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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

Interference of Light

Scilab code Exa 1.2.1 find the wavelength of light in the visible spectrum

1 // Chapter −1 , Example1 2 1 , pg 1−11
2

3 i=45 // a n g l e o f
i n c i d e n c e

4

5 u=1.2 //
r e f r a c t i v e index o f soap f i l m

6

7 t=4*10^ -5 //
t h i c k n e s s o f soap f i l m

8

9 r=asind(sind(i)/u) // by
S n e l l ’ s law

10

11 // f o r dark band ’2∗u∗ t ∗ co s ( r ) = n∗ lam ’
12

13 wavelength_1 =(2*u*t*cosd(r)/1) *10^8

// f o r n=1
14

15 wavelength_2 =(2*u*t*cosd(r)/2) *10^8

// f o r n=2
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16

17 wavelength_3 =(2*u*t*cosd(r)/3) *10^8

// f o r n=3
18

19 // v i s i b l e range o f wave l eng th s i s 4000 A. to 7000
A.

20

21 printf( ’ \n f o r n=1 wave l ength = %. 1 f A. \ n ’ ,
wavelength_1)

22

23 printf( ’ \n f o r n=2 wave l ength = %. 1 f A. \ n ’ ,
wavelength_2)

24

25 printf( ’ \n f o r n=3 wave l ength = %. 2 f A. \ n ’ ,
wavelength_3)

26

27 printf( ’ \n hence , none o f the wave l eng th s from the
v i s i b l e r e g i o n a r e abs en t i n r e f l e c t e d l i g h t ’ )

Scilab code Exa 1.2.2 find the wavelength of light in the visible spectrum

1 // Chapter −1 , Example1 2 2 , pg 1−12
2

3 u=1.33 //
r e f r a c t i v e index o f soap f i l m

4

5 t=5*10^ -5 // t h i c k n e s s
o f soap f i l m

6

7 // f o r normal i n c i d e n c e
8

9 r=0 // a n g l e o f
r e f r a c t i o n

10

11 // f o r c o n s t r u c t i v e i n t e r f e r e n c e ’2∗u∗ t ∗ co s ( r )
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= (2∗n−1)∗wave l ength /2 ’
12

13 wavelength_1 =(2*u*t*cos(r)*2/(2*1 -1))*10^8

// f o r n=1
14

15 wavelength_2 =(2*u*t*cos(r)*2/(2*2 -1))*10^8

// f o r n=2
16

17 wavelength_3 =(2*u*t*cos(r)*2/(2*3 -1))*10^8

// f o r n=3
18

19 wavelength_4 =(2*u*t*cos(r)*2/(2*4 -1))*10^8

// f o r n=4
20

21 // v i s i b l e range o f wave l eng th s i s 4000 A. to 7000
A.

22

23 printf( ’ \n f o r n=1 wave l ength = %. 1 f A. \ n ’ ,
wavelength_1)

24

25 printf( ’ \n f o r n=2 wave l ength = %. 1 f A. \ n ’ ,
wavelength_2)

26

27 printf( ’ \n f o r n=3 wave l ength = %. 1 f A. \ n ’ ,
wavelength_3)

28

29 printf( ’ \n f o r n=4 wave l ength = %. 1 f A. \ n ’ ,
wavelength_4)

30

31 printf( ’ \n The wave l ength w i l l be r e f l e c t e d i s
wave l ength = %. 1 f A. \ n ’ ,wavelength_3)

Scilab code Exa 1.2.3 find the order of interference band

1 // Chapter −1 , Example1 2 3 , pg 1−12
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2

3 u=4/3 //
r e f r a c t i v e index o f soap f i l m

4

5 t=1.5*10^ -4 //
t h i c k n e s s o f soap f i l m

6

7 wavelength =5*10^ -5 //
wave l ength o f l i g h t

8

9 i=45 // a n g l e o f
i n c i d e c e

10

11 r=asind(sind(i)/u) // by
S n e l l ’ s law

12

13 n=2*u*t*cosd(r)/wavelength

// f o r nth dark band
14

15 printf(”\n the o r d e r o f an i n t e r f e r e n c e band i s n =
%. 0 f ”,n)

Scilab code Exa 1.2.4 find the thickness of soap film

1 // Chapter −1 , Example1 2 4 , pg 1−13
2

3 // f o r c o n s t r u c t i v e i n t e r f e r e n c e 2 u t co s ( r ) = (2
n −1) wave l ength /2

4

5 u=1.33

6

7 i=45

8

9 r=asind(sind(i)/u) // by
S n e l l ’ s law
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10

11 n=1 // f o r
minimum t h i c k n e s s

12

13 wavelength =5896*10^ -8

14

15 t=(2*n-1)*wavelength /(4*u*cosd(r))

16

17 printf(”\n the minimum t h i c k n e s s o f soap f i l m i s t =
%. 7 f cm”,t)

Scilab code Exa 1.2.5 find the thickness of oil layer

1 // Chapter −1 , Example1 2 5 , pg 1−14
2

3 u=1.3 //
r e f r a c t i v e index o f l i q u i d

4

5 r=0 // a n g l e
o f r e f r a c t i o n f o r normal i n c i d e n c e

6

7 wavelength_1 =7000 //
wave l ength o f l i g h t

8

9 wavelength_2 =5000 //
wave l ength o f l i g h t

10

11 // f o r d e s t r u c t i v e i n t e r f e r e n c e ’2∗u∗ t ∗ co s ( r ) =
(2∗n−1)∗wave l ength /2 ’

12

13 // ’ n ’ o r d e r f o r ’ wave l ength 1 ’ and ’ n+1 ’ o r d e r f o r ’
wave l ength 2 ’

14

15 // as LHS i s same f o r both the wave l engths ,
t h e r e f o r e
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16

17 // (2∗n−1) ∗7000/2 =(2∗(n+1)−1) ∗5000/2
18

19 n=3 // number
o f o r d e r s

20

21 t=((2*n) -1)*wavelength_1 /(4*u*cosd(r))

22

23 printf( ’ \nThe t h i c k n e s s o f o i l l a y e r i s t = %. 2 f A. ’
,t)

Scilab code Exa 1.2.6 find the thickness of film

1 // Chapter −1 , Example1 2 6 , pg 1−15
2

3 n=8

4

5 wavelength =5890*10^ -8 //
wave l ength o f l i g h t

6

7 u=1.46 // r e f r a c t i v e
index o f o i l

8

9 i=30 // a n g l e o f i n c i d e n c e
10

11 r=asind(sind(i)/u) // by S n e l l ’ s
law

12

13 t=n*wavelength /(2*u*cosd(r))

14

15 printf(”\n the t h i c k n e s s o f an o i l f i l m i s t =%. 7 f
cm”,t)
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Scilab code Exa 1.2.7 find the minimum thickness of film

1 // Chapter −1 , Example1 2 7 , pg 1−15
2

3 u=1.5 // r e f r a c t i v e
index o f t h i n f i l m

4

5 r1=60 // a n g l e o f r e f r a c t i o n
6

7 wavelength =5890*10^ -8 //
wave l ength o f l i g h t

8

9 n=1 // f o r minimum
t h i c k n e s s

10

11 t1=n*wavelength /(2*u*cosd(r1))

12

13 printf(”\n the t h i c k n e s s o f an o i l f i l m i s t =%. 7 f
cm”,t1)

14

15 r2=0 // f o r normal
i n c i d e n c e

16

17 t2=n*wavelength /(2*u*cosd(r2))

18

19 printf(”\n the t h i c k n e s s o f an o i l f i l m i s t =%. 7 f
cm”,t2)

Scilab code Exa 1.2.8 find the refractive index of oil

1 // Chapter −1 , Example1 2 8 , pg 1−16
2

3 V=0.2 // volume o f o i l
4

5 A=10^4 // a r ea
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6

7 t=V/A // Th i ckne s s o f
o i l f i l m

8

9 r=0 // f o r normal
i n c i d e n c e

10

11 n=1 // f o r 1 s t dark
band

12

13 wavelength =5.5*10^ -5 //
wave l ength o f l i g h t

14

15 u=n*wavelength /(2*t*cosd(r))

16

17 printf( ’ \ n r e f r a c t i v e index o f o i l i s u = %. 3 f ’ ,u)

Scilab code Exa 1.2.9 find the wavelength of light in the visible region

1 // Chapter −1 , Example1 2 9 , pg 1−17
2

3 u=1.2 // r e f r a c t i v e
index o f o i l f i l m

4

5 t=2*10^ -7 // t h i c k n e s s
o f o i l f i l m

6

7 r=60 // a n g l e o f r e f r a c t i o n
8

9 // f o r d e s t r u c t i v e i n t e r f e r e n c e ’2∗u∗ t ∗ co s ( r ) =
(2∗n−1)∗wave l ength /2 ’

10

11 wavelength_1 =(2*u*t*cosd(r)*2/(2*1 -1))*10^10

// f o r n=1
12
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13 wavelength_2 =(2*u*t*cosd(r)*2/(2*2 -1))*10^10

// f o r n=2
14

15 wavelength_3 =(2*u*t*cosd(r)*2/(2*3 -1))*10^10

// f o r n=3
16

17 // v i s i b l e range o f wave l eng th s i s 4000∗10ˆ−10 m to
7000∗10ˆ−10 m

18

19 printf( ’ \n f o r n=1 wave l ength = %. f A. \ n ’ ,
wavelength_1)

20

21 printf( ’ \n f o r n=2 wave l ength = %. f A. \ n ’ ,
wavelength_2)

22

23 printf( ’ \n f o r n=3 wave l ength = %. f A. \ n ’ ,
wavelength_3)

24

25 printf( ’ \n The wave l ength w i l l be r e f l e c t e d i s
wave l ength = %. f A. \ n ’ ,wavelength_1)

Scilab code Exa 1.3.1 find wavelength of monochromatic light

1 // Chapter −1 , Example1 3 1 , pg 1−21
2

3 N=10

// no o f dark f r i n g e s
4

5 d=1.2

// d i s t a n c e between c o n s e c u t i v e f r i n g e s
6

7 B_air=d/N

//
f r i n g e width i n a i r

8
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9 a=(40/3600) *(%pi /180)

// a n g l e made by f i l m i n r a d i a n s
10

11 wavelength =2*a*B_air

// as
f r i n g e width i n a i r i s ’ B a i r = wave l ength
/(2∗ a ) ’

12

13 printf(”\nThe wave l ength o f monochromatic l i g h t i s =
%. 8 f cm\n”,wavelength)

Scilab code Exa 1.3.2 calculate the angle of wedge

1 // Chapter −1 , Example1 3 2 , pg 1−22
2

3 wavelength =5893*10^ -8

// wave l ength o f l i g h t
4

5 B=0.1

// f r i n g e width
6

7 u=1.52

// r e f r a c t i v e index o f g l a s s wedge
8

9 a=( wavelength /(2*u*B))*3600*(180/ %pi)

// as f r i n g e
s p a c i n g i s ’B = wave l ength /(2∗ a∗u ) ’

10

11 printf(”\nThe a n g l e o f wedge i s a =%. 2 f s e c o n d s \n”
,a)
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Scilab code Exa 1.3.3 calculate the wavelength of light

1 // Chapter −1 , Example1 3 3 , pg 1−22
2

3 B=0.25

// f r i n g e width
4

5 u=1.4

// r e f r a c t i v e index o f f i l m
6

7 a=(20/3600) *(%pi /180)

