n Energy o f e l e c t r o n i s %f eV . \ n\n\n”,E_eV)
14 // Answer i n book i s 3 7 . 7 4 eV angstrom

Scilab code Exa 2.24 Calculation of lowest permitted energy value of elec-
trons

1 clc

2
3 // g i v e n tha t
4 l = 2.5e-10 // width o f p o t e n t i a l w e l l i n m
5 h = 6.63e-34 // Plank c o n s t a n t
6 m = 9.1e-31 // mass o f e l e c t r o n i n Kg
7 printf(” Example 2 . 2 4 ”)
8 for n = 1:2

9 E = n^2*h^2/(8*m*l^2) // C a l c u l a t i o n o f ene rgy
i n J o u l e

10 E_eV = E/1.6e-19 // C a l c u l a t i o n o f ene rgy i n eV
11
12 printf(”\n Energy o f e l e c t r o n f o r s t a t e %d i s %f eV .

”,n,E_eV);
13 end

Scilab code Exa 2.26 Calculate probability of particle

1 clc
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2 // g i v e n tha t
3 L = 1// l e t u n i t l e n g t h
4 l1 = 0.45*L // i n i t i a l p o i n t
5 l2 = 0.55*L // F i n a l p o i n t
6
7
8 printf(” Example 2 . 2 6 \n”)
9 p = (1/L)*((l2 -(L/(2* %pi) *sin (2*l2*%pi/L)))- (l1 -(L

/(2* %pi) *sin(2*l1*%pi/L)))) // C a l c u l a t i o n o f
p r o b a b i l i t y o f f i n d i n g p a r t i c l e

10 p_per = p*100 // p r o b a b i l i t y o f f i n d i n g p a r t i c l e i n
p e r c e n t a g e

11 printf(”\n P r o b a b i l i t y o f f i n d i n g e l e c t r o n between \
n %fL and %fL i s %f p e r c e n t . ”,l2 ,l1,p_per)

Scilab code Exa 2.27 Calculation of energy difference between two states

1 clc

2
3
4 // g i v e n tha t
5 l = 1e-8 // width o f p o t e n t i a l w e l l i n cm
6 h = 6.63e-34 // Plank c o n s t a n t
7 m = 9.1e-31 // mass o f e l e c t r o n i n Kg
8 printf(”\nExample 2 . 2 7 ”)
9 E_1 = (h)^2/(8*m*(l*1e-2) ^2) // C a l c u l a t i o n o f

ene rgy o f ground s t a t e i n J o u l e
10 E_1_eV = E_1 /1.6e-19 // C a l c u l a t i o n o f ene rgy i n eV
11 E_2 = (2)^2*h^2/(8*m*(l*1e-2)^2) // C a l c u l a t i o n o f

ene rgy o f f i r s t s t a t e i n J o u l e
12 E_2_eV = E_2 /1.6e-19 // C a l c u l a t i o n o f ene rgy i n eV
13 del_E = E_2_eV - E_1_eV // c a l c u l a t i o n o f d i f f e r e n c e

between f i r s t s t a t e and ground s t a t e
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14 printf(”\n D i f f e r e n c e between f i r s t s t a t e \n and
ground s t a t e e n e r g i e s i s %f eV . \ n\n\n”,del_E);

15 // Answer i n book i s 1 1 3 . 0 4 eV

Scilab code Exa 2.28 Calculation of de Broglie wavelength representing
first three allowed energy states

1 clc

2
3 // g i v e n tha t
4 l = 1 // width o f p o t e n t i a l w e l l i n angstrom
5 h = 6.63e-34 // Plank c o n s t a n t
6 m = 9.1e-31 // mass o f e l e c t r o n i n Kg
7 printf(” Example 2 . 2 8 ”)
8 for n = 1:3

9 lambda = 2*l/n // C a l c u l a t i o n o f wave l ength
10 E = n^2*h^2/(8*m*(l*1e-10) ^2) // C a l c u l a t i o n o f

ene rgy i n J o u l e
11 E_eV = E/1.6e-19 // C a l c u l a t i o n o f ene rgy i n eV
12 printf(”\n For s t a t e :%d Energy i s %f eV &

wave l ength i s %f angstrom ”,n,E_eV ,lambda);
13 end

Scilab code Exa 2.29 Can we observe energy states of a ball

1 clc

2
3 // g i v e n tha t
4 m = 100 // mass o f b a l l i n gram
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5 l = 1 // l e n g t h o f box i n m
6 h = 6.63e-34 // Plank c o n s t a n t
7 printf(”\nExample 2 . 2 9 ”)
8 for n = 1:3

9 E = (n^2*h^2) /(8*m*1e-3*l^2*1.6e-19)

10 printf(”\n Energy s t a t e E%d o f b a l l i s %e eV”
,n,E)

11 end

12 printf(”\n As ene rgy d i f f e r e n c e i s ve ry s m a l l so we
cannot s e e ene rgy s t a t e s . \ n”)

Scilab code Exa 2.30 Calculation of probability of finding particle in given
length

1 clc

2
3 // g i v e n tha t
4 l = 30 // width o f p o t e n t i a l w e l l i n angstrom
5 x = l/2

6 del_x = 2 // i n t e r v a l o f l e n g t h at c e n t r e i n
angstrom

7 h = 6.63e-34 // Plank c o n s t a n t
8 n = 1 // ground s t a t e
9 printf(”\nExample 2 . 3 0 ”)

10 phi_x = ((sqrt (2/l))*sin(n*%pi*x/l))^2

11 p = phi_x*del_x // C a l c u l a t i o n o f p r o b a b i l i t y at
c e n t r e

12 printf(”\n P r o b a b i l i t y o f f i n d i n g p a r t i c l e at c e n t r e
i s %d p e r c e n t . \ n\n\n”,p*100)

13 // Answer g i v e n i n book i s 16 p e r c e n t . I t i s due to
wrong c a l c u l a t i o n
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Chapter 3

X ray and Compton Effect

Scilab code Exa 3.1 Calculation of longest wavelength which can be ana-
lyzed by rock salt

1 clc

2 // g i v e n tha t
3 d = 2.82 // c r y s t a l s p a c i n g i n angstrom
4 n = 2 // o r d e r f o r l o n g e s t p a s s i n g wave l ength
5 theta = 90 // a n g l e f o r l o n g e s t p a s s i n g wave l ength
6 printf(” Example 3 . 1 ”)
7 lambda = 2*d*sin(theta*%pi /180)/n // C a l c u l a t i o n o f

l o n g e s t wave l ength
8
9 printf(”\n Longes t wave l ength i s %f angstrom . \n\n\n

”,lambda)

Scilab code Exa 3.2 Calculation of angles at which second and third order
Braggs diffraction maxima occur
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1 clc

2 // g i v e n tha t
3 lambda = 0.3 // Wavelength i n angstrom
4 d = 0.5 // c r y s t a l s p a c i n g i n angstrom
5 n = 2 // o r d e r
6 m = 3 // o r d e r
7 printf(” Example 3 . 2 ”)
8 theta_n = asin(n*lambda /(2*d))*180/ %pi //

C a l c u l a t i o n o f a n g l e f o r o r d e r n
9 theta_m = asin(m*lambda /(2*d))*180/ %pi //

C a l c u l a t i o n o f a n g l e f o r o r d e r m
10
11 printf(”\nAngle f o r %dnd o r d e r maxima i s %f d e g r e e .

”,n,theta_n)
12 printf(”\nAngle f o r %drd o r d e r maxima i s %f d e g r e e .

