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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

Scilab code Exa 1.1 distance of screen from slits

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 d=0.08*10** -2 // d i s t a n c e between s l i t s (m)
8 beta1 =6*10** -4 // f r i n g e width (m)
9 c=3*10**8 // v e l o c i t y o f l i g h t (m/ s e c )

10 mu =8*10**11*10**3 // f r e q u e n c y ( Hz ) i s i n (1/ s )
where m i c r o s e c o n d s a r e c o n v e r t e d to s e c o n d s

11

12 // C a l c u l a t i o n
13 lamda=c/mu // wave l ength (m)
14 D=beta1*d/lamda // d i s t a n c e o f s c r e e n from

s l i t s (m)
15

16 // R e s u l t
17 printf(”\n d i s t a n c e o f s c r e e n from s l i t s i s %0 . 3 f m

”,D)
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Scilab code Exa 1.2 wavelength of light source

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda1 =4200*10** -10 // wave l ength (m)
8 beta11 =0.64*10** -2 // f i r s t f r i n g e width (m)
9 beta12 =0.46*10** -2 // second f r i n g e width (m)
10

11 // C a l c u l a t i o n
12 lamda2=lamda1 *2* beta12/beta11 // wave l ength o f

l i g h t s o u r c e (m)
13

14 // R e s u l t
15 printf(”\n wave l ength o f l i g h t s o u r c e i s %0 . 3 f

angstrom ”,lamda2 *10**10)

Scilab code Exa 1.3 distance of point on screen from centre

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 Y=1*10** -3 // d i s t a n c e between s l i t s (m)
8 D=1 // d i s t a n c e between s l i t and

s c r e e n (m)
9 d=1*10** -3 // p o i n t d i s t a n c e (m)
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10 lamda =5893*10** -10 // wave l ength ( angs ton )
11

12 // C a l c u l a t i o n
13 delta1=Y*d/D // path d i f f e r e n c e (m)
14 Pd=2*%pi*delta1/lamda // phase d i f f e r e n c e ( r a d i a n )
15 r=(cos(Pd/2))**2 // r a t i o o f i n t e n s i t y
16 delta2=lamda/4 // path d i f f e r e n c e (m)
17 W=delta2*D/d // d i s t a n c e o f p o i n t on

s c r e e n from c e n t r e (m)
18

19 // R e s u l t
20 printf(”\n r a t i o o f i n t e n s i t y i s %0 . 4 f ”,r)
21 printf(”\n d i s t a n c e o f p o i n t on s c r e e n from c e n t r e

i s %0 . 3 f ∗10∗∗−4 m”,W*10**4)
22 printf(”\n answers i n the book v a r i e s due to

round ing o f f e r r o r s ”)

Scilab code Exa 1.4 ratio of maximum intensity to minimum intensity

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 I1=10 // i n t e n s i t y (Wm∗∗−2)
8 I2=25 // i n t e n s i t y (Wm∗∗−2)
9

10 // C a l c u l a t i o n
11 a1bya2=sqrt(I1/I2)

12 ImaxbyImin =( a1bya2 +1) **2/( a1bya2 -1)**2 // r a t i o o f
maximum i n t e n s i t y to minimum i n t e n s i t y

13

14 // R e s u l t
15 printf(”\n r a t i o o f maximum i n t e n s i t y to minimum

11



i n t e n s i t y i s %0 . 3 f ”,ImaxbyImin)

Scilab code Exa 1.6 distance between slits

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =500*10** -9 // wave l ength (m)
8 D=2 // d i s t a n c e o f s c r e e n from

s l i t s (m)
9 l=5*10** -2 // d i s t a n c e (m)

10 n=100 // number o f f r i n g e s
11

12 // C a l c u l a t i o n
13 beta1=l/n

14 d=lamda*D/beta1 // d i s t a n c e between s l i t s (m)
15

16 // R e s u l t
17 printf(”\n d i s t a n c e between s l i t s i s %0 . 0 f mm”,d

*10**3)

Scilab code Exa 1.7 fringe width

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 d=0.2*10** -3 // d i s t a n c e between s l i t s (m)
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8 lamda =550*10** -9 // wave l ength (m)
9 D=1 // d i s t a n c e o f s c r e e n from

s l i t s (m)
10

11 // C a l c u l a t i o n
12 beta1=lamda*D/d // f r i n g e width (m)
13

14 // R e s u l t
15 printf(”\n f r i n g e width i s %0 . 3 f mm”,beta1 *10**3)

Scilab code Exa 1.8 angular position of first maximum

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n=10

8 lamda =5460*10** -10 // wave l ength (m)
9 d=0.1*10** -3 // d i s t a n c e between s l i t s (

m)
10 D=2 // d i s t a n c e o f s c r e e n from

s l i t s (m)
11

12 // C a l c u l a t i o n
13 x10=n*lamda*D/d // d i s t a n c e from

c e n t r e where 10 th maximum i s o b t a i n e d (m)
14 tantheta1=x10/2 // a n g u l a r p o s i t i o n

o f 10 th maximum( r a d i a n )
15 tantheta1=tantheta1 *180/ %pi // a n g u l a r p o s i t i o n o f

10 th maximum( d e g r e e s )
16 x1=lamda*D/(2*d) // d i s t a n c e from

c e n t r e where 1 s t maximum i s o b t a i n e d (m)
17 tantheta2=x1/2 // a n g u l a r p o s i t i o n
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o f 1 s t maximum( r a d i a n )
18 tantheta2=tantheta2 *180/ %pi // a n g u l a r p o s i t i o n o f 1

s t maximum( d e g r e e s )
19

20 // R e s u l t
21 printf(”\n a n g u l a r p o s i t i o n o f 10 th maximum i s %0 . 2 f

d e g r e e s ”,tantheta1)
22 printf(”\n a n g u l a r p o s i t i o n o f 1 s t maximum i s %0 . 3 f

d e g r e e s ”,tantheta2)