//
a n g l e made by f i l m i n r a d i a n s

8

9 wavelength =2*a*B*u

// as f r i n g e width i s ’B = wave l ength /(2∗ a∗u ) ’
10

11 printf(”\nThe wave l ength o f monochromatic l i g h t i s =
%. 8 f cm\n”,wavelength)

Scilab code Exa 1.3.4 find the number of fringes

1 // Chapter −1 , Example1 3 4 , pg 1−23
2

3 wavelength =5.82*10^ -5

// wave l ength o f a monochromatic l i g h t
4
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5 u=1.5

// r e f r a c t i v e index o f g l a s s
6

7 a=(20/3600) *(%pi /180)

//
a n g l e made by g l a s s f i l m i n r a d i a n s

8

9 B=wavelength /(2*u*a)

//The f r i n g e width
10

11 N=1/B

// the number o f f r i n g e s per cm
12

13 printf(”\nThe number o f f r i n g e s per cm = %. f \n”,N)

Scilab code Exa 1.3.5 find the diameter of wire

1 // Chapter −1 , Example1 3 5 , pg 1−24
2

3 wavelength =6*10^ -5

// wave l ength o f l i g h t
4

5 B=0.1

// f r i n g e width ( as t h e r e a r e 10 f r i n g e s )
6

7 u=1

// r e f r a c t i v e index o f a i r wedge
8

9 a=wavelength /(2*u*B)
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// as f r i n g e s p a c i n g i s ’B = wave l ength /(2∗ a∗u )
’

10

11 dist =10

// d i s t a n c e o f p l ane o f r e c t a n g u l a r p i e c e s from
wi r e

12

13 d=a*dist

// as f o r s m a l l a n g l e ’ tan ( a ) = a = d/ d i s t ’
14

15 printf(”\nThe d iamete r o f w i r e i s d = %. 3 f cm\n”,d)

Scilab code Exa 1.3.6 find the separation between consecutive bright fringes

1 // Chapter −1 , Example1 3 6 , pg 1−24
2

3 a=10^-4

// as f o r s m a l l a n g l e ’ tan ( a ) = a ’
4

5 wavelength =5900*10^ -10

//
wave l ength o f l i g h t i n a i r

6

7 u=1

// r e f r a c t i v e index o f a i r
8

9 B=wavelength /(2*u*a)

//The
f r i n g e width

10
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11 printf(”\nThe f r i n g e width i s B = %. 5 f m\n”,B)

Scilab code Exa 1.4.1 find the ring number

1 // Chapter −1 , Example1 4 1 , pg 1−32
2

3 // l e t the d i amete r o f nth dark r i n g be doub le the
d i amete r o f tha t o f 40 th r i n g

4

5 // as Dnˆ2 = 4∗R∗n∗wave l ength
6

7 n_1 =40

// 40 th dark r i n g
8

9 n=4*n_1

// as d i amete r i s doub l e
10

11 printf( ’ \nThe r i n g number i s n= %. f ’ ,n)

Scilab code Exa 1.4.2 find radius of curvature and thickness of film

1 // Chapter −1 , Example1 4 2 , pg 1−32
2

3 // For dark r i n g s Dn=s q r t (4∗R∗n∗wave l ength )
4

5 n=10 // 10 th r i n g
6

7 Dn=0.5 // d iamete r o f 10 th r i n g
8

9 wavelength =5*10^ -5 // wave l ength o f l i g h t
10
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11 R=Dn ^2/(4*n*wavelength) // r a d i u s o f c u r v a t u r e
12

13 t=Dn ^2/(8*R) // t h i c k n e s s o f f i l m
14

15 printf( ’ \nThe r a d i u s o f c u r v a t u r e i s R = %. 2 f cm\n ’
,R)

16

17 printf( ’ \nThe t h i c k n e s s o f f i l m i s t = %. 5 f cm\n ’ ,t
)

18

19 // mi s take i n t ex tbook

Scilab code Exa 1.4.3 find the radius of curvature

1 // Chapter −1 , Example1 4 3 , pg 1−33
2

3 n_1=5 // 5 th
r i n g

4

5 n_2 =15 // 15 th
r i n g

6

7 p=n_2 -n_1 //
d i f f e r e n c e between r i n g s

8

9 Dn_1 =0.336 // d iamete r o f
5 th r i n g

10

11 Dn_2 =0.59 // d iamete r o f
15 th r i n g

12

13 wavelength =5890*10^ -8 //
wave l ength o f l i g h t

14

15 R=(Dn_2^2-Dn_1 ^2) /(4*p*wavelength)
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// r a d i u s o f c u r v a t u r e
16

17 printf( ’ \nThe r a d i u s o f c u r v a t u r e i s R = %. 2 f cm\n ’
,R)

Scilab code Exa 1.4.4 find the wavelength of light

1 // Chapter −1 , Example1 4 4 , pg 1−33
2

3 // as n1 = nth r i n g n2 = ( n+8) th r i n g
4

5 p=8 //
d i f f e r e n c e between r i n g s

6

7 Dn_1 =0.42 // d iamete r o f 5
th r i n g

8

9 Dn_2 =0.7 // d iamete r o f
15 th r i n g

10

11 R=200 //
r a d i u s o f c u r v a t u r e

12

13 wavelength =(Dn_2^2-Dn_1 ^2) /(4*p*R)

// wave l ength o f l i g h t
14

15 printf( ’ \nThe wave l ength o f l i g h t i s wave l ength =
%. 6 f cm\n ’ ,wavelength)

Scilab code Exa 1.4.5 find the refractive index of liquid

1 // chapte r −1 , Example1 4 5 , pg 1−34
2
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3 Dn_1 =0.218 // Diameter o f
nth r i n g

4

5 Dn_2 =0.451 // Diameter o f (
n+10) th r i n g

6

7 wavelength =5893*10^ -8 //
wave l ength o f l i g h t

8

9 R=90 // Radius o f
c u r v a t u r e

10

11 p=10

12

13 u=(4*p*wavelength*R)/(Dn_2^2-Dn_1 ^2) //
R e f r a c t i v e index o f l i q u i d

14

15 printf( ’ \ n R e f r a c t i v e index o f l i q u i d i s u = %. 3 f ’ ,u
)

Scilab code Exa 1.4.6 find the diameter of dark ring

1 // chapte r −1 , Example1 4 6 , pg 1−34
2

3 // For nth dark r i n g Dnˆ2 =4∗R∗n∗wave l ength
4

5 D_5 =0.42 // Diameter o f 5 th dark
r i n g

6

7 D_10=sqrt (2* D_5^2) // as number o f r i n g
double , the d i amete r i s s q r t ( 2 ) t imes the

d i amete r o f o r i g i n a l r i n g
8

9 printf( ’ \nThe d iamete r o f 10 th dark r i n g i s D10 = %
. 3 f cm ’ ,D_10)
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Scilab code Exa 1.4.7 find the diameter of dark ring

1 // Chapter −1 , Example1 4 7 , pg 1−35
2

3 R=200

// r a d i u s o f c u r v a t u r e
4

5 wavelength_1 =6000*10^ -8

// wave l ength
o f l i g h t f o r nth dark r i n g

6

7 wavelength_2 =5000*10^ -8

// wave l ength
o f l i g h t f o r ( n+1) th dark r i n g

8

9 // as nth r i n g due to wave l eng th 1= 6000∗10ˆ−8 cm
i s c o i n c i d e with ( n+1) th r i n g due to
wave l eng th 2 =5000∗10ˆ−8 cm

10

11 // t h e r e f o r e 6∗n = 5∗ ( n+1)
12

13 n=5

14

15 Dn=sqrt (4*R*n*wavelength_1)

16

17 printf( ’ \ nDiameter o f nth dark r i n g due to
wave l ength 6000 A. i s Dn = %. 4 f cm\n ’ ,Dn)

18

19 // wrong ans i n t ex tbook

Scilab code Exa 1.4.8 find the refractive index of liquid
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1 // Chapter −1 , Example1 4 8 , pg 1−35
2

3 D_air =2.3 //
Diameter o f b r i g h t r i n g i n a i r

4

5 D_liquid =2 //
Diameter o f b r i g h t r i n g i n l i q u i d

6

7 u=D_air ^2/ D_liquid ^2

// R e f r a c t i v e
index o f l i q u i d

8

9 printf( ’ \n The r e f r a c t i v e index o f l i q u i d i s u = %
. 4 f \n ’ ,u)

Scilab code Exa 1.4.11 find the diameter of ring

1 // Chapter −1 , Example1 4 11 , pg 1−37
2

3 D_4 =0.4 // d iamete r
o f 4 th dark r i n g

4

5 D_12 =0.7 // d iamete r
o f 12 th dark r i n g

6

7 const=D_4 ^2/(4*4) //
assume (R∗wave l ength = c o n s t ) f o r 4 th dark r i n g

8

9 D_20=sqrt (4*20* const) //
For 20 th dark r i n g

10

11 printf( ’ \ nDiameter o f 20 th dark r i n g i s D20 = %. 3 f
cm\n ’ ,D_20)
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Scilab code Exa 1.4.12 calculate the wavelength of light

1 // Chapter −1 , Example1 4 12 , pg 1−38
2

3 n_1=5 // 5 th
r i n g

4

5 n_2 =15 // 15 th
r i n g

6

7 p=n_2 -n_1 //
d i f f e r e n c e between r i n g s

8

9 Dn_1 =0.336 // d iamete r o f
5 th r i n g

10

11 Dn_2 =0.59 // d iamete r o f
15 th r i n g

12

13 R=100 //
Radius o f c u r v a t u r e

14

15 wavelength =(Dn_2^2-Dn_1 ^2) /(4*p*R)*10^8

// wave l ength o f l i g h t
16

17 printf( ’ \ nwave length o f l i g h t i s = %. f A. ’ ,
wavelength)

Scilab code Exa 1.7.1 find the thickness of coating

1 // Chapter −1 , Example1 7 1 , pg 1−42
2
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3 wavelength =560

// wave l ength o f l i g h t i n a i r
4

5 u=2.0

// r e f r a c t i v e index o f s i l i c o n monoxide m a t e r i a l
6

7 //The wave l ength o f ’ wave l ength 1 ’ i n a medium o f
r e f r a c t i v e index ’ u ’ i s

8

9 wavelength_1=wavelength/u

10

11 t=wavelength_1 /4

// t h i c k n e s s o f the f i l m
12

13 printf(”\nThe t h i c k n e s s o f the f i l m i s = %. f nm\n”,t
)

Scilab code Exa 1.7.2 find the thickness of coating

1 // Chapter −1 , Example1 7 2 , pg 1−42
2

3 wavelength =6000

// wave l ength o f l i g h t i n a i r
4

5 u=1.2

// r e f r a c t i v e index o f t r a n s p a r a n t m a t e r i a l
6

7 wavelength_1=wavelength/u

//The wave l ength o f wave l eng th 1 i n a medium o f
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r e f r a c t i v e index ’ u ’
8

9 t=wavelength_1 /4

// t h i c k n e s s o f c o a t i n g
10

11 printf(”\nThe t h i c k n e s s o f c o a t i n g to e l i m i n a t e
r e f l e c t i o n i s t = %. f A. \ n”,t)
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Chapter 2