\n\n\n”,m,theta_m)
13 // Answers i n book a r e 4 0 . 9 7 d e g r e e and 7 2 . 2 9 d e g r e e

which a r e due to wrong c a l c u l a t i o n

Scilab code Exa 3.3 Calculation of wavelength

1
2
3 clc

4 // g i v e n tha t
5 d = 1.87 // c r y s t a l s p a c i n g i n angstrom
6 n = 2 // o r d e r f o r l o n g e s t p a s s i n g wave l ength
7 theta = 30 // a n g l e f o r l o n g e s t p a s s i n g wave l ength
8 printf(” Example 3 . 3 ”)
9 lambda = 2*d*sin(theta*%pi /180)/n // C a l c u l a t i o n o f

l o n g e s t wave l ength
10
11 printf(”\n Longes t wave l ength i s %f angstrom . \n\n\n
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”,lambda)

Scilab code Exa 3.4 Calculation for inter plane separation of atomic planes

1 clc

2 // g i v e n tha t
3 lambda = 3.6e-9 // Wavelength i n cm
4 theta = 4.8 // g l a n c i n g a n g l e i n d e g r e e
5 n = 1 // o r d e r
6
7 printf(” Example 3 . 4 ”)
8 d = n*lambda /(2* sin(theta*%pi /180)) // c a l c u l a t i o n

o f c r y s t a l s p a c i n g i n angstrom
9

10 printf(”\n C r y s t a l s p a c i n g i n angstrom i s %e cm . \n\
n\n”,d)

Scilab code Exa 3.5 Calculation of wavelength of X ray used

1 clc

2 // g i v e n tha t
3 d = 2.5 // c r y s t a l s p a c i n g i n angstrom
4 n = 1 // o r d e r f o r l o n g e s t p a s s i n g wave l ength
5 theta = 20 // a n g l e f o r l o n g e s t p a s s i n g wave l ength
6 printf(” Example 3 . 5 ”)
7 lambda = 2*d*sin(theta*%pi /180)/n // C a l c u l a t i o n o f

l o n g e s t wave l ength
8
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9 printf(”\ nLongest wave l ength i s %f angstrom . \n\n\n”
,lambda)

Scilab code Exa 3.6 Calculation of longest wavelength which can be ana-
lyzed by rock salt

1 clc

2 // g i v e n tha t
3 d = 2.5 // c r y s t a l s p a c i n g i n angstrom
4 n = 1 // o r d e r f o r l o n g e s t p a s s i n g wave l ength
5 theta = 90 // a n g l e f o r l o n g e s t p a s s i n g wave l ength
6 printf(” Example 3 . 6 ”)
7 lambda = 2*d*sin(theta*%pi /180)/n // C a l c u l a t i o n o f

l o n g e s t wave l ength
8
9 printf(”\ nLongest wave l ength i s o f %d angstrom . \n\

n\n”,lambda)

Scilab code Exa 3.7 Show that given crystal is simple cubic crystal

1 clc

2 // g i v e n tha t
3 theta1_deg = 5 // Abso lut d e g r e e pa r t o f a n g l e f o r

f i r s t a n g l e
4 theta1_min = 23 // rema inder minute pa r t o f a n g l e f o r

f i r s t a n g l e
5 theta2_deg = 7 // Abso lut d e g r e e pa r t o f a n g l e f o r

second a n g l e
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6 theta2_min = 37 // rema inder minute pa r t o f a n g l e f o r
second a n g l e

7 theta3_deg = 9 // Abso lut d e g r e e pa r t o f a n g l e f o r
t h i r d a n g l e

8 theta3_min = 25 // rema inder minute pa r t o f a n g l e f o r
t h i r d a n g l e

9
10 printf(” Example 3 . 7 \n”)
11 val1 = sin(( theta1_deg+ theta1_min /60)*%pi /180) //

S in v a l u e f o r f i r s t a n g l e
12 val2 = sin(( theta2_deg+ theta2_min /60)*%pi /180) //

S in v a l u e f o r s econd a n g l e
13 val3 = sin(( theta3_deg+ theta3_min /60)*%pi /180) // S in

v a l u e f o r t h i r d a n g l e
14 ratio_21 = val2/val1

15 ratio_31 = val3/val1

16 printf(”\n I n t e r a t o m i c l a y e r s e p a r a t i o n r a t i o s i n
c r y s t a l a r e as \n 1 : %f : %f”,ratio_21 ,ratio_31)

17 printf(”\n Above r e l a t i o n shows tha t c r y s t a l i s
s i m p l e c u b i c c r y s t a l s t r u c t u r e . ”)

Scilab code Exa 3.8 Calculation of possible spacing

1 clc

2 // g i v e n tha t
3 lambda = 1.2 // wave l ength i n angstrom
4 theta_deg = 9 // a n g l e f r a c t i o n i n d e g r e e
5 theta_min = 30 // Angle f r a c t i o n i n minute
6 printf(” Example 3 . 8\ n”)
7 theta = theta_deg+theta_min /60 // Tota l a n g e l
8 for n = 1:4

9 d = lambda /(n*2*sin(theta*%pi /180)) // I n t e r
l a y e r s p a c i n g
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10 printf(” I f o r d e r i s %d then s p a c i n g i s %f
angstrom . \ n”,n,d)

11 end

Scilab code Exa 3.9 Determining the spacing of crystal

1 clc

2 // g i v e n tha t
3 h = 6.62e-34 // Planks c o n s t a n t
4 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
5 e = 1.6e-19 // cha rge on e l e c t r o n i n coulomb
6 v = 340 // Appl i ed v o l t a g e i n v o l t
7 n = 1 // o r d e r f o r l o n g e s t p a s s i n g wave l ength
8 theta = 60 // a n g l e f o r l o n g e s t p a s s i n g wave l ength
9 printf(” Example 3 . 9 ”)

10 lambda= h/sqrt (2*m_e*e*v) // c a l c u l a t i o n o f
wave l ength

11 d = n*lambda /(2* sin(theta*%pi /180))// c a l c u l a t i o n o f
s p a c i n g o f c r y s t a l

12
13 printf(”\ nSpac ing o f c r y s t a l i s %f angstrom . \n\n\n”

,d*1e10)

Scilab code Exa 3.10 Calculate the energy of recoiled electron

1 clc

2 // g i v e n tha t
3 E = 100 // Energy o f X ray beam i n KeV
4 theta = 30 // S c a t t e r i n g a n g l e i n d e g r e e
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5 m = 9.1e-31 // mass o f e l e c t r o n i n kg
6 c = 3e8 // Speed o f l i g h t i n m/ s
7 printf(” Example 3 . 1 0 ”)
8 E_rest = m*c^2/(1.6e -19*1e3) // Rest mass ene rgy i n

KeV
9 k = 1/E + (1-cos(theta*%pi /180))/( E_rest)

10 del_e = E - 1/k // Energy o f r e c o i l e d e l e c t r o n
11 printf(”\n Energy o f r e c o i l e d e l e c t r o n i s %f

KeV\n\n\n”,del_e)

Scilab code Exa 3.11 Calculation of Compton shift

1 clc

2 // g i v e n tha t
3 lambda = 1 // wave l ength i n angstrom
4 h = 6.62e-34 // Planks c o n s t a n t
5 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
6 c = 3e8 // speed o f l i g h t i n m/ s e c
7 theta = 90 // a n g l e f o r l o n g e s t p a s s i n g wave l ength
8 printf(” Example 3 . 1 1 ”)
9 d_lambda= h*(1-cos(theta*%pi /180))/(m_e*c) //

c a l c u l a t i o n o f wave l ength s h i f t
10
11 printf(”\nWavelength s h i f t i s %f angstrom . \n\n\n”,

d_lambda *1e10)

Scilab code Exa 3.12 Calculation of wavelength of scattered radiation

1 clc
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2 // g i v e n tha t
3 lambda = 0.015 // wave l ength i n angstrom
4 h = 6.63e-34 // Planks c o n s t a n t
5 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
6 c = 3e8 // speed o f l i g h t i n m/ s e c
7 theta = 60 // a n g l e f o r l o n g e s t p a s s i n g wave l ength
8 printf(” Example 3 . 1 2 ”)
9 d_lambda= h*(1-cos(theta*%pi /180))*1e10/(m_e*c) //

c a l c u l a t i o n o f wave l ength s h i f t i n angstrom
10 lambda_n = lambda+d_lambda