Scilab code Exa 1.9 least distance of the point from central maximum

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda1 =650*10** -9 // wave l ength (m)
8 lamda2 =500*10** -9 // wave l ength (m)
9 n1=10

10 n2=13

11 D=1 // d i s t a n c e (m)
12 d=0.5*10** -3 // s e p e r a t i o n (m)
13

14 // C a l c u l a t i o n
15 x=n1*lamda1*D/d // l e a s t d i s t a n c e o f the

p o i n t from c e n t r a l maximum(m)
16

17 // R e s u l t
18 printf(”\n l e a s t d i s t a n c e o f the p o i n t from c e n t r a l

maximum i s %0 . 0 f mm”,x*10**3)
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Scilab code Exa 1.10 thcikness of glass plate

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n=5

8 lamda =4800*10** -10 // wave l ength (m)
9 mew_mewdash =0.3

10

11 // C a l c u l a t i o n
12 t=n*lamda/mew_mewdash // t h c i k n e s s o f g l a s s

p l a t e (m)
13

14 // R e s u l t
15 printf(”\n t h c i k n e s s o f g l a s s p l a t e i s %0 . 3 f

∗10∗∗−6 m”,t*10**6)
16 printf(”\n answer g i v e n i n the book i s wrong ”)

Scilab code Exa 1.11 refractive index of oil

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 v=0.2 // volume ( cc )
8 a=1*10**4 // a r ea (cm∗∗2)
9 r=0

10 n=1

11 lamda =5.5*10** -5 // wave l ength (cm)
12 t=2
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13

14 // C a l c u l a t i o n
15 d=v/a // t h i c k n e s s o f f i l m (cm)
16 mew=n*lamda /(2*t*cos(r)) // r e f r a c t i v e index o f

o i l
17

18 // R e s u l t
19 printf(”\n r e f r a c t i v e index o f o i l i s %0 . 2 f ∗10∗∗−5

”,mew *10**5)
20 printf(”\n answer g i v e n i n the book i s wrong ”)

Scilab code Exa 1.12 wavelength of light for fourth order

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 mew =1.33 // r e f r a c t i v e index
8 i=35* %pi /180 // a n g l e o f i n c i d e n c e ( r a d i a n )
9 d=5*10** -5 // t h i c k n e s s (cm)

10 n1=1 // o r d e r
11 n2=2 // o r d e r
12 n3=3 // o r d e r
13 n4=4 // o r d e r
14

15 // C a l c u l a t i o n
16 r=180/ %pi*asin(sin(i)/mew) // a n g l e o f r e f l e c t i o n

( d e g r e e s )
17 lamda1 =2*mew*d*cos(r)/n1 // wave l ength o f

l i g h t f o r 1 s t o r d e r (cm)
18 lamda2 =2*mew*d*cos(r)/n2 // wave l ength o f

l i g h t f o r 2nd o r d e r (cm)
19 lamda3 =2*mew*d*cos(r)/n3 // wave l ength o f
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l i g h t f o r 3 rd o r d e r (cm)
20 lamda4 =2*mew*d*cos(r)/n4 // wave l ength o f

l i g h t f o r 4 th o r d e r (cm)
21

22 // R e s u l t
23 printf(”\n wave l ength o f l i g h t f o r 1 s t o r d e r i s %0 . 1

f ∗10∗∗−5 cm”,lamda1 *10**5)
24 printf(”\n answer i n the book v a r i e s due to round ing

o f f e r r o r s ”)
25 printf(”\n wave l ength o f l i g h t f o r 2nd o r d e r i s %0 . 2

f ∗10∗∗−5 cm”,lamda2 *10**5)
26 printf(”\n wave l ength o f l i g h t f o r 3 rd o r d e r i s %0 . 2

f ∗10∗∗−5 cm”,lamda3 *10**5)
27 printf(”\n wave l ength o f l i g h t f o r 4 th o r d e r i s %0 . 1

f ∗10∗∗−5 cm”,lamda4 *10**5)

Scilab code Exa 1.13 fringe width

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 x=15 // d i s t a n c e (cm)
8 d=0.005 // d iamete r (cm)
9 lamda =6000*10** -8 // wave l ength (cm)

10

11 // C a l c u l a t i o n
12 alpha=d/x // a n g l e ( r a d i a n )
13 beta1=lamda /(2* alpha) // f r i n g e width (cm)
14

15 // R e s u l t
16 printf(”\n f r i n g e width i s %0 . 3 f cm”,beta1)
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Scilab code Exa 1.14 distance from edge of the wedge

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 alpha =0.01 // a n g l e ( r a d i a n )
8 n=10

9 lamda =6000*10** -10 // wave l ength (m)
10

11 // C a l c u l a t i o n
12 x=((2*n) -1)*lamda /(4* alpha) // d i s t a n c e from edge

o f the wedge (m)
13

14 // R e s u l t
15 printf(”\n d i s t a n c e from edge o f the wedge i s %0 . 3 f

∗10∗∗−4 m”,x*10**4)

Scilab code Exa 1.15 diameter of fringe

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =5460*10** -8 // wave l ength (cm)
8 f=400 // f o c a l l e n g t h (cm)
9 n=5

10 mew =1.5 // r e f r a c t i v e index
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11

12 // C a l c u l a t i o n
13 R=2*f*(mew -1) // r a d i u s (cm)
14 Dn=sqrt (2*((2*n) -1)*lamda*R) // d iamete r o f 5 th

f r i n g e (cm)
15

16 // R e s u l t
17 printf(”\n d iamete r o f 5 th f r i n g e i s %0 . 2 f m”,Dn)