Diffraction of Light

Scilab code Exa 2.2.1 calculate the width of slit

1 // Chapter −2 , Example2 2 1 , pg 2−10
2

3 angle =30 // a n g l e o f
i n c i d a n c e

4

5 n=1 // f i r s t
minimum

6

7 wavelength =6500*10^ -8 //
wave l ength o f l i g h t

8

9 a=(n*wavelength)/sind(angle)

// For minimum i n t e n s i t y i n s i n g l e s l i t
10

11 printf( ’ \ nva lue o f a =%. 5 f cm\n ’ ,a)

Scilab code Exa 2.2.2 calculate the angular separation between first order minima
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1 // Chapter −2 , Example2 2 2 , pg 2−10
2

3 a=6*10^ -6 // width o f
s l i t

4

5 n=1 // f o r f i r s t
minimum

6

7 wavelength =6000*10^ -10 //
wave l ength o f l i g h t

8

9 angle =2* asind(n*wavelength/a) // a n g u l a r
s e p e r a t i o n

10

11 printf( ’ \nThe a n g u l a r s e p e r a t i o n between f i r s t o r d e r
minima i s a n g l e = %. 4 f d e g r e e \n ’ ,angle)

Scilab code Exa 2.2.3 calculate wavelength of light

1 // Chapter −2 , Example2 2 3 , pg 2−11
2

3 n2=2 // f o r
second o r d e r minima

4

5 n3=3 // f o r
t h i r d o r d e r minima

6

7 wavelength_3 =4000 //
wave l ength o f l i g h t f o r t h i r d o r d e r minima

8

9 // as second o r d e r minima i s c o i n c i d e with t h i r d
o r d e r minima , n2∗wave l ength2= n3∗wave l eng th 3

10

11 wavelength_2=n3*wavelength_3/n2

12
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13 printf(”\ nwave length o f l i g h t f o r s econd o r d e r
minima i s = %. f A. ”,wavelength_2)

Scilab code Exa 2.2.4 find half angular width of a principal maximum

1 // Chapter −2 , Example2 2 4 , pg 2−11
2

3 a=0.16*10^ -3 // width o f
s l i t

4

5 n=1 // f o r f i r s t
minimum

6

7 wavelength =5600*10^ -10 //
wave l ength o f l i g h t

8

9 angle=asind(n*wavelength/a) // a n g u l a r
s e p e r a t i o n

10

11 printf( ’ \nThe h a l f a n g u l a r width o f a p r i n c i p a l
maximum i s a n g l e = %. 4 f d e g r e e s \n ’ ,angle)

Scilab code Exa 2.2.5 find half angular width of central maximum

1 // Chapter −2 , Example2 2 5 , pg 2−11
2

3 a=12*10^ -7 // width o f
s l i t

4

5 n=1 // f o r
f i r s t minimum

6
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7 wavelength =6000*10^ -10 //
wave l ength o f l i g h t

8

9 angle=asind(n*wavelength/a) //
a n g u l a r s e p e r a t i o n

10

11 printf( ’ \nThe h a l f a n g u l a r width o f the c e n t r a l
maximum i s a n g l e = %. 1 f d e g r e e s \n ’ ,angle)

Scilab code Exa 2.2.6 calculate the angle

1 // Chapter −2 , Example2 2 6 , pg 2−12
2

3 a=2*10^ -6 // width o f
s l i t

4

5 n=1 // f o r
f i r s t minimum

6

7 wavelength =6500*10^ -10 //
wave l ength o f l i g h t

8

9 angle=asind(n*wavelength/a) // a n g u l a r
s e p e r a t i o n

10

11 printf( ’ \nThe h a l f a n g u l a r width o f a p r i n c i p a l
maximum i s a n g l e =%. 2 f d e g r e e s \n ’ ,angle)

Scilab code Exa 2.3.1 calculate the missing orders

1 // Chapter −2 , Example2 3 1 , pg 2−16
2

3 a=0.16 // width o f s l i t
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4

5 b=0.8 // width o f s l i t
6

7 n=[1 2 3] // no o f minima
8

9 m=((a+b)/a).*n

10

11 printf( ’ \ nthe m i s s i n g o r d e r s a r e m = ’ )
12

13 disp(m)

Scilab code Exa 2.4.1 find the orders

1 // Chapter −2 , Example2 4 1 , pg 2−24
2

3 wavelength_1 =5000

// wave l ength o f l i g h t
4

5 wavelength_2 =7000

// wave l ength o f l i g h t
6

7 N=4000

// number o f l i n e s per cm
8

9 m_1 =1/(( wavelength_1 *10^ -8)*N)

// f o r wave l ength=
5000 A.

10

11 m_2 =1/(( wavelength_2 *10^ -8)*N)

// f o r wave l ength=
7000 A.

12

13 printf( ’ \nnumber o f o r d e r s v i s i b l e f o r 7000∗10ˆ−10
meter a r e %. 2 f \n ’ ,m_2)

14
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15 printf( ’ \nnumber o f o r d e r s v i s i b l e f o r 5000∗10ˆ−10
meter a r e %. 1 f \n ’ ,m_1)

Scilab code Exa 2.4.2 find the number of lines per meter

1 // Chapter −2 , Example2 4 2 , pg 2−24
2

3 // as a mth o r d e r o f wave l ength 5400 A. i s
super imposed on (m+1) th o r d e r o f wave l ength 4050
A.

4

5 angle =30 // a n g l e
o f d i f f r a c t i o n

6

7 wavelength_1 =5400 //
f o r mth o r d e r

8

9 wavelength_2 =4050 //
f o r (m+1) th o r d e r

10

11 m=wavelength_2 /( wavelength_1 -wavelength_2)

12

13 N=(sind(angle)/(m*wavelength_1))*10^8

//Number o f l i n e s
per cm

14

15 printf( ’ \nNumber o f l i n e s per cm N = %. 2 f ’ ,N)

Scilab code Exa 2.4.3 calculate the wavelength of spectral line

1 // Chapter −2 , Example2 4 3 , pg 2−25
2
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3 // as 3 rd o r d e r l i n e o f wave l ength lam i s c o i n c i d e
with 4 th o r d e r wave l ength 4992 A.

4

5 m_1=3

// 3 rd o r d e r
6

7 m_2=4

// f o r 4 th o r d e r
8

9 wavelength_2 =4992

// f o r 4 th
o r d e r

10

11 wavelength_1=m_2*wavelength_2/m_1

12

13 printf( ’ \ nwave length o f l i g h t i s = %. 0 f A. ’ ,
wavelength_1)

Scilab code Exa 2.4.4 find the angle of diffraction

1 // Chapter −2 , Example2 4 4 , pg 2−25
2

3 wavelength =6328*10^ -10 //
wave l ength o f l i g h t

4

5 m1=1 // f o r
f i r s t o r d e r

6

7 m2=2 // f o r
second o r d e r

8

9 N= 6000*10^2 //Number
o f l i n e s per u n i t l e n g t h
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10

11 angle_1=asind(N*m1*wavelength)

12

13 angle_2=asind(N*m2*wavelength)

14

15 printf( ’ \ nang l e o f d i a f f r a c t i o n f o r 1 s t o r d e r minima
i s ang1 = %. 2 f d e g r e e s ’ ,angle_1)

16

17 printf( ’ \ nang l e o f d i a f f r a c t i o n f o r 2nd o r d e r minima
i s ang2 = %. 2 f d e g r e e s ’ ,angle_2)

Scilab code Exa 2.4.5 calculate the number of lines per meter

1 // Chapter −2 , Example2 4 5 , pg 2−26
2

3 m=2 // o f r s econd
o r d e r p r i n c i p a l maximum

4

5 wavelength =5*10^ -5 //
wave l ength o f l i g h t

6

7 angle =30 // ang o f
d i a f f r a c t i o n

8

9 N=sind(angle)/(m*wavelength)

10

11 printf( ’ \nNumber o f l i n e s per cm i s N = %. f ’ ,N)

Scilab code Exa 2.4.6 find the longest wavelength

1 // Chapter −2 , Example2 4 6 , pg 2−26
2
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3 m=3 // t h i r d
o r d e r

4

5 angle =90 // f o r normal
i n c i d e n c e

6

7 N=7000 //Number o f
l i n e s per meter

8

9 wavelength =(sind(angle)/(m*N))*10^8

10

11 printf( ’ \nThe l o n g e s t wave l ength i s lam = %. 0 f A. ’ ,
wavelength)

Scilab code Exa 2.4.7 calculate the total number of lines

1 // Chapter −2 , Example2 4 7 , pg 2−27
2

3 m=1 // f i r s t
o rd r spectrum

4

5 wavelength =6560*10^ -8 //
wave l ength o f l i g h t

6

7 angle =16.2 // a n g l e
o f d i f f r a c t i o n

8

9 N=2* sind(angle)/(m*wavelength)

10

11 printf( ’ \nNumber o f l i n e s per 2 cm i s N = %. 0 f ’ ,N)

Scilab code Exa 2.4.8 calculate total number of lines
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1 // Chapter −2 , Example2 4 8 , pg 2−27
2

3

4 m=1

// f i r s t o rd r spectrum
5

6 wavelength =6.56*10^ -5

// wave l ength o f
l i g h t

7

8 angle =18.23333333

// a n g l e o f
d i f f r a c t i o n

9

10 N=2* sind(angle)/(m*wavelength)

11

12 printf( ’ \nNumber o f l i n e s per 2 cm i s N = %. 2 f ’ ,N)

Scilab code Exa 2.4.9 calculate the highest order spectrum

1 // Chapter −2 , Example2 4 9 , pg 2−27
2

3 N=5000 //Number o f
l i n e s per meter

4

5 wavelength =6*10^ -5 //
wave l ength o f l i g h t

6

7 m_max =1/(N*wavelength)

8

9 printf( ’ \nThe h i g h e s t o r d e r spectrum i s m = %. 0 f ’ ,
m_max)
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Scilab code Exa 2.4.10 find the order of absent spectra

1 // Chapter −2 , Example2 4 10 , pg 2−28
2

3 N=5000*10^2 //
Number o f l i n e s per meter

4

5 wavelength =6000*10^ -10

// wave l ength o f
l i g h t

6

7 m_max =1/(N*wavelength)

8

9 // f o r abs en t s p e c t r a
10

11 n=[1 2 3]

12

13 m=3*n // as b
= 2a and m = ( ( a+b ) /a ) ∗n

14

15 printf( ’ \n The o r d e r o f ab s en t s p e c t r a i s m = %. 0 f ’
,m_max)

Scilab code Exa 2.4.11 calculate total number of lines

1 // Chapter −2 , Example2 4 11 , pg 2−28
2

3 m=1

// f i r s t o rd r spectrum
4
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5 wavelength =5790*10^ -10

//
wave l ength o f l i g h t

6

7 angle =19.994 //
a n g l e o f d i f f r a c t i o n

8

9 N=2.54* sind(angle)/(m*wavelength *100)

10

11 printf( ’ \nNumber o f l i n e s per 2 . 5 4 cm i s N = %. 0 f
l i n e s ’ ,N)