11
12 printf(”\n Wavelength s h i f t i s %f angstrom . \n\n\n”,

lambda_n)

Scilab code Exa 3.13 Calculation of Compton shift kinetic energy imported
to the recoiled electron

1 clc

2 // g i v e n tha t
3 lambda = 1 // wave l ength i n angstrom
4 h = 6.63e-34 // Planks c o n s t a n t
5 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
6 c = 3e8 // speed o f l i g h t i n m/ s e c
7 theta = 90 // a n g l e f o r l o n g e s t p a s s i n g wave l ength
8 printf(” Example 3 . 1 3 ”)
9 d_lambda= h*(1-cos(theta*%pi /180))*1e10/(m_e*c) //

c a l c u l a t i o n o f wave l ength s h i f t i n angstrom
10 lambda_n = lambda+d_lambda // C a l c u l a t i o n o f

r e c o i l e d e l e c t r o n wave l ength
11 d_E = h*c*(lambda_n -lambda)*1e10 /(1.6e-19* lambda_n*

lambda)// C a l c u l a t i o n o f r e c o i l e d e l e c t r o n ene rgy
i n eV

12 printf(”\nWavelength s h i f t i s %f angstrom . ”,lambda_n
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)

13 printf(”\nEnergy o f r e c o i l e d e l e c t r o n i s %deV . \n\n\
n”,ceil (d_E))

Scilab code Exa 3.14 Calculation of wavelength and energy of incident
photon

1 clc

2 // g i v e n tha t
3 lambda = 1 // l e t wave l ength i n angstrom
4 lambda_n = 2* lambda // r e c o i l e d e l e c t r o n wave l ength
5 h = 6.63e-34 // Planks c o n s t a n t
6 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
7 c = 3e8 // speed o f l i g h t i n m/ s e c
8 theta = 90 // a n g l e f o r l o n g e s t p a s s i n g wave l ength
9 printf(” Example 3 . 1 4 ”)

10 lambda = h*1e10/(m_e*c) // c a l c u l a t i o n o f wave l ength
i n angstrom

11 E = h*c*1e10/( lambda *1.6e-19) // c a l c u l a t i o n o f
ene rgy o f e l e c t r o n

12
13 printf(”\nWavelength s h i f t i s %f angstrom . ”,lambda)
14 printf(”\nEnergy o f r e c o i l e d e l e c t r o n i s %f KeV . \n\

n\n”,E/1e3)

Scilab code Exa 3.15 Calculation fraction of energy lost by photon in col-
lision

1 clc
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2 // g i v e n tha t
3 lambda = 2 // wave l ength i n angstrom
4 h = 6.63e-34 // Planks c o n s t a n t
5 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
6 c = 3e8 // speed o f l i g h t i n m/ s e c
7 theta = 45 // s c a t t e r i n g a n g l e
8 printf(” Example 3 . 1 5 ”)
9 d_lambda= h*(1-cos(theta*%pi /180))*1e10/(m_e*c) //

c a l c u l a t i o n o f wave l ength s h i f t i n angstrom
10 lambda_n = lambda+d_lambda // C a l c u l a t i o n o f

r e c o i l e d e l e c t r o n wave l ength
11
12 f = d_lambda/lambda // C a l c u l a t i o n o f f r a c t i o n o f

ene rgy l o s t by photon
13
14 printf(”\ n F r a c t i o n o f ene rgy l o s t by photon i s %f\n\

n\n”,f)

Scilab code Exa 3.16 Calculation of wavelength of scattered radiation at
90 degree

1
2 clc

3 // g i v e n tha t
4 E_eV = 510 // Energy o f gamma ray i n keV
5 lambda = 2 // wave l ength i n angstrom
6 h = 6.63e-34 // Planks c o n s t a n t
7 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
8 c = 3e8 // speed o f l i g h t i n m/ s e c
9 theta = 90 // s c a t t e r i n g a n g l e i n d e g r e e

10 printf(” Example 3 . 1 6 ”)
11 E_j = E_eV*1e3*1.6e-19 // Energy o f gamma ray i n

J o u l e
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12 lambda = h*c*1e10/E_j // C a l c u l a t i o n o f wave l ength
i n angstrom

13
14 d_lambda= h*(1-cos(theta*%pi /180))*1e10/(m_e*c) //

c a l c u l a t i o n o f wave l ength s h i f t i n angstrom
15 lambda_n = lambda+d_lambda // C a l c u l a t i o n o f

r e c o i l e d e l e c t r o n wave l ength
16 printf(”\nWavelength o f s c a t t e r e d r a d i a t i o n i s %f

Angstrom \n\n\n”,lambda_n)

Scilab code Exa 3.17 Calculation of wavelength of radiation being scat-
tered at ninty degree Kinetic energy imparted to the recoiled electron

1
2 clc

3 // g i v e n tha t
4 lambda = 2 // wave l ength i n angstrom
5 h = 6.63e-34 // Planks c o n s t a n t
6 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
7 c = 3e8 // speed o f l i g h t i n m/ s e c
8 theta = 90 // a n g l e f o r l o n g e s t p a s s i n g wave l ength
9 printf(” Example 3 . 1 7 ”)

10 d_lambda= h*(1-cos(theta*%pi /180))*1e10/(m_e*c) //
c a l c u l a t i o n o f wave l ength s h i f t i n angstrom

11 lambda_n = lambda+d_lambda // C a l c u l a t i o n o f
r e c o i l e d e l e c t r o n wave l ength

12 d_E = h*c*(lambda_n -lambda)*1e10 /(1.6e-19* lambda_n*

lambda)// C a l c u l a t i o n o f r e c o i l e d e l e c t r o n ene rgy
i n eV

13 printf(”\n S c a t t e r e d wave l ength i s %f angstrom . ”,
lambda_n)

14 printf(”\n Energy o f r e c o i l e d e l e c t r o n i s %feV . \n\n
\n”,d_E)
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Scilab code Exa 3.18 Calculation of wavelength of scattered radiation at
ninety degree energy imparted to the recoiled electron and Direction of cor-
responding electron

1
2 clc

3 // g i v e n tha t
4 E_eV = 510 // Energy o f gamma ray i n keV
5 h = 6.63e-34 // Planks c o n s t a n t
6 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
7 c = 3e8 // speed o f l i g h t i n m/ s e c
8 theta = 90 // s c a t t e r i n g a n g l e i n d e g r e e
9 printf(” Example 3 . 1 8 ”)

10 E_j = E_eV*1e3*1.6e-19 // Energy o f gamma ray i n
J o u l e

11 lambda = h*c/E_j // C a l c u l a t i o n o f wave l ength i n
meter

12
13 d_lambda= h*(1-cos(theta*%pi /180))*1e10/(m_e*c) //

c a l c u l a t i o n o f wave l ength s h i f t i n angstrom
14 lambda_n = lambda+d_lambda /1e10 // C a l c u l a t i o n o f

r e c o i l e d e l e c t r o n wave l ength
15 d_E = h*c*( d_lambda /1e10)/(1.6e-19* lambda_n*lambda)

// C a l c u l a t i o n o f r e c o i l e d e l e c t r o n ene rgy i n eV
16 psi= atan (1/( tan((theta*%pi /180) /2) /(1+(h/( lambda*

m_e*c)))))

17 phi_deg = 90 - psi *180/ %pi // C a l c u l a t i o n o f d e g r e e
pa r t o f a n g l e o f r e c o i l e d e l e c t r o n

18 phi_min = 60*( phi_deg - floor(phi_deg))//
C a l c u l a t i o n o f minute pa r t o f a n g l e o f r e c o i l e d
e l e c t r o n