Scilab code Exa 1.16 the wavelengths reflected

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 t=500*10** -9 // t h i c k n e s s (m)
8 f=400 // f o c a l l e n g t h (cm)
9 n1=0

10 n2=1

11 n3=2

12 n4=3

13 mew =1.33 // r e f r a c t i v e index
14

15 // C a l c u l a t i o n
16 lamda1 =4*mew*t/((2* n1)+1) // wave l ength i n

i n f r a r e d r e g i o n (m)
17 lamda2 =4*mew*t/((2* n2)+1) // wave l ength i n

i n f r a r e d r e g i o n (m)
18 lamda3 =4*mew*t/((2* n3)+1) // wave l ength i n

v i s i b l e r e g i o n (m)
19 lamda4 =4*mew*t/((2* n4)+1) // wave l ength i n

u l t r a v i o l e t r e g i o n (m)
20
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21 // R e s u l t
22 printf(”\n wave l ength i n i n f r a r e d r e g i o n i s %0 . 0 f

∗10∗∗−10 m”,lamda1 *10**10)
23 printf(”\n wave l ength i n i n f r a r e d r e g i o n i s %0 . 1 f

∗10∗∗−10 m”,lamda2 *10**10)
24 printf(”\n wave l ength i n v i s i b l e r e g i o n i s %0 . 0 f

∗10∗∗−10 m”,lamda3 *10**10)
25 printf(”\n wave l ength i n u l t r a v i o l e t r e g i o n i s %0 . 0 f

∗10∗∗−10 m”,lamda4 *10**10)
26 printf(”\n o f a l l the wave l eng th s r e f l e c t e d %0 . 3 f

angstrom i s the wave l ength i n the v i s i b l e r e g i o n ”
,lamda3 *10**10)

Scilab code Exa 1.17 order of interference

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 i=60* %pi /180 // a n g l e o f i n c i d e n c e ( r a d i a n )
8 mew =1.33 // r e f r a c t i v e index
9 t=1.5*10** -6 // t h i c k n e s s (m)

10 lamda =5*10** -7 // wave l ength (m)
11

12 // C a l c u l a t i o n
13 r=(180/ %pi)*asin(sin(i)/mew) // a n g l e o f

r e f l e c t i o n ( d e g r e e s )
14 r=(r)*%pi /180 // a n g l e o f r e f l e c t i o n (

d e g r e e s )
15

16 n=2*mew*t*cos(r)/lamda // o r d e r o f
i n t e r f e r e n c e

17
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18 // R e s u l t
19 printf(”\n o r d e r o f i n t e r f e r e n c e i s %0 . 3 f ”,n)

Scilab code Exa 1.18 smallest thickness of the plate

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 mew =1.5 // r e f r a c t i v e index
8 lamda =5890*10** -10 // wave l ength (m)
9 r=60* %pi /180 // a n g l e o f r e f l e c t i o n ( r a d i a n )

10

11 // C a l c u l a t i o n
12 t=lamda /(2* mew*cos(r)) // s m a l l e s t t h i c k n e s s o f

the p l a t e (m)
13

14 // R e s u l t
15 printf(”\n s m a l l e s t t h i c k n e s s o f the p l a t e i s %0 . 0 f

angstrom ”,t*10**10)

Scilab code Exa 1.19 diameter of dark ring

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 D4=0.4 // d iamete r o f 4 th r i n g (cm)
8 D12 =0.7 // d iamete r o f 12 th r i n g (cm)
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9 p1=16

10 p2=8

11 n=4

12

13 // C a l c u l a t i o n
14 x=n*p1/(n*p2)

15 D20=sqrt((D4**2)+(x*((D12 **2) -(D4**2)))) //
d iamete r o f 20 th dark r i n g (cm)

16

17 // R e s u l t
18 printf(”\n d iamete r o f 20 th dark r i n g i s %0 . 3 f cm”,

D20)

Scilab code Exa 1.20 refractive index of the liquid

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 D10 =1.4 // d iamete r o f 10 th r i n g (cm)
8 D10_dash =1.27 // changed d iamete r o f 10 th r i n g (cm

)
9

10 // C a l c u l a t i o n
11 mew=(D10 **2)/( D10_dash **2) // r e f r a c t i v e index

o f the l i q u i d
12

13 // R e s u l t
14 printf(”\n r e f r a c t i v e index o f the l i q u i d i s %0 . 3 f

”,mew)
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Scilab code Exa 1.21 wavelength of light used

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 D25 =0.8 // d iamete r o f 25 th r i n g (cm)
8 D5=0.3 // d iamete r o f 5 th r i n g (cm)
9 p=25-5

10 R=100 // r a d i u s o f c u r v a t u r e (cm)
11

12 // C a l c u l a t i o n
13 Nr=(D25 **2) -(D5**2) // numerator
14 Dr=4*p*R // denominator
15 lamda=Nr/Dr // wave l ength o f l i g h t used (cm

)
16

17 // R e s u l t
18 printf(”\n wave l ength o f l i g h t used i s %0 . 3 f

∗10∗∗−5 cm”,lamda *10**5)
19 printf(”\n answer g i v e n i n the book i s wrong ”)

Scilab code Exa 1.22 total number of lines in the grating

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 w=0.02 // width (m)
8 theta=(%pi /180) *(18+(14/60)) // a n g l e ( r a d i a n )
9 n=1
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10 lamda =6.56*10** -7 // wave l ength (m)
11

12 // C a l c u l a t i o n
13 M=w*sin(theta)/(n*lamda) // t o t a l number o f l i n e s

i n the g r a t i n g
14

15 // R e s u l t
16 printf(”\n t o t a l number o f l i n e s i n the g r a t i n g i s