Scilab code Exa 2.6.1 find angular separation and number of lines per meter

1 // Chapter −2 , Example2 6 1 , pg 2−31
2

3 wavelength_1 =5893*10^ -10

// wave l ength o f
l i g h t

4

5 wavelength_2 =5896*10^ -10

// wave l ength o f
l i g h t

6

7 m=2

// f o r second o r d e r
8

9 N1 =3000*10^2/0.5

//Number o f l i n e s per meter
10

11 angle_1=asind(m*wavelength_1*N1)

// f o r wave l eng th 1
12

13 angle_2=asind(m*wavelength_2*N1)

// f o r wave l eng th 2
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14

15 angle_sep=angle_2 -angle_1

16

17 printf( ’ \ nangu la r s e p e r a t i o n i s %. 4 f d e g r e e s \n ’ ,
angle_sep)

18

19 d_wavelength =3*10^ -10

20

21 N=wavelength_1 /(m*d_wavelength)

22

23 printf( ’ \n The number o f l i n e s per meter i s N = %. 0
f \n ’ ,N)

Scilab code Exa 2.6.2 find the smallest wavelength interval

1 // Chapter −2 , Example2 6 2 , pg 2−32
2

3 wavelength =481 //
wave l ength o f l i g h t

4

5 m=3 // f o r
t h i r d o r d e r

6

7 N=620*5.05 //
number o f l i n e s per meter

8

9 d_wavelength=wavelength /(m*N)

10

11 printf( ’ \n The s m a l l e s t wave l ength i n t e r v a l i s
d wave l eng th = %. 4 f nm\n ’ ,d_wavelength)

Scilab code Exa 2.6.3 find the width of grating
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1 // Chapter −2 , Example2 6 3 , pg 2−33
2

3 wavelength =5890*10^ -10

// wave l ength
o f l i g h t

4

5 d_wavelength =6*10^ -10

6

7 m=2

// f o r second o r d e r
8

9 N=wavelength /( d_wavelength*m)

10

11 W=N/500 //
as t h e r e a r e 500 l i n e s /cm

12

13 printf( ’ \n The width o f g r a t i n g i s W = %. 3 f cm ’ ,W)

Scilab code Exa 2.6.4 find the resolving power of diffraction

1 // Chapter −2 , Example2 6 4 , pg 2−33
2

3 N=3*5000 //
number o f l i n e s

4

5 n_l =5000*10^2 //
number o f l i n e s per meter

6

7 wavelength =5890*10^ -10

// wave l ength o f
l i g h t

8

9 m_max =1/( n_l*wavelength)

10

11 R_P_max =( m_max)*N
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12

13 printf( ’ \n The maximum R. P . = %. 0 f ’ ,R_P_max)

Scilab code Exa 2.6.5 calculate number of lines and the grating element

1 // Chapter −2 , Example2 6 5 , pg 2−34
2

3 wavelength =5890*10^ -10

// wave l ength
o f l i g h t

4

5 d_wavelength =6*10^ -10

6

7 m=2

// f o r second o r d e r
8

9 N=wavelength /( d_wavelength*m)

10

11 W=3 //
width o f g r a t i n g

12

13 width=W/N

14

15 printf( ’ \nNumber o f l i n e s i s N = %. 0 f \n ’ ,N)
16

17 printf( ’ \n The g r a t i n g e l ement ( width o f l i n e ) i s a+
b =%. 7 f cm ’ ,width)

Scilab code Exa 2.6.6 find the resolving power

1 // Chapter −2 , Example2 6 6 , pg 2−34
2
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3 m=2 // f o r second
o r d e r

4

5 N=40000 //Number o f
l i n e s

6

7 RP=m*N

8

9 printf( ’ \n The r e s o l v i n g power i s R. P . = %. 0 f ’ ,RP)
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Chapter 3

Fibre Optics

Scilab code Exa 3.3.1 find refractive index of cladding

1 // Chapter −3 , Example3 3 1 , pg 3−6
2

3 NA=0.5

// Numer ica l a p e r t u r e
4

5 n1=1.54

//
r e f r a c t i v e index o f c o r e

6

7 n2=sqrt(n1^2-NA^2)

// Numer ica l
a p e r t u r e i s ’NAˆ2 = n1 ˆ2 − n2 ˆ2 ’

8

9 printf(”\nThe r e f r a c t i v e index o f c l a d d i n g i s n2 =
%. 3 f \n”,n2)

Scilab code Exa 3.3.2 find refractive index of core and acceptance angle
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1 // Chapter −3 , Example3 3 2 , pg 3−6
2

3 NA=0.2

// Numer ica l a p e r t u r e
4

5 n2=1.59

//
r e f r a c t i v e index o f c l a d d i n g

6

7 n1=sqrt(n2^2-NA^2)

// Numer ica l
a p e r t u r e i s ’NAˆ2 = n1 ˆ2 − n2 ˆ2 ’

8

9 printf(”\nThe r e f r a c t i v e index o f c o r e i s n1 = %. 1 f \
n”,n1)

10

11 n0=1.33

//
r e f r a c t i v e index o f medium

12

13 angle_0=asind(NA/n0)

// For medium n u m e r i c a l a p e r t u r e i s ’NA=n0∗ s i n (
a n g l e 0 ) ’

14

15 printf(”\nThe a c c e p t a n c e a n g l e i s a n g l e 0 = %. 2 f
Degree \n”,angle_0)

Scilab code Exa 3.3.3 find the numerical aperture and acceptance angle

1 // Chapter −3 , Example3 3 3 , pg 3−6
2

3 n1=1.49

// r e f r a c t i v e index f c o r e
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4

5 n2=1.44

// r e f r a c t i v e index o f c l a d d i n g
6

7 NA=sqrt(n1^2 - n2^2)

// Numer ica l
a p e r t u r e i s ’NAˆ2 = n1 ˆ2 − n2 ˆ2 ’

8

9 printf(”\nThe Numer ica l a p e r t u r e i s N.A. = %. 5 f \n”,
NA)

10

11 angle_0=asind(NA)

// f o r a i r n u m e r i c a l a p e r t u r e i s ’NA=s i n ( a n g l e 0 ) ’
12

13 printf(”\nThe a c c e p t a n c e a n g l e i s a n g l e 0 = %. 1 f
Degree \n”,angle_0)

Scilab code Exa 3.3.4 find the critical angle and angle of acceptance cone

1 // Chapter −3 , Example3 3 4 , pg 3−7
2

3 n1=1.6

// r e f r a c t i v e index f c o r e
4

5 n2=1.3

// r e f r a c t i v e index o f c l a d d i n g
6

7 angle_c=asind(n2/n1)

// C r i t i c a l a n g l e
8

9 printf(”\nThe c r i t i c a l a n g l e i s a n g l e c = %. 2 f
Degree \n”,angle_c)
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10

11 angle_0=asind(sqrt(n1^2-n2^2))

// f o r a i r n u m e r i c a l
a p e r t u r e i s ’NA=s i n ( a n g l e 0 ) ’

12

13 angle_cone =2* angle_0

14

15 printf(”\nThe a c c e p t a n c e a n g l e cone = %. 3 f Degree \n”
,angle_cone)

16

17 // mi s take i n t ex tbook

Scilab code Exa 3.3.5 the refractive index of cladding

1 // Chapter −3 , Example3 3 5 , pg 3−7
2

3 angle_0 =30

//
a c c e p t a n c e a n g l e

4

5 n1=1.4

//
r e f r a c t i v e index o f c o r e

6

7 n2=sqrt(n1^2-sind(angle_0)^2)

// Numer ica l a p e r t u r e i s ’
NAˆ2 = n1 ˆ2 − n2 ˆ2 ’ a l s o nu m e r i c a l a p e r t u r e i s ’
NA=s i n ( a n g l e 0 ) ’

8

9 printf(”\nThe r e f r a c t i v e index o f c l a d d i n g i s n2 =
%. 4 f \n”,n2)

Scilab code Exa 3.3.6 calculate the fractional index change
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1 // Chapter −3 , Example3 3 6 , pg 3−8
2

3 n1 =1.563

// r e f r a c t i v e index f c o r e
4

5 n2 =1.498

// r e f r a c t i v e index o f c l a d d i n g
6

7 delta=(n1 -n2)/n1

//
f r a c t i o n a l index change

8

9 printf(”\nThe f r a c t i o n a l index change i s De l ta = %
. 4 f \n”,delta)

Scilab code Exa 3.3.7 calculate the maximum refractive index of cladding

1 // Chapter −3 , Example3 3 7 , pg 3−8
2

3 // as t o t a l i n t e r n a l r e f l e c t i o n t a k e s p l a c e f o r l i g h t
t r a v l l i n g w i t h i n 5 d e g r e e o f the f i b r e a x i s

4

5 angle_c =90-5

// c r i t i c a l a n g l e
6

7 n1=1.50

// r e f r a c t i v e index o f c o r e
8

9 n2=n1*sind(angle_c)

10

11 printf(”\nThe maximum r e f r a c t i v e index o f c l a d d i n g
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i s n2 = %. 4 f \n”,n2)

Scilab code Exa 3.3.8 calculate the acceptance angle

1 // Chapter −3 , Example3 3 8 , pg 3−8
2

3 // In a i r
4

5 angle_0_air =30

// a c c e p t a n c e a n g l e o f an o p t i c a l f i b r e
6

7 NA=sind(angle_0_air)

// Numer ica l
a p e r t u r e i s ’NAˆ2 = n1 ˆ2 − n2 ˆ2 ’ a l s o n u m e r i c a l

a p e r t u r e i s ’NA=s i n ( a n g l e ) ’
8

9 n0=1.33

// r e f r a c t i v e index o f medium
10

11 angle_0=asind(NA/n0)

// For
medium nu m e r i c a l a p e r t u r e i s ’NA=n0∗ s i n ( a n g l e 0 ) ’

12

13 printf(”\nThe a c c e p t a n c e a n g l e i n medium i s a n g l e 0
= %. 2 f Degree \n”,angle_0)

Scilab code Exa 3.4.1 calculate normalized frequency and number of modes

1 // Chapter −3 , Example3 4 1 , pg 3−10
2
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3 d=29*10^ -6

// d iamete r o f c o r e o f s t e p index f i b r e
4

5 wavelength =1.3*10^ -6

// wave l ength o f l i g h t
6

7 n1=1.52

// r e f r a c t i v e index o f c o r e
8

9 n2 =1.5189

// r e f r a c t i v e index o f c l a d d i n g
10

11 V=%pi*d*sqrt(n1^2-n2^2)/wavelength

// Normal i zed
f r e q u e n c y o f the f i b r e

12

13 printf(”\nThe n o r m a l i s e d f r e q u e n c y o f f i b r e i s V =
%. 3 f \n”,V)

14

15 N=V^2/2

//The number o f modes
16

17 printf(”\nThe number o f modes = %. f \n”,N)

Scilab code Exa 3.4.2 calculate the maximum radius for fibre

1 // Chapter −3 , Example3 4 2 , pg 3−10
2

3 // For s i n g l e mode f i b r e , V < 2 . 4 0 5
4
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5 V=2.405

// no rma l i z ed f r e q u e n c y o f f i b r e
6

7 n1=1.47

// r e f r a c t i v e index o f c o r e
8

9 n2=1.46

// r e f r a c t i v e index o f c l a d d i n g
10

11 wavelength =1.3

// wave l ength
12

13 d=V*wavelength /(%pi*sqrt(n1^2-n2^2))

// d iamete r o f
c o r e

14

15 r=(d/2)