19 printf(”\nWavelength o f s c a t t e r e d r a d i a t i o n i s %e m
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”,lambda_n)
20 printf(”\nEnergy o f r e c o i l e d e l e c t r o n i s %f MeV. ”,

d_E/1e6)

21 printf(”\ n R e c o i l e d e l e c t r o n a n g l e i s %d degree%d
minute \n\n\n”,phi_deg ,phi_min)

Scilab code Exa 3.19 Calculation of after collision frequency

1 clc

2 // g i v e n tha t
3 nu = 2e19 // i n i t i a l f r e q u e n c y o f X ray photon
4 h = 6.63e-34 // Planks c o n s t a n t
5 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
6 c = 3e8 // speed o f l i g h t i n m/ s e c
7 theta = 90 // s c a t t e r i n g a n g l e i n d e g r e e
8 printf(” Example 3 . 1 9 ”)
9 d_lambda = h/(m_e*c) // c a l c u l a t i o n o f wave l ength

s h i f t
10 k = 1/nu + d_lambda/c

11 nu_1 = 1/k // Frequency a f t e r c o l l i s i o n
12 nu_1 = floor(nu_1/1e18)*1e18 // round ing o f f
13 printf(”\ nFrequency a f t e r c o l l i s i o n i s %e Hz \n\n\n”

,nu_1)
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Chapter 4

Dielectrics

Scilab code Exa 4.4 Calculation of induced dipole moment

1
2 clc

3 // Given tha t
4 epsilon_r = 1.000074 // D i e l e c t r i c c o n s t a n t o f He at

0C and 1atm
5 epsilon_0 = 8.854e-12 // P e r m i t t i v i t y o f f r e e space
6 E = 100 // E l e c t r i c f i e l d i n V/m
7 n = 2.68 e27 // E l e c t r o n d e n s i t y i n no , /mˆ
8 N_a = 6e23 // Avogadro number
9 V = 22.4 // Volume at STP i n l i t t e r

10 printf(” Example 4 . 4 ”)
11 P = epsilon_0 *(epsilon_r -1)*E // C a l c u l a t i o n o f

p o l a r i z a t i o n
12
13 N = N_a/(V*1e-3) // C a l c u l a t i o n o f t o t a l number o f

atoms
14 p = P/N // d i p o l e moment per atom
15 printf(”\n Dipo l e moment per atom i s %e Coulomb−

meter \n\n\n”,p)
16 // Answer i n book i s i n d i f f e r e n t form and as 2 4 . 4 5 e

−40 coulomb−meter
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Scilab code Exa 4.6 Calculation of electronic polarizability and relative
permeability

1
2 clc

3 // Given tha t
4 r = 0.055 // Radius o f hydrogen atom i n nm
5 n = 9.8e26 // Number o f atoms / cc
6
7 epsilon_0 = 8.854e-12 // P e r m i t t i v i t y o f f r e e space
8
9 printf(” Example 4 . 6 ”)

10 alpha_e = 4*%pi*epsilon_0 *(r*1e-9)^3 // C a l c u l a t i o n
o f e l e c t r o n i c p o l a r i s a b i l i t y

11 epsilon_r = 1+n*alpha_e/epsilon_0 // C a l c u l a t i o n o f
r e l a t i v e p e r m e a b i l i t y

12
13 printf(”\n E l e c t r o n i c p o l a r i s a b i l i t y i s %eFmˆ2 \n

R e l a t i v e p e r m e a b i l i t y i s %f \n\n\n”,alpha_e ,
epsilon_r)

Scilab code Exa 4.8 Calculation of relative permeability

1
2 clc

3 // Given tha t
4 epsilon_0 = 8.854e-12 // P e r m i t t i v i t y o f f r e e space
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5 E = 2000 // E l e c t r i c f i e l d i n V/m
6 P = 6.4e-8 // P o l a r i z a t i o n i n C/mˆ2
7 printf(” Example 4 . 8 ”)
8 epsilon_r = 1+ P/( epsilon_0*E) // C a l c u l a t i o n o f

r e l a t i v e p e r m i t t i v i t y
9

10 printf(”\n R e l a t i v e p e r m i t t i v i t y i s %f\n\n\n”,
epsilon_r)

Scilab code Exa 4.9 Calculation of dielectric constant of material

1
2 clc

3 // Given tha t
4 alpha_e = 2e-40 // E l e c t r o n i c p o l a r i s a b i l i t y i n Fmˆ2
5 N = 4e28 // d e n s i t y i n atoms /mˆ3
6 epsilon_0 = 8.85e-12 // P e r m i t t i v i t y o f f r e e space
7
8 printf(” Example 4 . 9 ”)
9 epsilon_r = 1+ N*alpha_e /( epsilon_0) // C a l c u l a t i o n

o f r e l a t i v e p e r m i t t i v i t y
10 printf(”\n R e l a t i v e p e r m i t t i v i t y i s %f\n\n\n”,

epsilon_r)

Scilab code Exa 4.10 Calculation of dielectric constant and electrical sus-
ceptibility

1 clc

2 // Given tha t
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3 epsilon = 2.4e-10 // p e r m i t i v i t y o f a d i e l e c t r i c
m a t e r i a l i n Cˆ2/N?mˆ2

4 epsilon_0 = 8.854e-12 // P e r m i t t i v i t y o f f r e e space
5
6 printf(” Example 4 . 1 0 ”)
7 K = epsilon/epsilon_0 // C a l c u l a t i o n o f d i e l e c t r i c

c o n s t a n t
8 zai_e = epsilon_0 *(K-1) // C a l c u l a t i o n o f e l e c t r i c a l

s u s c e p t i b i l i t y
9

10 printf(”\n R e l a t i v e p e r m i t t i v i t y i s %f”,K)
11 printf(”\n E l e c t r i c a l s u s c e p t i b i l i t y i s %e Cˆ2/Nmˆ2\

n\n\n”,zai_e)

Scilab code Exa 4.11 Calculation of value of vectors E D and P

1
2 clc

3 // Given tha t
4 V = 100 // Appl i ed p o t e n t i a l i n Vol t
5 d = 1 // S e p a r a t i o n between p l a t e s i n cm
6 k1 = 8 // D i e l e c t r i c c o n s t a n t
7 k2 = 9 // d i e l e c t r i c c o n s t a n t
8 epsilon_0 = 8.854e-12 // P e r m i t t i v i t y o f f r e e space
9

10 printf(” Example 4 . 1 1 ”)
11 E_0 = V/(d*1e-2) // C a l c u l a t i o n o f e l e c t r i c f i e l d
12 E = E_0/k1*k2 // C a l c u l a t i o n o f e l e c t r i c f i e l d
13 D = k1*epsilon_0*E // C a l c u l a t i o n o f e l e c t r i c a l

d i s p l a c e m e n t v e c t o r
14 P = (k1 -1)*epsilon_0*E // C a l c u l a t i o n o f e l e c t r i c a l

p o l a r i z a t i o n
15
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16 printf(”\n Magnitude o f E l e c t r i c a l v e c t o r i s %e Volt
/ meter ”,E) // Answer i n book i s 1 . 1 2 5 e3 Volt /
meter

17
18 printf(”\n Magnitude o f E l e c t r i c a l D i sp lacement

v e c t o r i s %e C/mˆ2 ”,D)// Answer i n book i s 8 . 8 5 e
−8C/mˆ2

19
20 printf(”\n Magnitude o f E l e c t r i c p o l a r i z a t i o n v e c t o r

i s %e C/mˆ2\n\n\n”,P)// Answer i n book i s 7 . 7 7 4 e
−8C/mˆ2

Scilab code Exa 4.12 Calculation of deformational polarizability and ori-
entational polarizability

1
2 clc

3 // Given tha t
4 alpha_300 = 2.5e-39 // t o t a l p o l a r i s a b i l i t y i n Cˆ2m/

N at 300 K
5 alpha_600 = 1.75e-39 // t o t a l p o l a r i s a b i l i t y i n Cˆ2m