%0 . 1 f ”,M)
17 printf(”\n answer g i v e n i n the book v a r i e s due to

round ing o f f e r r o r s ”)

Scilab code Exa 1.23 required thickness of plate

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =5890*10** -10 // wave l ength (m)
8 mew =1.5 // r e f r a c t i v e index
9 r=60* %pi /180 // a n g l e o f r e f l e c t i o n ( r a d i a n )

10

11 // C a l c u l a t i o n
12 t=lamda /(2* mew*cos(r)) // r e q u i r e d t h i c k n e s s o f

p l a t e (m)
13

14 // R e s u l t
15 printf(”\n r e q u i r e d t h i c k n e s s o f p l a t e i s %0 . 0 f

angstrom ”,t*10**10)

Scilab code Exa 1.25 value of slit width
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1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =6500 // wave l ength (m)
8 theta =30* %pi /180 // a n g l e ( r a d i a n )
9

10 // C a l c u l a t i o n
11 a=lamda/sin(theta) // v a l u e o f s l i t width ( angstrom

)
12

13 // R e s u l t
14 printf(”\n v a l u e o f s l i t width i s %0 . 0 f angstrom ”,a

)

Scilab code Exa 1.27 the wavelengths reflected

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 t=500*10** -9 // t h i c k n e s s (m)
8 n1=0

9 n2=1

10 n3=2

11 n4=3

12 mew =1.33 // r e f r a c t i v e index
13

14 // C a l c u l a t i o n
15 lamda1 =4*mew*t/((2* n1)+1) // wave l ength i n

i n f r a r e d r e g i o n (m)
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16 lamda2 =4*mew*t/((2* n2)+1) // wave l ength i n
i n f r a r e d r e g i o n (m)

17 lamda3 =4*mew*t/((2* n3)+1) // wave l ength i n
v i s i b l e r e g i o n (m)

18 lamda4 =4*mew*t/((2* n4)+1) // wave l ength i n
u l t r a v i o l e t r e g i o n (m)

19

20 // R e s u l t
21 printf(”\n wave l ength i n i n f r a r e d r e g i o n i s %0 . 0 f

∗10∗∗−10 m”,lamda1 *10**10)
22 printf(”\n wave l ength i n i n f r a r e d r e g i o n i s %0 . 1 f

∗10∗∗−10 m”,lamda2 *10**10)
23 printf(”\n wave l ength i n v i s i b l e r e g i o n i s %0 . 0 f

∗10∗∗−10 m”,lamda3 *10**10)
24 printf(”\n wave l ength i n u l t r a v i o l e t r e g i o n i s %0 . 0 f

∗10∗∗−10 m”,lamda4 *10**10)
25 printf(”\n o f a l l the wave l eng th s r e f l e c t e d %0 . 3 f

angstrom i s the wave l ength i n the v i s i b l e r e g i o n ”
,lamda3 *10**10)

Scilab code Exa 1.28 order of interference

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 i=60* %pi /180 // a n g l e o f i n c i d e n c e ( r a d i a n )
8 mew =1.33 // r e f r a c t i v e index
9 t=1.5*10** -6 // t h i c k n e s s (m)

10 lamda =5*10** -7 // wave l ength (m)
11

12 // C a l c u l a t i o n
13 r=(180/ %pi)*asin(sin(i)/mew) // a n g l e o f
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r e f l e c t i o n ( d e g r e e s )
14 r=(r)*%pi /180 // a n g l e o f r e f l e c t i o n (

d e g r e e s )
15

16 n=2*mew*t*cos(r)/lamda // o r d e r o f
i n t e r f e r e n c e

17

18 // R e s u l t
19 printf(”\n o r d e r o f i n t e r f e r e n c e i s %0 . 3 f ”,n)

Scilab code Exa 1.29 smallest thickness of the plate

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 mew =1.5 // r e f r a c t i v e index
8 lamda =5890*10** -10 // wave l ength (m)
9 r=60* %pi /180 // a n g l e o f r e f l e c t i o n ( r a d i a n )

10

11 // C a l c u l a t i o n
12 t=lamda /(2* mew*cos(r)) // s m a l l e s t t h i c k n e s s o f

the p l a t e (m)
13

14 // R e s u l t
15 printf(”\n s m a l l e s t t h i c k n e s s o f the p l a t e i s %0 . 0 f

angstrom ”,t*10**10)

Scilab code Exa 1.30 thickness of air film

1 clear
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2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 Dn=2*10** -3 // d iamete r o f r i n g (m)
8 n=10

9 lamda =500*10** -9 // wave l ength (m)
10

11 // C a l c u l a t i o n
12 R=Dn **2/(4*n*lamda) // r a d i u s (m)
13 t=Dn **2/(8*R) // t h i c k n e s s o f a i r f i l m (m)
14

15 // R e s u l t
16 printf(”\n t h i c k n e s s o f a i r f i l m i s %0 . 3 f micro m”,

t*10**6)

Scilab code Exa 1.31 wavelength of light

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 D5 =0.336*10** -2 // d iamete r o f 5 th r i n g (m)
8 D15 =0.59*10** -2 // d iamete r o f 15 th r i n g (m)
9 m=10

10 R=1 // r a d i u s o f c u r v a t u r e (m)
11

12 // C a l c u l a t i o n
13 lamda =(( D15 **2) -(D5**2))/(4*m*R) // wave l ength o f

l i g h t (m)
14

15 // R e s u l t
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16 printf(”\n wave l ength o f l i g h t i s %0 . 0 f nm”,lamda
*10**9)

Scilab code Exa 1.32 radius of curvature of lens

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 D10 =0.5*10** -2 // d iamete r o f 10 th r i n g (m)
8 n=10