16

17 printf(”\nThe maximum r a d i u s f o r f i b r e = %. 3 f um\n”,
r)

Scilab code Exa 3.4.3 find various parameters of fibre

1 // Chapter −3 , Example3 4 3 , pg 3−11
2

3 wavelength =1*10^ -6

// wave l ength o f l i g h t
4

5 r=50*10^ -6
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// r a d i u s o f c o r e
6

7 delta =0.055

// r e l a t i v e r e f r a c t i v e index o f f i b r e
8

9 n1=1.48

// r e f r a c t i v e index o f c o r e
10

11 n2=n1*(1-delta)

// as ’ d e l t a= ( n1−n2 ) /n1 ’
12

13 printf(”\nThe r e f r a c t i v e index o f c l a d d i n g n2 = %. 4
f \n”,n2)

14

15 NA=sqrt(n1^2-n2^2)

//
n u m er i c a l a p e r t u r e

16

17 printf(”\nThe n u m e r i c a l a p e r t u r e N.A. = %. 3 f \n”,NA)
18

19 angle_0=asind(NA)

// as
N.A.= s i n ( a n g l e 0 )

20

21 printf(”\nThe a c c e p t a n c e a n g l e i s a n g l e 0 = %. 2 f
Degree \n”,angle_0)

22

23 d=2*r

24

25 V=%pi*d*NA/wavelength

//
Normal i zed f r e q u e n c y o f the f i b r e

26

27 printf(”\nThe n o r m a l i s e d f r e q u e n c y o f f i b r e i s V =
%. 2 f \n”,V)
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28

29 N=V^2/2

//The number o f modes
30

31 printf(”\nThe number o f modes = %. f \n”,N)

Scilab code Exa 3.4.4 calculate various parameters of fibre

1 // Chapter −3 , Example3 4 4 , pg 3−12
2

3 wavelength =1*10^ -6

// wave l ength o f l i g h t
4

5 d=6*10^ -6

// d iamete r o f c o r e
6

7 n1=1.45

// r e f r a c t i v e index o f c o r e
8

9 n2 =1.448

// r e f r a c t i v e index o f c l a d d i n g
10

11 angle_c=asind(n2/n1)

//
c r i t i c a l a n g l e i s ’ s i n ( a n g l e c ) = n2/n1 ’

12

13 printf(”\nThe c r i t i c a l a n g l e i s a n g l e c = %. f
Degree \n”,angle_c)

14

15 NA=sqrt(n1^2-n2^2)
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16

17 angle_0=asind(NA)

//
a c c e p t a n c e a n g l e i s ’ s i n ( a n g l e 0 ) = NA = s q r t (
n1ˆ2−n2 ˆ2) ’

18

19 printf(”\nThe a c c e p t a n c e a n g l e i s a n g l e 0 = %. 3 f
Degree \n”,angle_0)

20

21 N=%pi^2*d^2*NA ^2/(2* wavelength ^2)

// the
number o f modes p r o p o g a t i n g through f i b r e

22

23 printf(”\ nthe number o f modes p r o p o g a t i n g through
f i b r e i s N = %. f \n”,N)

Scilab code Exa 3.4.5 calculate the number of modes

1 // Chapter −3 , Example3 4 5 , pg 3−12
2

3 wavelength =1*10^ -6

// wave l ength o f l i g h t
4

5 r=50*10^ -6

// r a d i u s o f c o r e
6

7 n1=1.50

// r e f r a c t i v e index o f c o r e
8

9 n2=1.48

// r e f r a c t i v e index o f c l a d d i n g
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10

11 NA=sqrt(n1^2-n2^2)

//
n u m er i c a l a p e r t u r e

12

13 d=2*r

// d iamete r o f c o r e
14

15 N=%pi^2*d^2*NA ^2/(2* wavelength ^2)

// the
number o f modes p r o p o g a t i n g through f i b r e

16

17 printf(”\ nthe number o f modes p r o p o g a t i n g through
f i b r e i s N = %. f \n”,N)

Scilab code Exa 3.4.6 calculate various parameters of fibre

1 // Chapter −3 , Example3 4 6 , pg 3−13
2

3 wavelength =1.4*10^ -6

// wave l ength o f l i g h t
4

5 d=40*10^ -6

// d iamete r o f c o r e
6

7 n1=1.55

// r e f r a c t i v e index o f c o r e
8

9 n2=1.50

// r e f r a c t i v e index o f c l a d d i n g
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10

11 NA=sqrt(n1^2-n2^2)

// n u m e r i c a l a p e r t u r e
12

13 printf(”\nThe n u m e r i c a l a p e r t u r e N.A. = %. 4 f \n”,NA)
14

15 delta=(n1 -n2)/n1

// F r a c t i o n a l index change
16

17 printf(”\nThe f r a c t i o n a l index change De l ta = %. 5 f \n
”,delta)

18

19 V=%pi*d*NA/wavelength

// Normal i zed f r e q u e n c y o f the f i b r e
20

21 printf(”\ nthe V−number i s V = %. 2 f \n”,V)

Scilab code Exa 3.6.1 calculate the fibre attenuation

1 // Chapter −3 , Example3 6 1 , pg 3−17
2

3 Pin=1

// Input power i n mW
4

5 Pout =0.3

// output power i n mW
6

7 Pl=(-10)*log10(Pout/Pin)

// Power l o s s
or a t t e n u a t i o n
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8

9 L=0.1

// Length o f c a b l e i n km
10

11 a=Pl/L

// f i b r e a t t e n u a t i o n
12

13 printf(”\nThe f i b r e a t t e n u a t i o n i s a = %. 2 f dB/km\n”
,a)

Scilab code Exa 3.6.2 calculate the output power

1 // Chapter −3 , Example3 6 2 , pg 3−18
2

3 L=3

// l e n g t h o f f i b r e i n km
4

5 a=1.5

// Loss s p e c i f i c a t i o n i n dB/km
6

7 Pin =9.0

// input power i n uW
8

9 Pl=a*L

// Power l o s s
10

11 Pout=Pin*10^(-Pl/10)

// as
Power l o s s or a t t e n u a t i o n i s Pl =(−10)∗ l o g 1 0 (
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Pout / Pin )
12

13 printf(”\nThe output power Pout = %. 3 f uW\n”,Pout)

Scilab code Exa 3.6.3 calculate the fractional initial intensity

1 // Chapter −3 , Example3 6 3 , pg 3−18
2

3 a=2.2

4

5 // r a t i o= Pout / Pin
6

7 // For a l e n g t h o f L=2 km
8

9 Pl1=a*2

10

11 ratio_1 =10^( -Pl1 /10)

//
as Power l o s s or a t t e n u a t i o n i s Pl =(−10)∗ l o g 1 0 (
Pout / Pin )

12

13 printf(”\nThe f r a c t i o n a l i n i t i a l i n t e n s i t y a f t e r 2
km i s %. 3 f \n”,ratio_1)

14

15 // For a l e n g t h o f L=6 km
16

17 Pl2=a*6

18

19 ratio_2 =10^( -Pl2 /10)

//
as Power l o s s or a t t e n u a t i o n i s Pl =(−10)∗ l o g 1 0 (
Pout / Pin )

20

21 printf(”\nThe f r a c t i o n a l i n i t i a l i n t e n s i t y a f t e r 6
km i s %. 3 f \n”,ratio_2)
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Scilab code Exa 3.6.4 find the loss specification in cable

1 // Chapter −3 , Example3 6 4 , pg 3−19
2

3 Pin =8.6

// Input power i n mW
4

5 Pout =7.5

// output power i n mW
6

7 Pl=(-10)*log10(Pout/Pin)

// Power l o s s
or a t t e n u a t i o n

8

9 L=0.5

// Length o f c a b l e i n km
10

11 a=Pl/L

// Loss s e c i f i c a t i o n
12

13 printf(”\nThe l o s s s p e c i f i c a t i o n i n c a b l e i s a = %
. 3 f dB/km\n”,a)
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Chapter 4

Lasers

Scilab code Exa 4.6.1 find the number of emitted photons

1 // Chapter −4 , Example4 6 1 , pg 4−7
2

3 P=3.147*10^ -3 // output
power

4

5 t=60 // t ime
6

7 wavelength =632.8*10^ -9 //
wave l ength o f He−Ne l a s e r

8

9 h=6.63*10^ -34 // Plancks
c o n s t a n t

10

11 c=3*10^8 //
v e l o c i t y o f l i g h t i n a i r

12

13 N=P*t*wavelength /(h*c) //
No . o f photons emi t t ed

14

15 printf(”\nNo . o f photons emi t t ed each minute \n”)
16
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17 disp(N)

Scilab code Exa 4.6.2 find the ratio of population of two energy levels

1 // Chapter −4 , Example4 6 2 , pg 4−7
2

3 wavelength =694.3*10^ -9 //
wave l ength o f He−Ne l a s e r

4

5 h=6.63*10^ -34 // Plancks
c o n s t a n t

6

7 c=3*10^8 //
v e l o c i t y o f l i g h t i n a i r

8

9 k=1.38*10^ -23 //
Boltzmann c o n s t a n t

10

11 T=300 // ambient
t empera tu re i n k e l v i n

12

13 ratio=%e^-(h*c/( wavelength*k*T)) //
r a t i o o f p o p u l a t i o n o f two ene rgy l e v e l i n l a s e r

14

15 printf(”\ nRat io o f p o p u l a t i o n o f two ene rgy l e v e l i n
l a s e r N2/N1 i s \n”)

16

17 disp(ratio)

Scilab code Exa 4.6.3 calculate the wavelength of photons

1 // Chapter −4 , Example4 6 3 , pg 4−8
2
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3 P=100*10^3 //
avrage power per p u l s e

4

5 t=20*10^ -9 //
t ime d u r a t i o n

6

7 h=6.63*10^ -34 //
Plancks c o n s t a n t

8

9 c=3*10^8 //
v e l o c i t y o f l i g h t i n a i r

10

11 N=6.981*10^15 //
No . o f photons per p u l s e

12

13 wavelength=N*h*c/(P*t)*10^10

14

15 printf(”\nWavelength o f photons = %. f A. \ n”,
wavelength)
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Chapter 5

Quantum Mechanics

Scilab code Exa 5.3.1 calculate de Broglie wavelength and velocity and time

1 // Chapter −5 , Example5 3 1 , pg 5−5
2

3 h=6.63*10^ -34 //
Plancks c o n s t a n t

4

5 m=10^-2 //
mass o f an moving o b j e c t

6

7 v1=1 //
v e l o c i t y o f tha t o b j e c t

8

9 wavelength_1=h/(m*v1)

10

11 printf(”\nThe de B r o g l i e Wavelength i s \n”)
12

13 disp(wavelength_1)

14

15 printf(” meter \n”)
16

17 wavelength_2 =10^ -10

//new de
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B r o g l i e wave l ength
18

19 v2=h/(m*wavelength_2)

//new v e l o c i t y
o f an o b j e c t

20

21 printf(”\nThe new v e l o c i t y o f an o b j e c t i s \n”)
22

23 disp(v2)

24

25 printf(” meter / s e c \n”)
26

27 d=10^-3 //
D i s t a n c e t r a v e l l e d with speed v2

28

29 t=(d/v2)/(365*24*60*60)