/N at 600 K
6 T1 = 300 // I n i t i a l t empera tu r e i n Ke lv in
7 T2 = 600 // F i n a l Temperature i n Ke lv in
8 printf(” Example 4 . 1 2\ n”)
9 b = (alpha_300 -alpha_600)*T2

10 al_def_300 = alpha_300 - b/300

11 al_oriant_300 = b/300

12 al_oriant_600 = b/600

13 printf(”\n D e f o r m a t i o n a l P o l a r i z a b i l i t y i s %e Cˆ2mN
ˆ−1”,al_def_300)

14 printf(”\n O r i e n t a t i o n a l P o l a r i z a b i l i t y at %d d e g r e e
C e l c i u s i s %e Cˆ2mNˆ−1”,T1 ,al_oriant_300)
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15 printf(”\n O r i e n t a t i o n a l P o l a r i z a b i l i t y at %d d e g r e e
C e l c i u s i s %e Cˆ2mNˆ−1”,T2 ,al_oriant_600)

Scilab code Exa 4.13 Calculation of dielectric constant of material

1
2 clc

3 // Given tha t
4 alpha_e = 1.5e-40 // E l e c t r o n i c p o l a r i z a b i l i t y i n Fm

ˆ2
5 N = 4e28 // d e n s i t y i n atoms /mˆ3
6 epsilon_0 = 8.85e-12 // P e r m i t t i v i t y o f f r e e space
7
8 printf(” Example 4 . 1 3 ”)
9 k = N*alpha_e /(3* epsilon_0)

10 epsilon_r = (1+ k*2)/(1-k)// C a l c u l a t i o n o f r e l a t i v e
p e r m i t t i v i t y

11 printf(”\n R e l a t i v e p e r m i t t i v i t y i s %f\n\n\n”,
epsilon_r)

Scilab code Exa 4.14 Calculation of relative dielectric constant of mate-
rial

1
2 clc

3 // Given tha t
4 m = 32 // Atomic we ight o f s u l p h u r
5 d = 2.08 // Dens i ty i n g/cmˆ3
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6 alpha_e = 3.5e-40 // E l e c t r o n i c p o l a r i z a b i l i t y i n Fm
ˆ2

7 N_a = 6.022 e23 // Avogadro Number
8 epsilon_0 = 8.85e-12 // P e r m i t t i v i t y o f f r e e space
9

10 printf(” Example 4 . 1 4 ”)
11 N = N_a*d*1e6/m // C a l c u l a t i o n o f Atoms per u n i t
12 k = N*alpha_e /(3* epsilon_0)

13
14 epsilon_r = (1+ k*2)/(1-k)// C a l c u l a t i o n o f r e l a t i v e

p e r m i t t i v i t y
15 printf(”\n R e l a t i v e p e r m i t t i v i t y i s %f\n\n\n”,

epsilon_r)

16 // Answer i n book i s 4 . 1 7

Scilab code Exa 4.15 Calculation of percentage of ionic polarizability

1
2 clc

3 // Given tha t
4 n = 1.5 // R e f r a c t i v e index
5 epsilon = 5.6 // S t a t i c d i e l e c t r i c c o n s t a n t
6 printf(” Example 4 . 1 5 ”)
7 per = (1-((n^2-1)/(n^2+2))*( epsilon +2)/(epsilon -1))

*100 // Pecentage i o n i c p o l a r i s a b i l i t y
8 printf(”\n Per c en tage i o n i c p o l a r i z a b i l i t y i s %f

pec en t \n\n\n”,per)
9 // Answer i n book i s 5 . 1 4 %
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Scilab code Exa 4.16 Calculation of electronic polarizability of sulphur

1
2
3 clc

4 // Given tha t
5 m = 32 // Atomic we ight o f s u l p h u r
6 d = 2050 // Dens i ty i n Kg/mˆ3
7 N_a = 6.022 e23 // Avogadro Number
8 epsilon_0 = 8.85e-12 // P e r m i t t i v i t y o f f r e e space
9 epsilon_r = 3.75 // D i e l e c t r i c c o n s t a n t o f s u l p h u r

10
11 printf(” Example 4 . 1 6 ”)
12 N = N_a*d*1e3/m // C a l c u l a t i o n o f Atoms per u n i t
13 alpha_e = 3* epsilon_0 *(( epsilon_r -1)/( epsilon_r +2))

/ N

14
15
16 printf(”\n E l e c t r o n i c p o l a r i z a b i l i t y i s %e Fmˆ2\n\n

\n”,alpha_e)

Scilab code Exa 4.17 Calculation of electronic polarizability and ionic po-
larizability

1
2 clc

3 // Given tha t
4 n = 1.5 // R e f r a c t i v e index
5 epsilon = 4 // S t a t i c d i e l e c t r i c c o n s t a n t
6 epsilon_0 = 8.85e-12 // p e r m i t t i v i t y o f f r e e space
7 printf(” Example 4 . 1 7 ”)
8 k1 = (epsilon -1)/( epsilon +2)

9 k2 = (n^2-1)/(n^2+2)
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10 ratio = 1/((k1/k2) -1)

11 printf(”\n Rat io o f e l e c t r o n i c to i o n i c
p o l a r i z a b i l i t y i s %f . \ n\n\n”,ratio)

12 // Answer i n book i s 1 . 4 3

Scilab code Exa 4.18 Calculation of frequency and phase difference

1
2 clc

3 // Given tha t
4 t = 1.8e-5 // R e l a x a t i o n t ime i n second
5 epsilon_r = 1 // l e t
6 printf(” Example 4 . 1 8 ”)
7 f = 1/(2* %pi*t) // C a l c u l a t i o n o f f r e q u e n c y
8 delta = atan(epsilon_r/epsilon_r)

9 phi = 90 - delta *180/ %pi // C a l c u l a t i o n o f phase
d i f f e r e n c e

10 printf(”\n Frequency i s %f KHz\n”,f/1e3)
11 printf(” Phase d i f f e r e n c e between c u r r e n t and

v o l t a g e i s %d d e g r e e . ”,phi)
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Chapter 6

Ultrasonic Waves

Scilab code Exa 6.1 Calculation of fundamental frequency of quartz

1
2 clc

3 // Given tha t
4 E = 7.9e10 // Y o u n g s modulus i n N/mˆ2
5 rho = 2650 // Dens i ty i n Kg/mˆ3
6 t = 0.003 // Th i ckne s s o f q ua r t z c r y s t a l i n m
7 printf(” Example 6 . 1\ n”)
8 v = sqrt(E/rho)// C a l c u l a t i o n o f v e l o c i t y
9 lambda = 2*t // C a l c u l a t i o n o f fundamenta l

wave l ength
10 nu = v/lambda // C a l c u l a t i o n o f fundamenta l

f r e q u e n c y
11 printf(” Fundamental f r e q u e n c y i s %e Hz . \ n\n\n”,nu)

Scilab code Exa 6.2 Calculation of fundamental frequency of crystal
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1
2 clc

3 // Given tha t
4 v = 5760 // V e l o c i t y i n m/ s
5 T = 1.6 // Th i ckne s s o f q ua r t z c r y s t a l i n mm
6 printf(” Example 6 . 2\ n”)
7 nu = v/(2*T*1e-3) // C a l c u l a t i o n o f fundamenta l

f r e q u e n c y
8 printf(” Fundamental f r e q u e n c y o f c r y s t a l i s %f MHz. \

n\n\n”,nu/1e6)

Scilab code Exa 6.3 Calculation of depth of defect

1
2 clc

3 // Given tha t
4 T =40 // Th i ckne s s o f s t e e l bar i n cm
5 t1 = 40 // Time i n ms
6 t2 = 80 // Time i n ms
7 printf(” Example 6 . 3\ n”)
8 X = T*t1/t2 // C a l c u l a t i o n o f depth o f d e f e c t
9 printf(” Depth o f d e f e c t i s %d cm . \ n\n\n”,X)