9 lamda =5900*10** -10 // wave l ength (m)
10

11 // C a l c u l a t i o n
12 R=D10 **2/(4*n*lamda) // r a d i u s o f c u r v a t u r e o f

l e n s (m)
13

14 // R e s u l t
15 printf(”\n r a d i u s o f c u r v a t u r e o f l e n s i s %0 . 3 f m”,

R)

Scilab code Exa 1.34 refractive index of the liquid

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 D10 =1.4 // d iamete r o f 10 th r i n g (cm)
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8 D10_dash =1.27 // changed d iamete r o f 10 th r i n g (cm
)

9

10 // C a l c u l a t i o n
11 mew=(D10 **2)/( D10_dash **2) // r e f r a c t i v e index

o f the l i q u i d
12

13 // R e s u l t
14 printf(”\n r e f r a c t i v e index o f the l i q u i d i s %0 . 3 f

”,mew)

Scilab code Exa 1.36 order

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda1 =6*10** -5 // wave l ength (cm)
8 lamda2 =4.5*10** -5 // wave l ength (cm)
9 n1=21

10

11 // C a l c u l a t i o n
12 n2=n1*lamda1/lamda2 // o r d e r
13

14 // R e s u l t
15 printf(”\n o r d e r i s %0 . 3 f ”,n2)

Scilab code Exa 1.37 slit separation

1 clear

2 //
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3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =51*10** -6 // wave l ength (cm)
8 D=200 // s e p a r a t i o n between s c r e e n and

s l i t (cm)
9 beta1=1 // f r i n g e width (cm)
10 n=10

11

12 // C a l c u l a t i o n
13 d=lamda*D/beta1 // s l i t s e p a r a t i o n (cm)
14

15 // R e s u l t
16 printf(”\n s l i t s e p a r a t i o n i s %0 . 3 f m”,d*100)

Scilab code Exa 1.38 thickness of mica sheet

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 D=50 // s e p a r a t i o n between s c r e e n and s l i t

(cm)
8 x=0.2 // f r i n g e s h i f t (cm)
9 d=0.1 // s e p a r a t i o n between s l i t s (cm)

10 mew =1.58 // r e f r a c t i v e index
11

12 // C a l c u l a t i o n
13 tow=x*d/(D*(mew -1)) // t h i c k n e s s o f mica s h e e t (cm

)
14

15 // R e s u l t
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16 printf(”\n t h i c k n e s s o f mica s h e e t i s %0 . 3 f ∗10∗∗−4
cm”,tow *10**4)

Scilab code Exa 1.39 fringe width

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =5000*10** -8 // wave l ength (cm)
8 D=50 // s e p a r a t i o n between s c r e e n and

s l i t (cm)
9 d=0.05 // s e p a r a t i o n between s l i t s (cm)

10

11 // C a l c u l a t i o n
12 beta1=lamda*D/d // f r i n g e width (cm)
13

14 // R e s u l t
15 printf(”\n f r i n g e width i s %0 . 3 f cm”,beta1)

Scilab code Exa 1.40 wavelength

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 D=180 // s e p a r a t i o n between s c r e e n and

s l i t (cm)
8 d=0.04 // s e p a r a t i o n between s l i t s (cm)
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9 beta1 =0.3 // f r i n g e width (cm)
10

11 // C a l c u l a t i o n
12 lamda=(beta1*d*10**4/D) // wave l ength (cm)
13

14

15 // R e s u l t
16 printf(”\n wave l ength i s %0 . 0 f angstrom ”,lamda

*10**4)

Scilab code Exa 1.41 wavelength

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 D=80 // s e p a r a t i o n between s c r e e n and

s l i t (cm)
8 d=0.1 // s e p a r a t i o n between s l i t s (cm)
9 beta1 =0.04 // f r i n g e width (cm)

10

11 // C a l c u l a t i o n
12 lamda=beta1*d/D // wave l ength (cm)
13

14 // R e s u l t
15 printf(”\n wave l ength i s %0 . 0 f angstrom ”,lamda

*10**8)

Scilab code Exa 1.42 fringe width

1 clear
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2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =5000*10** -8 // wave l ength (cm)
8 D=50 // s e p a r a t i o n between s c r e e n and

s l i t (cm)
9 d=0.05 // s e p a r a t i o n between s l i t s (cm)

10

11 // C a l c u l a t i o n
12 beta1=lamda*D/d // f r i n g e width (cm)
13

14 // R e s u l t
15 printf(”\n f r i n g e width i s %0 . 3 f cm”,beta1)

Scilab code Exa 1.43 thickness of soap film

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =7*10** -5 // wave l ength (cm)
8 n=2

9 mew =1.33 // r e f r a c t i v e index
10

11 // C a l c u l a t i o n
12 t=(((2*n)+1)*lamda /2) /(2* mew) // t h i c k n e s s o f

soap f i l m (cm)
13

14 // R e s u l t
15 printf(”\n t h i c k n e s s o f soap f i l m i s %0 . 4 f ∗10∗∗−5

cm”,t*10**5)
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Scilab code Exa 1.45 thickness

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =5000*10** -8 // wave l ength (cm)
8 n=16

9 mew =1.56 // r e f r a c t i v e index
10

11 // C a l c u l a t i o n
12 t=n*lamda/(mew -1) // t h i c k n e s s (cm)
13

14 // R e s u l t
15 printf(”\n t h i c k n e s s i s %0 . 1 f ∗10∗∗−4 cm”,t*10**4)

Scilab code Exa 1.46 least thickness of glass plate

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =6000*10** -8 // wave l ength (cm)
8 n=1