// t ime
r e q u i r e d to t r a v e l d i s t a n c e

30

31 printf(”\nTime r e q u i r e d to t r a v e l d i s t a n c e i s \n”)
32

33 disp(t)

34

35 printf(” y e a r s \n”)
36

37 // mi s take i n t ex tbook

Scilab code Exa 5.3.2 calculate the velocity

1 // Chapter −5 , Example5 3 2 , pg 5−6
2

3 h=6.63*10^ -34 //
Plancks c o n s t a n t

4

5 m=9.1*10^ -31 // mass
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o f an e l e c t r o n
6

7 wavelength =10^ -10

// de B r o g l i e wave l ength o f an e l e c t r o n
8

9 v=h/(m*wavelength)

// v e l o c i t y o f an e l e c t r o n
10

11 printf(”\nThe v e l o c i t y o f an e l e c t r o n i s v = %. 1 f m
/ s \n”,v)

Scilab code Exa 5.3.3 calculate kinetic energy of an electron

1 // Chapter −5 , Example5 3 3 , pg 5−6
2

3 h=6.63*10^ -34 //
Plancks c o n s t a n t

4

5 m=9.1*10^ -31 // mass
o f an e l e c t r o n

6

7 wavelength =5000*10^ -10

// de B r o g l i e wave l ength o f an e l e c t r o n
8

9 e=1.6*10^ -19 //
cha rge on e l e c t r o n

10

11 E=h^2/(2*m*wavelength ^2*e)

// K i n e t i c ene rgy o f an e l e c t r o n
12

13 printf(”\ n K i n e t i c ene rgy o f an e l e c t r o n i s E = %. 9 f
eV\n”,E)
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Scilab code Exa 5.3.4 find the wavelength of a beam of neutron

1 // Chapter −5 , Example5 3 4 , pg 5−7
2

3 E=0.025 //
ene rgy o f neut ron

4

5 h=6.63*10^ -34 //
Plancks c o n s t a n t

6

7 m=1.676*10^ -27 // mass
o f a neut ron

8

9 e=1.6*10^ -19 //
cha rge on e l e c t r o n

10

11 wavelength=h/sqrt (2*m*E*e)

//The Wavelength o f a beam o f neut ron
12

13 printf(”\nThe Wavelength o f a beam o f neut ron i s \n”)
14

15 disp(wavelength)

16

17 printf(” meter \n”)

Scilab code Exa 5.3.5 find the de Broglie wavelength of an electron

1 // Chapter −5 , Example5 3 5 , pg 5−7
2

3 E=120 //
k i n e t i c ene rgy o f an e l e c t r o n

4

5 h=6.63*10^ -34 //
Plancks c o n s t a n t

6
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7 m=9.1*10^ -31 // mass
o f an e l e c t r o n

8

9 e=1.6*10^ -19 //
cha rge on e l e c t r o n

10

11 wavelength=h/sqrt (2*m*E*e)

//The de B r o g l i e Wavelength o f an e l e c t r o n
12

13 printf(”\nThe de B r o g l i e Wavelength o f an e l e c t r o n
i s \n”)

14

15 disp(wavelength)

16

17 printf(” meter \n”)

Scilab code Exa 5.3.6 calculate the velocity and kinetic energy of neutron

1 // Chapter −5 , Example5 3 6 , pg 5−7
2

3 h=6.63*10^ -34 //
Plancks c o n s t a n t

4

5 m=1.67*10^ -27 // mass
o f a neut ron

6

7 e=1.6*10^ -19 //
cha rge on e l e c t r o n

8

9 wavelength =10^ -10

//The de B r o g l i e Wavelength o f a neut ron
10

11 v=h/(m*wavelength)

// v e l o c i t y o f a neut ron
12
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13 printf(”\nThe v e l o c i t y o f a neut ron i s v= %. f m/ s \n
”,v)

14

15 E=h^2/(2*m*wavelength ^2*e)

// K i n e t i c ene rgy o f a neut ron
16

17 printf(”\ n K i n e t i c ene rgy o f a neut ron i s E= %. 5 f eV
\n”,E)

Scilab code Exa 5.3.7 find the de Broglie wavelength

1 // Chapter −5 , Example5 3 7 , pg 5−8
2

3 // ( 1 )
4 V=182 //

P o t e n t i a l d i f f e r e n c e
5

6 wavelength_1 =12.27*10^ -10/ sqrt(V)

//The de B r o g l i e wave l ength o f
an e l e c t r o n a c c e l e r a t e d through a p o t e n t i a l d i f f

. o f ’V’
7

8

9 printf(”\nThe de B r o g l i e wave l ength o f an e l e c t r o n
a c c e l e r a t e d through a p o t e n t i a l d i f f . o f V i s \n”)

10

11 disp(wavelength_1)

12

13 printf(” meter \n”)
14

15 // ( 2 )
16 h=6.63*10^ -34 //

Plancks c o n s t a n t
17

18 m=1
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19

20 v=1

21

22 wavelength_2=h/(m*v)

23

24 printf(”\nThe de B r o g l i e wave l ength o f an o b j e c t i s \
n”)

25

26 disp(wavelength_2)

27

28 printf(” meter \n”)

Scilab code Exa 5.3.8 find the momentum and energy of an electron

1 // Chapter −5 , Example5 3 8 , pg 5−9
2

3 h=6.63*10^ -34 //
Plancks c o n s t a n t

4

5 m=9.1*10^ -31 // mass
o f an e l e c t r o n

6

7 e=1.6*10^ -19 //
cha rge on e l e c t r o n

8

9 wavelength =10^ -14

//The de B r o g l i e wave l ength o f an e l e c t r o n
10

11 p=h/wavelength

// as the de B r o g l i e wave l ength o f an e l e c t r o n i s
( lam=h/p )

12

13 printf(”\nThe momentum o f an e l e c t r o n i s \n”)
14

15 disp(p)
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16

17 printf(”kg−meter / s e c \n”)
18

19 E=p^2/(2*m*e)*10^-6

// ene rgy c o r r e s p o n d s to momentum
20

21 printf(”\ nenergy o f an e l e c t r o n i s E = %. 2 f MeV\n”
,E)

Scilab code Exa 5.3.9 find the parameters for an electron wave

1 // Chapter −5 , Example5 3 9 , pg 5−10
2

3 V=3000 //
P o t e n t i a l d i f f e r e n c e

4

5 wavelength =12.27/ sqrt(V) //
The de B r o g l i e wave l ength o f an e l e c t r o n
a c c e l e r a t e d through a p o t e n t i a l d i f f . o f ’V’

6

7 printf(”\nThe de B r o g l i e wave l ength o f an e l e c t r o n
a c c e l e r a t e d through a p o t e n t i a l d i f f . o f V i s %
. 3 f A. \ n”,wavelength)

8

9 h=6.63*10^ -34 //
Plancks c o n s t a n t

10

11 p=h/( wavelength *10^ -10)

// as the de
B r o g l i e wave l ength o f an e l e c t r o n i s ( wave l ength=
h/p )

12

13 printf(”\nThe momentum o f an e l e c t r o n i s \n”)
14

15 disp(p)
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16

17 printf(”kg−meter / s e c \n”)
18

19 wave_no =1/( wavelength *10^ -10)

// wave
number

20

21 printf(”\nThe wave number = %. f /m\n”,wave_no)
22

23 d=2.04 //
d i s t a n c e between p l a n e s

24

25 n=1 //
For f i r s t o r d e t r e f l e c t i o n

26

27 angle=asind(n*wavelength /(2*d)) //
By Bragg ’ s law ’2 d s i n ( a n g l e )=n∗wavelength ’

28

29 printf(”\nThe Bragg a n g l e = %. 3 f Degree \n”,angle)

Scilab code Exa 5.3.10 calculate the de Broglie wavelength and momentum of an electron

1 // Chapter −5 , Example5 3 10 , pg 5−11
2

3 V=10*10^3 //
P o t e n t i a l d i f f e r e n c e

4

5 wavelength =12.27/ sqrt(V) // de
B r o g l i e wave l ength o f an e T h e l e c t r o n a c c e l e r a t e d
through a p o t e n t i a l d i f f e r e n c e o f ’V’

6

7 printf(”\nThe de B r o g l i e wave l ength o f an e l e c t r o n
a c c e l e r a t e d through a p o t e n t i a l d i f f e r e n c e o f V
i s = %. 4 f A. \ n”,wavelength)

8
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9 h=6.63*10^ -34 //
Plancks c o n s t a n t

10

11 p=h/( wavelength *10^ -10)

//The
momentum o f an e l e c t r o n

12

13 printf(”\nThe momentum o f an e l e c t r o n \n”)
14

15 disp(p)

16

17 printf(”kg−meter / s e c \n”)

Scilab code Exa 5.3.11 calculate the ratio of de Broglie wavelengths

1 // Chapter −5 , Example5 3 11 , pg 5−11
2

3 // a proton and a lpha p a r t i c l e a r e a c c e l e r a t e d by the
same p o t e n t i a l d i f f e r e n c e

4

5 m_p =1.67*10^ -27

// mass o f
proton

6

7 m_a =4*m_p

//
mass o f a lpha p a r t i c l e ( assume mass o f a lpha
p a r t i c l e to be 4 t imes the mass o f proton )

8

9 e=1.6*10^ -19

//
cha rge o f pro ton

10

11 e_a =2*e
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// cha rge o f an a lpha p a r t i c l e
12

13 h=6.63*10^ -34

//
p l a n c k s c o n s t a n t

14

15 wavelength_p=h/sqrt (2*m_p*e)

// wave l ength
o f pro ton

16

17 wavelength_a=h/sqrt (2*m_a*e_a)

// wave l ength o f
an a lpha p a r t i c l e

18

19 ratio=wavelength_p/wavelength_a

// r a t i o o f
the de B r o g l i e wave l eng th s a s s o c i a t e d with

proton and a lpha p a r t i c l e
20

21 printf(”\ nthe r a t i o o f wave l eng th s a s s o c i a t e d with
proton and a lpha p a r t i c l e = %. 3 f \n”,ratio)

Scilab code Exa 5.3.12 calculate the velocity and de Broglie wavelength of an alpha particle

1 // Chapter −5 , Example5 3 12 , pg 5−12
2

3 h=6.63*10^ -34

// Plancks c o n s t a n t
4

5 m=6.68*10^ -27

// mass o f a lpha p a r t i c l e
6

7 E=1.6*10^ -16
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// ene rgy a s o c i a t e d with a lpha p a r t i c l e
8

9 wavelength=h/sqrt (2*m*E)

10

11 printf(”\nThe de B r o g l i e wave l ength o f an a lpha
p a r t i c l e \n”)

12

13 disp(wavelength)

14

15 printf(” meter \n”)
16

17 v=h/(m*wavelength)

// v e l o c i t y o f an a lpha p a r t i c l e
18

19 printf(”\nThe v e l o c i t y o f an a lpha p a r t i c l e v = %. 2
f m/ s \n”,v)

Scilab code Exa 5.3.13 find the de Broglie wavelengths of photon and electron

1 // Chapter −5 , Example5 3 13 , pg 5−12
2

3 h=6.63*10^ -34

// Plancks c o n s t a n t
4

5 c=3*10^8

// v e l o c i t y o f l i g h t i n a i r
6

7 E=1.6*10^ -19

// ene rgy o f photon
8
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9 wavelength_ph=h*c/E