Scilab code Exa 6.4 Calculation of fundamental frequency of quartz

1 clc

2 // Given tha t
3 E = 7.9e10 // Y o u n g s modulus i n N/mˆ2
4 rho = 2650 // Dens i ty i n Kg/mˆ3
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5 t = 0.006 // Th i ckne s s o f q ua r t z c r y s t a l i n m
6 printf(” Example 6 . 4\ n”)
7 v = sqrt(E/rho)// C a l c u l a t i o n o f v e l o c i t y
8 lambda = 2*t // C a l c u l a t i o n o f fundamenta l

wave l ength
9 nu = v/lambda // C a l c u l a t i o n o f fundamenta l

f r e q u e n c y
10 printf(” Fundamental f r e q u e n c y i s %e Hz . \ n\n\n”,nu)

Scilab code Exa 6.5 Calculation of capacitance

1
2 clc

3 // Given tha t
4 L = 1 // Induc tance i n Hanery
5 nu = 2e6 // Frequency i n Hz
6 printf(” Example 6 . 5\ n”)
7 C= 1/(4*(( %pi)^2)*nu^2*L) // C a l c u l a t i o n o f

c a p a c i t a n c e
8 printf(” Capac i t ance i s %e m i c r o f a r a d . \ n\n\n”,C*1e6)
9 // Answer i n book i s 0 . 0 0 6 3 4 micro Farad
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Chapter 7

Maxwells Equations and
Electromagnetic Waves

Scilab code Exa 7.1 Calculation of average values of electrical and mag-
netic field vector

1
2 clc

3 // Given tha t
4 p = 1000 // power i n watt
5 d = 2 // D i s t a n c e from lamp i n m
6 epsilon_0 = 8.854e-12 // P e r m i t t i v i t y o f f r e e space
7 mu_0 = 4*%pi*1e-7 // P e r m e a b i l i t y o f f r e e space
8 printf(” Example 7 . 1 ”)
9 s = p/(4* %pi*d^2) // C a l c u l a t i o n o f p o i n t i n g v e c t o r

10 E_H_ratio = sqrt(mu_0/epsilon_0) // C a l c u l a t i o n o f
r a t i o o f E l e c t r i c f i e l d and magnet i c f i e l d

11 E= sqrt(E_H_ratio*s) // C a l c u l a t i o n o f E l e c t r i c
f i e l d

12 printf(”\n Average v a l u e o f e l e c t r i c f i e l d at
d i s t a n c e %d m i s %f Vol t /m \n\n\n”,d,E)

13 // Answer i n book i s 4 8 . 8 7 v o l t /m which i s due to
wrong c a l c u l a t i o n at i n t e r m e d i a t e s t e p s
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Scilab code Exa 7.2 Calculation of amplitudes of electrical and magnetic
field vector

1
2 clc

3 // Given tha t
4 p = 2 // power i n c a l /min/cmˆ2
5
6 epsilon_0 = 8.854e-12 // P e r m i t t i v i t y o f f r e e space
7 mu_0 = 4*%pi*1e-7 // p e r m e a b i l i t y o f f r e e space
8 printf(” Example 7 . 2 ”)
9 s = p*4.2e4/60 // C a l c u l a t i o n o f p o i n t i n g v e c t o r

10 E_H_ratio = sqrt(mu_0/epsilon_0) // C a l c u l a t i o n o f
r a t i o o f E l e c t r i c f i e l d and magnet i c f i e l d

11 E= sqrt(E_H_ratio*s) // C a l c u l a t i o n o f E l e c t r i c
f i e l d

12 H = s/E // C a l c u l a t i o n o f E l e c t r i c f i e l d
13
14 printf(”\n Average v a l u e o f e l e c t r i c f i e l d i s %f

Vol t /m ”,E*sqrt (2))
15 printf(” \nAverage v a l u e o f magnet i c f i e l d i s %f Amp

turn /m \n\n\n”,H*sqrt (2))

Scilab code Exa 7.3 Calculation of skin depth for a given frequency

1
2 clc

3 // Given tha t
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4 mu_0 = 4*%pi*1e-7 // p e r m e a b i l i t y o f f r e e space
5 mu = mu_0 // p e r m e a b i l i t y o f s i l v e r
6 sigma = 3e7 // c o n d u c t i v i t y i n mhos/m
7 f = 1e8 // f r e q u e n c y i n Hz
8 printf(” Example 7 . 3 ”)
9 omega = 2*%pi/f // C a l c u l a t i o n o f t ime p e r i o d

10 delta = sqrt (2/( omega*sigma*mu)) // C a l c u l a t i o n o f
s k i n depth p e n e t r a t i o n

11 Delta = floor (delta /100) *100 // Rounding o f f
12 printf(”\n Skin depth p e n e t r a t i o n i s %e cm . \n\n\n”,

Delta*1e-6)

Scilab code Exa 7.5 Calculation of frequency for a given skin depth and
show that sea water can be considered as good conductor for particular fre-
quencies

1
2 clc

3 // Given tha t
4 k = 80 // r e l a t i v e D i e l e c t r i c c o n s t a n t o f s e a water
5 epsilon_0 = 1/9e9 // P e r m i t t i v i t y o f f r e e space
6 epsilon = 80* epsilon_0 // P e r m i t t i v i t y o f f r e e space
7 sigma = 4.3 // c o n d u c t i v i t y i n mho/m
8 delta = 10 // p e n e t r a t i o n depth i n cm
9 mu_0 = 4*%pi*1e-7 // p e r m e a b i l i t y f f r e e space

10 F = 1e8 // Given f r e q u e n c y i n Hz
11 printf(” Example 7 . 5 ”)
12 f = (1/( %pi*mu_0*sigma))/(delta*1e-2)^2 //

C a l c u l a t i o n o f f r e q u e n c y
13 f1= ceil(f/1e8)*1e8 // Rounding o f f
14 printf(”\ nFrequency r e q u i r e d f o r p e n e t r a t i o n o f

depth %d cm i s %e Hz”,delta ,f1)
15 omega = 2*%pi*F
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16 x = 2*sigma/( epsilon*omega)

17 if x>1 then

18 printf(”\n Sea water i s good conduc to r at
f r e q u e n c y l e s s e r than 1 e8 Hz\n\n ”)

19 end

Scilab code Exa 7.7 Show that silicon water can be considered as good
conductor for particular frequencies

1
2 clc

3 // Given tha t
4 k = 12 // r e l a t i v e D i e l e c t r i c c o n s t a n t o f s e a water
5 epsilon_0 = 1/9e9 // P e r m i t t i v i t y o f f r e e space
6 sigma = 2 // c o n d u c t i v i t y i n mho/cm
7 mu_0 = 4*%pi*1e-7 // p e r m e a b i l i t y f f r e e space
8 f= 1e9 // Given f r e q u e n c y i n Hz
9 F = 1e6 // Given f r e q u e n c y i n Hz

10 printf(”\nExample 7 . 7 ”)
11 delta = sqrt (2/(2* %pi*F*mu_0*sigma *100)) //

C a l c u l a t i o n o f f r e q u e n c y
12 printf(”\n For %eHz f r equency , P e n e t r a t i o n depth i s

%f cm”,F,delta *100)
13 omega = 2*%pi*f

14 x = 2*sigma *100/(k*epsilon_0*omega)

15 if x>1 then

16 printf(”\n S i l i c o n i s good conduc to r at
f r e q u e n c y l e s s e r than 1 e9 Hz \n\n\n”)

17 end

18 // Answer i n book i s 3 . 6 cm
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Scilab code Exa 7.8 Calculation of frequency for a given skin depth and
predict name of radiation