9 mew =1.5 // r e f r a c t i v e index
10 r=50* %pi /180 // a n g l e o f r e f r a c t i o n ( r a d i a n )
11
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12 // C a l c u l a t i o n
13 t=n*lamda /(2* mew*cos(r)) // l e a s t t h i c k n e s s

o f g l a s s p l a t e (cm)
14

15 // R e s u l t
16 printf(”\n l e a s t t h i c k n e s s o f g l a s s p l a t e i s %0 . 2 f

∗10∗∗−5 cm”,t*10**5)

Scilab code Exa 1.47 least thickness of glass plate

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =5000*10** -8 // wave l ength (cm)
8 mew =1.5 // r e f r a c t i v e index
9 beta1=1 // assume
10 S=6* beta1

11

12 // C a l c u l a t i o n
13 t=S*lamda/(beta1 *(mew -1)) // l e a s t t h i c k n e s s

o f g l a s s p l a t e (cm)
14

15 // R e s u l t
16 printf(”\n l e a s t t h i c k n e s s o f g l a s s p l a t e i s %0 . 0 f

∗10∗∗−4 cm”,t*10**4)

Scilab code Exa 1.48 refractive index of liquid

1 clear

2 //
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3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 D8=1.42 // d iamete r o f 8 th r i n g (cm)
8 D8dash =1.25 // changed d iamete r o f 8 th r i n g (cm)
9

10 // C a l c u l a t i o n
11 mew=D8**2/ D8dash **2 // r e f r a c t i v e index o f l i q u i d
12

13 // R e s u l t
14 printf(”\n r e f r a c t i v e index o f l i q u i d i s %0 . 2 f ”,

mew)

Scilab code Exa 1.49 thickness of thinnest film

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =6000*10** -8 // wave l ength (cm)
8 n=1

9 mew =1.33 // r e f r a c t i v e index
10 r=0*%pi /180 // a n g l e o f i n c i d e n c e ( r a d i a n )
11

12 // C a l c u l a t i o n
13 t=n*lamda /(2* mew*cos(r)) // t h i c k n e s s o f

t h i n n e s t f i l m (cm)
14

15 // R e s u l t
16 printf(”\n t h i c k n e s s o f t h i n n e s t f i l m i s %0 . 4 f

∗10∗∗−5 cm”,t*10**5)
17 printf(”\n answer g i v e n i n the book i s wrong ”)
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Scilab code Exa 1.50 radius of curvature of lens

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =6000*10** -8 // wave l ength (cm)
8 Dm=0.65 // d iamete r o f 8 th r i n g (cm)
9 Dn=0.35 // changed d iamete r o f 8 th r i n g (cm)

10

11 // C a l c u l a t i o n
12 R=(Dm**2-Dn**2) /(4* lamda) // r a d i u s o f c u r v a t u r e

o f l e n s (cm)
13

14 // R e s u l t
15 printf(”\n r a d i u s o f c u r v a t u r e o f l e n s i s %0 . 0 f cm”

,R)

16 printf(”\n answer g i v e n i n the book i s wrong ”)

Scilab code Exa 1.52 diameter of ring

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 m1=15

8 n=5
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9 m2=25

10 D15 =0.62 // d iamete r o f 15 th r i n g (cm)
11 D5=0.3 // d iamete r o f 5 th r i n g (cm)
12

13 // C a l c u l a t i o n
14 x=D15**2-D5**2

15 y=m1 -n

16 z=m2 -n

17 r=4*z/(4*y)

18 D25=sqrt((r*x)+(D5**2)) // d iamete r o f 25 th r i n g (
cm)

19

20 // R e s u l t
21 printf(”\n d iamete r o f 25 th r i n g i s %0 . 3 f cm”,D25)

Scilab code Exa 1.53 radius of curvature of lens

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =5890*10** -8 // wave l ength (cm)
8 Dm =0.590 // d iamete r o f 8 th r i n g (cm)
9 Dn =0.336 // changed d iamete r o f 8 th r i n g (cm)
10 m=15

11 n=5

12

13 // C a l c u l a t i o n
14 R=(Dm-Dn)/(4* lamda*(m-n)) // r a d i u s o f c u r v a t u r e

o f l e n s (cm)
15

16 // R e s u l t
17 printf(”\n r a d i u s o f c u r v a t u r e o f l e n s i s %0 . 1 f cm”
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,R)

Scilab code Exa 1.54 wavelength of light

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 R=70 // r a d i u s o f c u r v a t u r e o f l e n s (cm)
8 n=10

9 Dn =0.433 // d iamete r o f 10 th dark r i n g (cm)
10

11 // C a l c u l a t i o n
12 lamda=Dn **2/(4*R*n) // wave l ength o f l i g h t (cm)
13

14 // R e s u l t
15 printf(”\n wave l ength o f l i g h t i s %0 . 3 f ∗10∗∗−5 cm”

,lamda *10**5)

16 printf(”\n answer g i v e n i n the book v a r i e s due to
round ing o f f e r r o r s ”)
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Chapter 2

diffraction

Scilab code Exa 2.1 number of lines per centimeter

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =5*10** -5 // wave l ength (cm)
8 k=2 // o r d e r
9 theta =30* %pi /180 // a n g l e ( r a d i a n )

10

11 // C a l c u l a t i o n
12 e=k*lamda/sin(theta) // number o f l i n e s (cm)
13 n=1/e // number o f l i n e s per

c e n t i m e t e r
14

15 // R e s u l t
16 printf(”\n number o f l i n e s per c e n t i m e t e r i s %0 . 3 f ”

,n)

17 printf(”\n answer g i v e n i n the book i s wrong ”)
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Scilab code Exa 2.2 difference in angles of deviation

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =5000*10** -8 // wave l ength (cm)
8 e=1/6000 // number o f l i n e s (cm)
9