//The ene rgy o f photon i s E=h∗ c / lamph
10

11 printf(”\nThe de B r o g l i e wave l ength o f a photon \n”)
12

13 disp(wavelength_ph)

14

15 printf(” meter \n”)
16

17 m=9.1*10^ -31

// mass o f an e l e c t r o n
18

19 wavelength_e=h/sqrt (2*m*E)

20

21

22 printf(”\nThe de B r o g l i e wave l ength o f an e l e c t r o n \n
”)

23

24 disp(wavelength_e)

25

26 printf(” meter \n”)

Scilab code Exa 5.3.14 find the de Broglie wavelength of an electron

1 // Chapter −5 , Example5 3 14 , pg 5−13
2

3 h=6.63*10^ -34

// Plancks c o n s t a n t
4

5 m_0 =9.1*10^ -31

// r e s t mass o f e l e c t r o n
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6

7 c=3*10^8

// v e l o c i t y o f l i g h t i n a i r
8

9 E=m_0*c^2

// k i n e t i c ene rgy a s s o c i a t e d with
10

11 wavelength=h/sqrt (2* m_0*E)

//The
de b r o g l i e wave l ength o f an e l e c t r o n

12

13 printf(”\nThe de B r o g l i e wave l ength o f an e l e c t r o n \n
”)

14

15 disp(wavelength)

16

17 printf(” meter \n”)

Scilab code Exa 5.7.1 find the accuracy in position of an electron

1 // Chapter −5 , Example5 7 1 , pg 5−26
2

3 unc =1*10^ -4

// as
u n c e r t a i n t y i s 0 . 0 1%

4

5 m=9.1*10^ -31

// mass o f
an e l e c t r o n

6

7 h=6.63*10^ -34

// Plancks
c o n s t a n t
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8

9 v=400

//
speed o f an e l e c t r o n

10

11 delta_v=unc*v

//
e r r o r i n measurement o f speed

12

13 delta_x=h/(4* %pi*m*delta_v)

//By
He i s enberg ’ s u n c e r t a i n t y p r i c i p l e

14

15 printf(”\nThe accu ra cy i n p o s i t i o n o f an e l e c t r o n
D e l t a x = %. 5 f m\n”,delta_x)

Scilab code Exa 5.7.2 calculate the percentage of uncertainty

1 // Chapter −5 , Example5 7 2 , pg 5−27
2

3 delta_x =10*10^ -9

//
p o s i t i o n i s l o c a t e d w i t h i n t h i s d i s t a n c e

4

5 h=6.63*10^ -34

//
p l a n c k s c o n s t a n t

6

7 delta_px=h/(4* %pi*delta_x)

//By
He i s enberg ’ s u n c e r t a i n t y p r i c i p l e

8

9 E=1.6*10^ -16

//
Energy a s s o c i a t e d with an e l e c t r o n
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10

11 m=9.1*10^ -31

// mass
o f an e l e c t r o n

12

13 p=sqrt (2*m*E)

//
momentum o f an e l e c t r o n

14

15 percentage=delta_px *100/p

//
p e r c e n t a g e u n c e r t a i n t y i n momentum

16

17 printf(”\ n p e r c e n t a g e u n c e r t a i n t y i n momentum o f an
e l e c t r o n = %. 4 f \n”,percentage)

Scilab code Exa 5.7.3 find the accuracy in position of an electron

1 // Chapter −5 , Example5 7 3 , pg 5−27
2

3

4 uncertainty =1*10^ -4

// as
u n c e r t a i n t y i s 0 . 0 1%

5

6 m=9.1*10^ -31

// mass o f
an e l e c t r o n

7

8 h=6.63*10^ -34

// Plancks
c o n s t a n t

9

10 v=4*10^5

//
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speed o f an e l e c t r o n
11

12 delta_v=uncertainty*v

//
e r r o r i n measurement o f speed

13

14 delta_x=h/(4* %pi*m*delta_v)

//By
He i s enberg ’ s u n c e r t a i n t y p r i c i p l e

15

16 printf(”\nThe accu ra cy i n p o s i t i o n o f an e l e c t r o n
D e l t a x = %. 8 f m\n”,delta_x)

Scilab code Exa 5.7.4 find the accuracy in position of an electron

1 // Chapter −5 , Example5 7 4 , pg 5−27
2

3 uncertainty =1*10^ -2

// as
u n c e r t a i n t y i s 1%

4

5 m=9.1*10^ -31

// mass o f
an e l e c t r o n

6

7 h=6.63*10^ -34

// Plancks
c o n s t a n t

8

9 v=1.88*10^6

// speed
o f an e l e c t r o n

10

11 delta_v=uncertainty*v

//
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e r r o r i n measurement o f speed
12

13 delta_x=h/(4* %pi*m*delta_v)

//By
He i s enberg ’ s u n c e r t a i n t y p r i c i p l e

14

15 printf(”\nThe accu ra cy i n p o s i t i o n o f an e l e c t r o n
D e l t a x =\n”)

16

17 disp(delta_x)

18

19 printf(” meter \n”)

Scilab code Exa 5.7.5 calculate the minimum time spent by the electrons

1 // Chapter −5 , Example5 7 5 , pg 5−28
2

3 //By He i s enberg ’ s u n c e r t a i n t y p r i n c i p l e
4

5 // ( d e l t a E ∗ d e l t a t )>=h /(4∗%pi )
6

7 // t h e r e f o r e ( h∗ c∗ d e l t a w a v e l e n g t h ∗ d e l t a t /
wave l ength ˆ2) >= h /(4∗%pi )

8

9 wavelength =4*10^ -7

// wave l ength o f s p e c t r a l l i n e
10

11 c=3*10^8

// v e l o c i t y o f l i g h t i n a i r
12

13 delta_wavelength =8*10^ -15

// width o f s p e c t r a l l i n e

82



14

15 delta_t=wavelength ^2/(4* %pi*c*delta_wavelength)

16

17 printf(”\nThe minimum time r e q u i r e d by the e l e c t r o n s
i n upper ene rgy s t a t e D e l t a t = \n”)

18

19 disp(delta_t)

20

21 printf(” s e c \n”)

Scilab code Exa 5.7.6 calculate the uncertainty in energy

1 // Chapter −5 , Example5 7 6 , pg 5−29
2

3 h=6.63*10^ -34

// Plancks c o n s t a n t
4

5 e=1.6*10^ -19

// cha rge o f an e l e c t r o n
6

7 delta_t =1.4*10^ -10

// t ime spent i n e x c i t e d s t a t e
8

9 delta_E=h/(4* %pi*delta_t*e)

//By He i s enberg ’ s u n c e r t a i n t y p r i n c i p l e ( d e l t a E ∗
d e l t a t )>= h /(4∗%pi )

10

11 printf(”\nThe u n c e r t a i n t y i n ene rgy o f I rad ium i n
the e x c i t e d s t a t e De l ta E = %. 8 f eV\n”,delta_E)
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Scilab code Exa 5.7.7 find the time spent by an atom in excited state

1 // Chapter −5 , Example5 7 7 , pg 5−29
2

3 //By He i s enberg ’ s u n c e r t a i n t y p r i n c i p l e
4

5 // ( d e l t a E ∗ d e l t a t )>=h /(4∗%pi )
6

7 // t h e r e f o r e ( h∗ c∗ d e l t a w a v e l e n g t h ∗ d e l t a t /
wave l ength ˆ2) >= h /(4∗%pi )

8

9 wavelength =546*10^ -9

// wave l ength o f s p e c t r a l l i n e
10

11 c=3*10^8

// v e l o c i t y o f l i g h t i n a i r
12

13 delta_wavelength =10^ -14

// width o f s p e c t r a l l i n e
14

15 delta_t=wavelength ^2/(4* %pi*c*delta_wavelength)

16

17 printf(”\nThe t ime spen t by an atom i n the e x c i t e d
s t a t e \n”)

18

19 disp(delta_t)

20

21 printf(” s e c \n”)
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Scilab code Exa 5.15.1 find the energy of an electron for different states

1 // Chapter −5 , Example5 15 1 , pg 5−41
2

3 //En=(nˆ2∗h ˆ2) /(8∗m∗ e∗Lˆ2) n = 1 , 2 , 3 , . . . .
4

5 e=1.6*10^ -19

// cha rge o f an e l e c t r o n
6

7 h=6.63*10^ -34

//
Plancks c o n s t a n t

8

9 m=9.1*10^ -31

// mass o f an e l e c t r o n
10

11 L=2*10^ -10

// width
12

13 E1=h^2/(8*m*e*L^2)

// For
ground s t a t e n=1

14

15 printf(”\nThe ene rgy o f an e l e c t r o n i n ground s t a t e
E1 = %. 2 f eV\n”,E1)

16

17 E2=4*E1

// For f i r s t e x c i t e d s t a t e n=2
18

19 printf(”\nThe ene rgy o f an e l e c t r o n i n ground s t a t e
E2 = %. 2 f eV\n”,E2)

20

21 E3=9*E1
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// For second e x c i t e d s t a t e n=3
22

23 printf(”\nThe ene rgy o f an e l e c t r o n i n ground s t a t e
E3 = %. 2 f eV\n”,E3)

Scilab code Exa 5.15.2 find the ground state energy of an electron

1 // Chapter −5 , Example5 15 2 , pg 5−42
2

3 //En=(nˆ2∗h ˆ2) /(8∗m∗ e∗Lˆ2) n = 1 , 2 , 3 , . . . .
4

5 // as width ’L ’ g e t s doub le , the ground s t a t e ene rgy
becomes one−f o u r t h

6

7 E=5.6*10^ -3

// Ground s t a t e ene rgy o f an e l e c t r o n
8

9 E_new=E/4

// width i s doubled
10

11 printf(”\nThe new energy o f an e l e c t r o n i n ground
s t a t e E = %. 4 f \n”,E_new)

Scilab code Exa 5.15.3 calculate the probability of finding the particle

1 // Chapter −5 , Example5 15 3 , pg 5 42
2

3 // f o r box o f width a , the n o r m a l i s e d e i g e n
f u n c t i o n s a r e

4

5 // ’ s c i = s q r t (2/ a ) ∗ s i n ( n∗%pi∗x/a ) ’
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6

7 // ’ s c i c = s q r t (2/ a ) ∗ s i n ( n∗%pi∗x/a ) ’ complex
c o n j u g a t e

8

9 // f o r f i r s t e x c i t a t i o n
10

11 n=2

12

13 // p r o b a b i l i t y o f f i n d i n g the p a r t i c l e i s P =
i n t e g r a l a /4 to 3a /4 o f s c i ∗ s c i c

14

15 // as ’ a ’ i s c o n s t a n t width
16 // assume
17 a=1

18

19 function y=f(x),y= (2/a)*(sin(n*%pi*x/a))^2,

// y = s c i ∗ s c i c
20 endfunction

21

22 P=intg(a/4,3*a/4,f)

23

24 printf( ’ \nThe p r o b a b i l i t y o f f i n d i n g the p a r t i c l e i s
P = %. 1 f ’ ,P)

Scilab code Exa 5.15.4 find the probability of finding the particle

1 // Chapter −5 , Example5 15 4 , pg 5 43
2

3 // p r o b a b i l i t y o f f i n d i n g the p a r t i c l e i s P =
i n t e g r a l x1 to x2 o f s c i ∗ s c i c