1 clc

2 // Given tha t
3 mu_0 = 4*%pi*1e-7 // p e r m e a b i l i t y o f f r e e space
4 mu = mu_0 // p e r m e a b i l i t y o f s i l v e r
5 sigma = 5.8e7 // c o n d u c t i v i t y i n s imens /m
6 delta = 0.1 // Sk in depth p e n e t r a t i o n i n mm
7
8 printf(” Example 7 . 8 ”)
9 f = 2/(( delta*1e-3)^2* sigma*mu*2* %pi) // C a l c u l a t i o n

o f s k i n depth p e n e t r a t i o n
10 printf(”\n Requ i red f r e q u e n c y i s %. 2 e Hz”,f)
11 printf(”\n The i n c i d e n t e l e c t r o m a g n e t i c wave i s the

r a d i o pa r t o f spectrum . ”)
12 // Answer i n book i s 3 . 3 6 e5 Hz . D i f f e r e n c e i s due to

approx imat ion at i n t e r m e d i a t e s t a g e s

Scilab code Exa 7.9 Calculation of skin depth for a given frequency

1
2
3 clc

4 // Given tha t
5 mu_0 = 4*%pi*1e-7 // P e r m e a b i l i t y o f f r e e space
6 mu = mu_0 // P e r m e a b i l i t y o f s i l v e r
7 sigma = 3e7 // c o n d u c t i v i t y i n mhos/m
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8 f = 1e10 // f r e q u e n c y i n Hz
9 printf(” Example 7 . 9 ”)

10 delta = sqrt (1/( %pi*sigma*f*mu)) // C a l c u l a t i o n o f
s k i n depth p e n e t r a t i o n

11 printf(”\n Skin depth p e n e t r a t i o n i s %f micrometre .
\n\n\n”,delta*1e6)

12 // Answer i n book i s 0 . 9 3 micrometer

Scilab code Exa 7.10 Calculation of intensities of electrical and magnetic
field

1
2 clc

3 // Given tha t
4 p = 500 // power i n watt
5 d = 1 // D i s t a n c e from lamp i n m
6 epsilon_0 = 8.854e-12 // P e r m i t t i v i t y o f f r e e space
7 mu_0 = 4*%pi*1e-7 // P e r m e a b i l i t y o f f r e e space
8 printf(” Example 7 . 1 0 ”)
9 s = p/(4* %pi*d^2) // C a l c u l a t i o n o f p o i n t i n g v e c t o r

10 E_H_ratio = sqrt(mu_0/epsilon_0) // C a l c u l a t i o n o f
r a t i o o f E l e c t r i c f i e l d and magnet i c f i e l d

11 H = s/E_H_ratio // C a l c u l a t i o n o f E l e c t r i c f i e l d
12 h = ceil(H*100) /100 // round ing o f f f o r 2 dec ima l

p l a c e s
13 E= p/(4* %pi*h) // C a l c u l a t i o n o f E l e c t r i c f i e l d
14 printf(”\n Average v a l u e o f e l e c t r i c f i e l d at

d i s t a n c e %d m i s %f Vol t /m ”,d,E)
15 printf(”\n Average v a l u e o f magnet i c f i e l d at

d i s t a n c e %d m i s %f Amp−turn /m \n\n\n”,d,h)
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Scilab code Exa 7.11 Calculation of frequency for a given skin depth and
and predict name of radiation

1
2 clc

3 // Given tha t
4 mu_0 = 4*%pi*1e-7 // P e r m e a b i l i t y o f f r e e space
5 mu = mu_0 // P e r m e a b i l i t y o f s i l v e r
6 sigma = 3.5e7 // c o n d u c t i v i t y i n s imens /m
7 delta = 0.03 // Sk in depth p e n e t r a t i o n i n mm
8
9 printf(” Example 7 . 1 1 ”)

10
11 f = 2/(( delta*1e-3)^2* sigma*mu*2* %pi) // C a l c u l a t i o n

o f s k i n depth p e n e t r a t i o n
12 printf(”\n Requ i red f r e q u e n c y i s %d MHz. ”,f/1e6)
13 printf(”\n The i n c i d e n t e l e c t r o m a g n e t i c wave i s the

r a d i o pa r t o f spectrum ”)

Scilab code Exa 7.12 Calculation of solar energy received by moon during
solar eclipse

1
2 clc

3 // Given tha t
4 p = 3.8e26 // power r a d i a t e d by moon i n watt
5 d_sun = 1.44 e11 // D i s t a n c e between sun and e a r t h i n

meter
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6 d_moon = 3e8 // D i s t a n c e between moon and e a r t h i n
meter

7 epsilon_0 = 8.854e-12 // P e r m i t t i v i t y o f f r e e space
8 mu_0 = 4*%pi*1e-7 // P e r m e a b i l i t y o f f r e e space
9 printf(” Example 7 . 1 2 ”)

10 s = p/(4* %pi*d_sun ^2) // C a l c u l a t i o n o f s o l a r ene rgy
r e c e i v e d dur ing s o l a r e c l i p s e i n watt /mˆ2

11 S = s*60/(4.2*1 e4) // Unit c o n v e r s i o n
12
13 printf(”\n S o l a r ene rgy r e c e i v e d dur ing s o l a r

e c l i p s e i s %f Cal per min per mˆ2 \n\n\n”,S)
14 // Ansewr i n book i s 2 . 1 c a l per min per mˆ2

Scilab code Exa 7.13 Calculation of skin depth

1
2
3 clc

4 // Given tha t
5 mu_0 = 4*%pi*1e-7 // P e r m e a b i l i t y o f f r e e space
6 mu = mu_0 // P e r m e a b i l i t y o f s i l v e r
7 sigma = 3.5e7 // c o n d u c t i v i t y i n s imens /m
8 lambda = 6328 // Wavelength i n angstrom
9 c = 3e8 // Speed o f l i g h t i n m/ s e c

10
11 printf(” Example 7 . 1 3 ”)
12 f = c/( lambda *1e-10)

13 omega = 2*%pi/f // C a l c u l a t i o n o f t ime p e r i o d
14 f = c/( lambda *1e-10) // C a l c u l a t i o n o f f r e q u e n c y i n

Hz
15 delta = sqrt (1/( %pi*f*sigma*mu)) // C a l c u l a t i o n o f

s k i n depth p e n e t r a t i o n
16 printf(”\n Skin depth p e n e t r a t i o n i s %f nm. \n\n\n”,
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delta*1e9)

17 // Answer i n book i s 3 . 9 mm, u n i t used i n book i s
wrong
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Chapter 8

Superconductivity

Scilab code Exa 8.1 Calculation of critical field at 2K

1 clc

2 // Given tha t
3 H_c_0= 0.0306 // C r i t i c a l F i e l d i n t e s l a
4 T_c = 3.7 // C r i t i c a l t empera tu r e i n k e l v i n
5 T = 2 // Temperature i n k e l v i n
6 printf(” Example 8 . 1\ n”)
7 printf(” Standard fo rmu la used \ tH c = H c 0 ∗(1−(T/

T c ) ˆ2) \n”)
8 H_c = H_c_0 *(1-(T/T_c)^2) // C a l c u l a t i o n o f c r i t i c a l

f i e l d
9

10 printf(” Magnet ic F i e l d at %d K i s %f t e s l a . \ n\n\n”,T
,H_c)

Scilab code Exa 8.2 Calculation of magnitude of magnetic field
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1
2 clc

3 // Given tha t
4 H_c= 3.3e4 // // Magnet ic f i e l d i n A/m
5 T_c = 7.2 // C r i t i c a l t empera tu r e i n k e l v i n
6 T = 5 // Temperature i n k e l v i n
7 printf(” Example 8 . 2\ n”)
8 printf(” Standard fo rmu la used \ tH c = H c 0 ∗(1−(T/

T c ) ˆ2) \n”)
9 H_c_0 = H_c*(1-(T/T_c)^2)^(-1) // C a l c u l a t i o n o f

c r i t i c a l f i e l d
10 printf(” Magnet ic F i e l d at %d K i s %e A/m\n\n\n”,T,