10 // C a l c u l a t i o n
11 theta1=asin(lamda/e)*180/ %pi // a n g l e f o r 1 s t

o r d e r ( d e g r e e s )
12 theta2=asin (3* lamda/e)*180/ %pi // a n g l e f o r 3 rd

o r d e r ( d e g r e e s )
13 theta=( theta2) -(theta1) // d i f f e r e n c e i n a n g l e s

o f d e v i a t i o n ( d e g r e e s )
14

15

16 // R e s u l t
17 printf(”\n d i f f e r e n c e i n a n g l e s o f d e v i a t i o n i s %0 . 3

f d e g r e e s ”,theta)

Scilab code Exa 2.3 minimum number of lines per cm

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
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7 lamda =5890*10** -5 // wave l ength (cm)
8 dlamda =6*10** -5 // d i f f e r e n c e i n wave l ength (cm

)
9 k=2 // o r d e r
10 w=2.5 // width (cm)
11

12 // C a l c u l a t i o n
13 N=lamda/(k*dlamda*w) //minimum number o f l i n e s per

cm
14

15 // R e s u l t
16 printf(”\n minimum number o f l i n e s per cm i s %0 . 2 f

”,N)
17 printf(”\n answer g i v e n i n the book v a r i e s due to

round ing o f f e r r o r s ”)

Scilab code Exa 2.4 lines will appear resolved

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =5890*10** -8 // wave l ength (cm)
8 dlamda =6*10** -8 // d i f f e r e n c e i n wave l ength (cm

)
9 w=2 // width (cm)
10 n=425 // number o f l i n e s on g r a t i n g
11 k=2 // o r d e r
12

13 // C a l c u l a t i o n
14 N=w*n // number o f l i n e s on g r a t i n g
15 N1=int((lamda/dlamda)) // number o f l i n e s

r e q u i r e d f o r r e s o l u t i o n
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16

17 N2=int((lamda /(k*dlamda))) // number
o f l i n e s r e q u i r e d f o r r e s o l u t i o n

18

19

20 // R e s u l t
21 printf(”\n number o f l i n e s r e q u i r e d f o r r e s o l u t i o n

i s %0 . 3 f and number o f l i n e s on g r a t i n g i s %0 . 3 f
”,N1 ,N)

22 printf(”\n hence l i n e s w i l l not be r e s o l v e d ”)
23 printf(”\n number o f l i n e s r e q u i r e d f o r r e s o l u t i o n

i s %0 . 3 f and number o f l i n e s on g r a t i n g i s %0 . 3 f
”,N2 ,N)

24 printf(”\n hence l i n e s w i l l appear r e s o l v e d ”)

Scilab code Exa 2.5 angle of separation

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda1 =5016*10** -8 // wave l ength (cm)
8 lamda2 =5048*10** -8 // d i f f e r e n c e i n wave l ength (

cm)
9 k=2 // o r d e r

10 n=15000 // number o f l i n e s / in ch
11

12 // C a l c u l a t i o n
13 e=2.54/n

14 theta1=asin (2* lamda1/e)*180/ %pi // a n g l e f o r 1 s t
wave l ength ( d e g r e e s )

15 theta2=asin (2* lamda2/e)*180/ %pi // a n g l e f o r 2nd
wave l ength ( d e g r e e s )
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16 theta=int (60*( theta2 -theta1)) // a n g l e o f
s e p a r a t i o n ( minutes )

17

18 // R e s u l t
19 printf(”\n a n g l e o f s e p a r a t i o n i s %0 . 3 f minutes ”,

theta)

Scilab code Exa 2.6 dispersive power of grating

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n=4000 // number o f l i n e s /cm
8 lamda =5000*10** -8 // wave l ength (cm)
9 k=3 // o r d e r

10

11 // C a l c u l a t i o n
12 e=1/n

13 sintheta=k*lamda/e

14 costheta=sqrt(1-sintheta **2)

15 dthetabydlamda=k*n/costheta // d i s p e r s i v e
power o f g r a t i n g

16

17 // R e s u l t
18 printf(”\n d i s p e r s i v e power o f g r a t i n g i s %0 . 3 f ”,

dthetabydlamda)

Scilab code Exa 2.7 highest order of spectrum

1 clear
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2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n=5000 // number o f l i n e s /cm
8 lamda =6000*10** -8 // wave l ength (cm)
9

10 // C a l c u l a t i o n
11 e=1/n

12 k=e/lamda // h i g h e s t o r d e r o f spectrum
13

14 // R e s u l t
15 printf(”\n h i g h e s t o r d e r o f spectrum i s %0 . 3 f ”,k)

Scilab code Exa 2.8 minimum grating width required

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 theta =10* %pi /180 // a n g l e ( r a d i a n )
8 dtheta =3*%pi /(60*60*180) // d i f f e r e n c e o f

a n g l e ( r a d i a n )
9 dlamda =5*10** -9 // wave l ength (cm)
10 k=2

11

12 // C a l c u l a t i o n
13 lamda=sin(theta)*dlamda /(cos(theta)*dtheta)

14 lamdanew=lamda+dlamda // wave l ength o f
l i n e s (cm)

15 N=lamda/( dlamda*k)

16 Ne=N*k*lamda/sin(theta) //minimum g r a t i n g width
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r e q u i r e d (cm)
17

18 // R e s u l t
19 printf(”\n wave l ength o f l i n e s i s %0 . 1 f ∗10∗∗−8 cm”

,lamda *10**8)

20 printf(”\n answer g i v e n i n the book v a r i e s due to
round ing o f f e r r o r s ”)

21 printf(”\n minimum g r a t i n g width r e q u i r e d i s %0 . 1 f
cm”,Ne)