4

5 // i n t e r v a l i s ( 0 , 1 / 2 )
6

7 x1=0

8
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9 x2=1/2

10

11 // s c i= x∗ s q r t ( 3 )
12

13 // complex c o n j u g a t e i s s c i c = x∗ s q t r ( 3 )
14

15 function y=f(x),y=(x*sqrt (3))^2,

// y = s c i ∗ s c i c
16 endfunction

17

18 P=intg(x1,x2 ,f)

19

20 printf( ’ \nThe p r o b a b i l i t y o f f i n d i n g the p a r t i c l e i s
P = %. 3 f ’ ,P)

Scilab code Exa 5.15.5 find the lowest energy states

1 // Chapter −5 , Example5 15 5 , pg 5−44
2

3 // f o r an e l e c t r o n
4

5 e=1.6*10^ -19 //
e l e c t r o n cha rge

6

7 m_e =9.1*10^ -31 // mass
o f an e l e c t r o n

8

9 L=10^ -9 // width
o f w e l l

10

11 h=6.63*10^ -34 // Plank
’ s c o n s t a n t

12

13 // the ene rgy l e v e l a r e g i v e n by En = nˆ2 ∗h ˆ2/(8∗m
∗Lˆ2)
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14

15 Ee1 =(1^2) *(h^2) /(8* m_e*e*(L^2))

// f o r n = 1
16

17 Ee2 =(2^2) *(h^2) /(8* m_e*e*(L^2))

// f o r n = 2
18

19 Ee3 =(3^2) *(h^2) /(8* m_e*e*(L^2))

// f o r n = 3
20

21 printf( ’ \n FOR AN ELECTRON ’ )
22 printf( ’ \n the l o w e s t t h r e e ene rgy s t a t e s a r e

o b t a i n e d ’ )
23 printf( ’ \n f o r n = 1 Ee1 = %. 4 f eV ’ ,Ee1)
24 printf( ’ \n f o r n = 2 Ee2 = %. 4 f eV ’ ,Ee2)
25 printf( ’ \n f o r n = 3 Ee3 = %. 4 f eV ’ ,Ee3)
26

27

28 // f o r the g r a i n o f dust
29

30 m=10^-9 // mass o f
g r a i n o f dust

31

32 l=10^-4 // width o f
w e l l

33

34 E1 =(1^2) *(h^2) /(8*m*e*(l^2))

// f o r n = 1
35

36 E2 =(2^2) *(h^2) /(8*m*e*(l^2))

// f o r n = 2
37

38 E3 =(3^2) *(h^2) /(8*m*e*(l^2))

// f o r n = 3
39

40 printf( ’ \n\n FOR THE GRAIN OF DUST ’ )
41 printf( ’ \n the l o w e s t t h r e e ene rgy s t a t e s a r e

o b t a i n e d ’ )
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42 printf( ’ \n f o r n = 1 E1 = ’ )
43 disp(E1)

44 printf( ’ eV ’ )
45 printf( ’ \n f o r n = 2 E2 = ’ )
46 disp(E2)

47 printf( ’ eV ’ )
48 printf( ’ \n f o r n = 3 E3 = ’ )
49 disp(E3)

50 printf( ’ eV ’ )

Scilab code Exa 5.15.6 calculate the width of the well

1 // Chapter −5 , Example5 15 6 , pg 1−45
2

3 E=38

// p o t e n t i a l ene rgy
4

5 e=1.6*10^ -19

// cha rge o f an e l e c t r o n
6

7 h=6.63*10^ -34

// Plancks c o n s t a n t
8

9 m=9.1*10^ -31

// mass o f an e l e c t r o n
10

11 // the l o w e s t ene rgy o f an e l e c t r o n f o r n=1 i s E=h
ˆ2/(8∗m∗ e∗Lˆ2)

12

13 L=sqrt(h^2/(8*m*e*E))

//
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width o f the w e l l
14

15 printf(”\nThe width o f the w e l l i s L =\n”)
16

17 disp(L)

18

19 printf(” meter \n”)

Scilab code Exa 5.15.7 calculate the energy and wavelength of the emitted photon

1 // Chapter −5 , Example5 15 7 , pg 1−45
2

3 e=1.6*10^ -19

// cha rge o f an e l e c t r o n
4

5 h=6.63*10^ -34

// Plancks c o n s t a n t
6

7 m=9.1*10^ -31

// mass o f an e l e c t r o n
8

9 c=3*10^8

// speed o f l i g h t i n a i r
10

11 //The ene rgy e i g e n v a l u e s a r e g i v e n by E=(hˆ2∗n
ˆ2) /(8∗m∗ e∗Lˆ2)

12

13 L=5*10^ -10

// width o f p o t e n t i a l w e l l
14
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15 // as e l e c t r o n makes a t r a n s i t t i o n from i t s n=2 to n
=1 ene rgy l e v e l

16

17 E1=(1*h^2) /(8*m*e*L^2)

//
f o r n=1

18

19 E2=(4*h^2) /(8*m*e*L^2)

//
f o r n=2

20

21 E=E2 -E1

//The ene rgy o f emi t t ed photon
22

23 printf(”\nThe ene rgy o f emi t t ed photon i s E2−E1 = %
. 2 f eV\n”,E)

24

25 //The ene rgy o f photon i n terms o f wave l ength i s ( h∗
c ) / lam

26

27 wavelength =(h*c)/(E*e)

28

29 printf(”\nThe wave l ength o f emi t t ed photon i s = %. 9 f
m\n”,wavelength)
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Chapter 6

Motion of Charged Particle in
Electric and Magnetic Fields

Scilab code Exa 6.1.1 calculate radius of revolution and distance covered

1 // Chapter −6 , Example6 1 1 , pg 6−6
2

3 m=9.1*10^ -31 //
mass o f an e l e c t r o n i n kg

4

5 v=2.5*10^6 //
v e l o c i t y o f an e l e c t r o n

6

7 B=0.94*10^ -4 //
s t r e n g t h o f un i fo rm magnet i c f i e l d

8

9 e=1.6*10^ -19 //
cha rge o f an e l e c t r o n

10

11 angle =30

// a n g l e between v e l o c i t y v e c t o r and f i e l d
d i r e c t i o n

12

13 r=m*v*sind(angle)/(B*e)*10^3 // r a d i u s
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o f r e v o l u t i o n
14

15 printf(”\ n r a d i u s o f r e v o l u t i o n r = %. 2 f mm \n”,r)
16

17 l=5*v*cosd(angle)*2* %pi*m/(B*e) //
d i s t a n c e cove rd i n f i v e r e v o l u t i o n s

18

19 printf(” d i s t a n c e cove rd i n f i v e r e v o l u t i o n s 5 l =%. 3
f m”,l)

Scilab code Exa 6.1.2 calculate radius and pitch

1 // Chapter −6 , Example6 1 2 , pg 6−7
2

3 m=9.1*10^ -31 //
mass o f an e l e c t r o n i n kg

4

5 v=3*10^7 //
v e l o c i t y o f an e l e c t r o n

6

7 B=0.23 //
s t r e n g t h o f un i fo rm magnet i c f i e l d

8

9 e=1.6*10^ -19 //
cha rge o f an e l e c t r o n

10

11 angle =45 //
a n g l e between v e l o c i t y v e c t o r and f i e l d d i r e c t i o n

12

13 r=m*v*sind(angle)/(B*e)*10^3 // r a d i u s
o f r e v o l u t i o n

14

15 printf(”\ n r a d i u s o f r e v o l u t i o n r = %. 3 f mm\n”,r)
16

17 l=v*cosd(angle)*2*%pi*m/(B*e)*10^3 // p i t c h
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f h e l i c a l path
18

19 printf(” p i t c h o f h e l i c a l path l = %. 1 f mm\n”,l)

Scilab code Exa 6.1.3 find the input voltage

1 // Chapter −6 , Example6 1 3 , pg 6−7
2

3 y=1.5 // d e f l e c t i o n
i n the beam

4

5 d=0.42 // d i s t a n c e
between two p l a t e s

6

7 D=28 // d i s t a n c e o f
s c r e e n from c e n t e r o f p l a t e s

8

9 l=1.8 // l e n g t h o f
p l a t e s

10

11 Va =1.6*10^3 // anode
v o l t a g e

12

13 V=2*y*d*Va/(D*l)

14

15 Vin=V/6 // as
a m p l i f i e r ga in i s 60

16

17 printf(”\ n a p p l i e d v o l t a g e i s Vin = %. 2 f V\n”,Vin)

Scilab code Exa 6.5.1 calculate phase change

1 // Chapter −6 , Example6 5 1 , pg 6−16
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2

3 dA=0.8 // minor
a x i s

4

5 dB=2 // major
a x i s

6

7 phase_shift=asind(dA/dB) // phase
c a l c u l a t i o n

8

9 printf(”\n phase s h i f t = %. 2 f Degree s \n”,phase_shift
)
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Chapter 7

Superconductivity

Scilab code Exa 7.3.1 calculate critical temperature of element

1 // Chapter −7 , Example7 3 1 , pg 7−6
2

3 Ho =2*10^5 //
c r i t i c a l f i e l d at a b s o l u t e z e r o

4

5 Hc =1*10^5 //
c r i t i c a l f i e l d at g i v e n t empera tu r e

6

7 T=8 //
t empera tu re

8

9 Tc=T/sqrt(1-(Hc/Ho))

10

11 printf(”\ n c r i t i c a l t empera tu r e o f the e l ement Tc = %
. 2 f Ke lv in ” ,Tc)

Scilab code Exa 7.3.2 find the critical field
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1 // Chapter −7 , Example7 3 2 , pg 7−7
2

3 Bo =3.06*10^ -2 //
c r i t i c a l f i e l d at a b s o l u t e z e r o

4

5 Tc=3.7 //
c r i t i c a l t empera tu r e

6

7 T=2 //
t empera tu re

8

9 Bc=Bo*(1-(T/Tc)^2)

10

11 printf(”\ n c r i t i c a l f i e l d o f w i r e Bc = %. 5 f T”,Bc)

Scilab code Exa 7.3.3 calculate the critical current

1 // Chapter −7 , Example7 3 3 , pg 7−7
2

3 Ho =6.5*10^4 //
c r i t i c a l f i e l d at a b s o l u t e z e r o

4

5 Tc=7.18 //
c r i t i c a l t empera tu r e

6

7 T=4.2 //
t empera tu re

8

9 r=0.5*10^ -3 //
r a d i u s o f l e a d w i r e

10

11 Hc=Ho*(1-(T/Tc)^2)

12

13 Ic=2*%pi*r*Hc

14
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15 printf(”\ n c r i t i c a l c u r r e n t f o r w i r e I c = %. 2 f
Amperes\n”,Ic)

Scilab code Exa 7.3.4 calculate the isotopic mass

1 // Chapter −7 , Example7 3 4 , pg 7−8
2

3 Tc1 =4.185 // c r i t i c a l
t empera tu re 1

4

5 Tc2 =4.133 // c r i t i c a l
t empera tu re 2

6

7 M1 =199.5 // i s o t o p i c mass
o f a meta l a t t empera tu r e T1

8

9 a=0.5

10

11 M2=(Tc1*sqrt(M1)/Tc2)^2

12

13 printf(”\ n i s o t o p i c mass i s M2 = %. 2 f ”,M2)
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