H_c_0)

Scilab code Exa 8.3 Calculation of temperature

1
2 clc

3 // Given tha t
4 H_c_0= 1 // Let
5 H_c= 0.1 * H_c_0 // Magnet ic f i e l d i n A/m
6 T_c = 7.2 // C r i t i c a l t empera tu r e i n k e l v i n
7
8 printf(” Example 8 . 3\ n”)
9 printf(” Standard fo rmu la used \ tH c = H c 0 ∗(1−(T/

T c ) ˆ2) \n”)
10 T = T_c*sqrt(1- (H_c/H_c_0)) // C a l c u l a t i o n o f

Temperature
11
12 printf(” Requ i red t empera tu r e i s %f K. \ n\n\n”,T)
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Scilab code Exa 8.4 Calculation of critical field

1
2
3 clc

4 // Given tha t
5 H_c_0= 0.0803 // C r i t i c a l F i e l d i n t e s l a
6 T_c = 7.2 // C r i t i c a l t empera tu r e i n k e l v i n
7 T = 4.2 // Temperature i n k e l v i n
8 printf(” Example 8 . 4\ n”)
9 printf(” Standard fo rmu la used \ tH c = H c 0 ∗(1−(T/

T c ) ˆ2) \n”)
10 H_c = H_c_0 *(1-(T/T_c)^2) // C a l c u l a t i o n o f c r i t i c a l

f i e l d
11
12 printf(” Magnet ic F i e l d at %d K i s %f t e s l a . \ n\n\n”,T

,H_c)

13 // Answer i n book i s 0 . 0 5 4 8 t e s l a

Scilab code Exa 8.5 Calculation of temperature

1
2
3 clc

4 // Given tha t
5 H_c_0= 1.5e5 // C r i t i c a l f i e l d i n A/m
6 H_c= 1.05e5 // Magnet ic f i e l d i n A/m
7 T_c = 9.2 // C r i t i c a l t empera tu r e i n k e l v i n
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8
9 printf (” Example 8 . 5\ n”)

10 printf(” Standard fo rmu la used \ tH c = H c 0 ∗(1−(T/
T c ) ˆ2) \n”)

11 T = T_c*sqrt(1- (H_c/H_c_0)) // C a l c u l a t i o n o f
Temperature

12
13 printf(” Requ i red t empera tu r e i s %f K. \ n\n\n”,T)

Scilab code Exa 8.6 Calculation of transition temperature

1
2
3 clc

4 // Given tha t
5 H_c_0= 2e5 // C r i t i c a l f i e l d i n A/m
6 H_c= 1e5 // Magnet ic f i e l d i n A/m
7 T_c = 8 // C r i t i c a l t empera tu r e i n k e l v i n
8
9 printf(” Example 8 . 6\ n”)

10 printf(” Standard fo rmu la used \ tH c = H c 0 ∗(1−(T/
T c ) ˆ2) \n”)

11 T = T_c/sqrt(1- (H_c/H_c_0)) // C a l c u l a t i o n o f
Temperature

12
13 printf(” Requ i red t empera tu r e i s %f K. \ n\n\n”,T)

Scilab code Exa 8.7 Making observation for given data
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1
2 clc

3 // Given tha t
4 H_c_0= 8e5 // C r i t i c a l f i e l d i n A/m
5 H_c= 4e4 // Magnet ic f i e l d i n A/m
6 T_c = 7.26 // C r i t i c a l t empera tu r e i n k e l v i n
7
8 printf(” Example 8 . 7\ n”)
9 printf(” Standard fo rmu la used \ tH c = H c 0 ∗(1−(T/

T c ) ˆ2) \n”)
10 T = T_c*sqrt(1- (H_c/H_c_0)) // C a l c u l a t i o n o f

Temperature
11
12 printf(” Requ i red t empera tu r e i s %f K. \ n\n\n”,T)

Scilab code Exa 8.8 Calculation of transition temperature and critical field

1
2 clc

3 // Given tha t
4 T1 = 14 // Temp i n K
5 T2 = 13 // Temp i n K
6 T = 4.2 // Temp i n K
7 Hc_T1 = 0.176 // C r i t i c a l f i e l d at Temp T1
8 Hc_T2 = 0.528 // C r i t i c a l f i e l d at Temp T2
9

10 printf(” Example 8 . 8\ n”)
11 printf(” Standard fo rmu la used \ tH c = H c 0 ∗(1−(T/

T c ) ˆ2) \n”)
12 T_c = sqrt((T1^2*( Hc_T2/Hc_T1)- T2^2) /(Hc_T2/Hc_T1

- 1)) // C a l c u l a t i o n o f t r a n s i t i o n t empera tu r e
13 t_c = ceil(T_c *10) /10 // Rounding o f f two two

dec ima l p l a c e s
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14 Hc_0 = Hc_T1 /(1-(T1/t_c)^2) // C a l c u l a t i o n o f
c r i t i c a l f i e l d

15 Hc_T = Hc_0 *(1-(T/t_c)^2) // C a l c u l a t i o n o f c r i t i c a l
f i e l d

16
17 printf(”\n T r a n s i t i o n t empera tu r e i s %f K. \ n”,t_c)
18 printf(” C r i t i c a l f i e l d at %f K i s %fT . \ n”,T,Hc_0)
19 printf(” C r i t i c a l f i e l d at 0 K i s %fT . \ n\n\n”,Hc_T)
20 // Answer i n book i s 2 . 5 8 8 T f o r 0 K and 2 . 3 7 f o r

4 . 2 K

Scilab code Exa 8.9 Calculation of depth of penetration

1
2 clc

3 // Given tha t
4 m_0 = 9.1e-31 // Mass o f e l e c t r o n i n kg
5 mu_0 = 1.256e-6 // SI
6 e = 1.6e-19 // Charge on e l e c t r o n i n coulomb
7 eta_s = 1e28 // s u p e r e l e c t r o n d e n s i t y i n no . per

cube
8 T_1 = 0 // F i r s t temp i n k e l v i n
9 T_2 = 1 // Second temp i n k e l v i n

10 T_c = 3 // C r i t i c a l temp i n k e l v i n
11
12 printf(” Example 8 . 9\ n”)
13 printf(” Standard fo rmu la used \ t lambda 0 = s q r t ( m 0

/( mu 0∗ e t a s ∗ e ˆ2) ) \n”)
14 lambda_0 = sqrt(m_0/(mu_0*eta_s*e^2))// C a l c u l a t i o n

o f p e n e t r a t i o n depth at 0K
15 lambda_t = lambda_0/sqrt(1-(T_2/T_c)^4) //

C a l c u l a t i o n o f p e n e t r a t i o n depth at 2K
16
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17 printf(” P e n e t r a t i o n depth at %d K i s %d angestrom . ”,
T_1 ,lambda_0 *1e10)

18 printf(”\ n P e n e t r a t i o n depth at %d K i s %f angestrom
. \ n\n\n”,T_2 ,lambda_t *1e10)

Scilab code Exa 8.10 Calculation of penetration depth

1
2 clc

3 // Given tha t
4 T_1 = 3.5 // Temperature i n k e l v i n
5 T_c = 4.153 // C r i t i c a l temp i n k e l v i n
6 lambda_t = 750 // P e n e t r a t i o n depth at T 1 i n

angstrom
7 printf(” Example 8 . 1 0\ n”)
8 printf(” Standard fo rmu la used \nlambda 0 = lambda t ∗

s q r t (1−( T 1 / T c ) ˆ4) \n”)
9

10 lambda_0 = lambda_t*sqrt(1-(T_1/T_c)^4) //
C a l c u l a t i o n o f p e n e t r a t i o n depth at 3 . 5K

11 printf(”\n P e n e t r a t i o n depth at 0 K i s %f angstrom . \
n\n\n”,lambda_0)
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