Scilab code Exa 2.10 width of central maxima

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 d=2 // d i f f r a c t i o n obs e rved (m)
8 lamda =500*10** -9 // wave l ength (m)
9 a=1.5*10** -3 // s l i t width (m)

10

11 // C a l c u l a t i o n
12 w=2*d*lamda/a // width o f c e n t r a l maxima (m)
13

14 // R e s u l t
15 printf(”\n width o f c e n t r a l maxima i s %0 . 2 f mm”,w

*10**3)

Scilab code Exa 2.11 slit width

1 clear

2 //
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3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 d=2 // d i f f r a c t i o n obs e rved (m)
8 lamda =500*10** -9 // wave l ength (m)
9 x=5*10** -3 // width o f c e n t r a l maxima (m)

10

11 // C a l c u l a t i o n
12 a=d*lamda/x // s l i t width (m)
13

14 // R e s u l t
15 printf(”\n s l i t width i s %0 . 3 f mm”,a*10**3)

Scilab code Exa 2.12 half angular width

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =6000*10** -10 // wave l ength (m)
8 a=12*10** -7 // s l i t width (m)
9

10 // C a l c u l a t i o n
11 theta=asin(lamda/a)*180/ %pi // h a l f a n g u l a r

width ( d e g r e e s )
12

13 // R e s u l t
14 printf(”\n h a l f a n g u l a r width i s %0 . 0 f d e g r e e s ”,

theta)
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Scilab code Exa 2.13 the orders

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 b=0.8 // d i s t a n c e (mm)
8 a=0.16 // s l i t width (mm)
9 p1=1

10 p2=2

11 p3=3

12

13 // C a l c u l a t i o n
14 nbyp=(a+b)/a // r a t i o o f m i s s i n g o r d e r s
15 n1=int(nbyp*p1)

16 n2=int(nbyp*p2)

17 n3=int(nbyp*p3) // m i s s i n g o r d e r s
18

19 // R e s u l t
20 printf(”\n the o r d e r s %0 . 3 f %0 . 3 f %0 . 3 f e t c w i l l be

m i s s i n g ”,n1 ,n2,n3)

Scilab code Exa 2.14 angular separation

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 N=6000*10**2 // number o f l i n e s /m
8 m=3 // o r d e r
9 lamda1 =500*10** -9 // wave l ength (m)
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10 lamda2 =510*10** -9 // wave l ength (m)
11

12 // C a l c u l a t i o n
13 sintheta1=m*N*lamda1

14 theta1=asin(sintheta1)*180/ %pi // a n g l e (
d e g r e e s )

15 sintheta2=m*N*lamda2

16 theta2=asin(sintheta2)*180/ %pi // a n g l e (
d e g r e e s )

17 theta=theta2 -theta1 //
a n g u l a r s e p a r a t i o n ( d e g r e e s )

18

19 // R e s u l t
20 printf(”\n a n g u l a r s e p a r a t i o n i s %0 . 2 f d e g r e e s ”,

theta)

Scilab code Exa 2.15 highest order that can be seen

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 N=15000/2.54*10**2 // number o f l i n e s /cm
8 lamda =600*10** -9 // wave l ength (m)
9

10 // C a l c u l a t i o n
11 m=1/(N*lamda) // h i g h e s t o r d e r tha t can be

s e en
12

13 // R e s u l t
14 printf(”\n h i g h e s t o r d e r tha t can be s e en i s %0 . 3 f

”,m)
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Scilab code Exa 2.16 angular separation

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 N=10000/2*10**2 // number o f l i n e s /m
8 m=1 // o r d e r
9 lamda1 =5890*10** -10 // wave l ength (m)

10 lamda2 =5896*10** -10 // wave l ength (m)
11

12 // C a l c u l a t i o n
13 sintheta1=m*N*lamda1

14 theta1=asin(sintheta1)*180/ %pi // a n g l e (
d e g r e e s )

15 sintheta2=m*N*lamda2

16 theta2=asin(sintheta2)*180/ %pi // a n g l e (
d e g r e e s )

17 theta=theta2 -theta1 //
a n g u l a r s e p a r a t i o n ( d e g r e e s )

18

19 // R e s u l t
20 printf(”\n a n g u l a r s e p a r a t i o n i s %0 . 3 f d e g r e e s ”,

theta)

Scilab code Exa 2.17 slit width

1 clear

2 //
3 //
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4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 theta =15* %pi /180 // a n g l e ( r a d i a n )
8 lamda =6500*10** -8 // wave l ength (cm)
9 n=1 // o r d e r
10

11 // C a l c u l a t i o n
12 a=n*lamda/sin(theta) // s l i t width (cm)
13

14 // R e s u l t
15 printf(”\n s l i t width i s %0 . 2 f ∗10∗∗−4 cm”,a*10**4)

Scilab code Exa 2.18 wavelength of light

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 theta =15* %pi /180 // a n g l e ( r a d i a n )
8 a=2.5*10** -6 // s l i t width (m)
9

10 // C a l c u l a t i o n
11 lamda=a*%pi*sin(theta)*10**10/(1.43* %pi) //

wave l ength o f l i g h t ( angstrom )
12

13 // R e s u l t
14 printf(”\n wave l ength o f l i g h t i s %0 . 0 f angstrom ”,

lamda)

15 printf(”\n answer g i v e n i n the book i s wrong ”)
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Scilab code Exa 2.19 wavelength of spectral line

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n=2 // o r d e r
8 N=4250 // g r a t i n g l i n e s (

l i n e s /cm)
9 theta =30* %pi /180 // a n g l e ( r a d i a n )

10

11 // C a l c u l a t i o n
12 e=1/N

13 lamda=e*sin(theta)*10**8/n // wave l ength o f
s p e c t r a l l i n e ( angstrom )

14

15 // R e s u l t
16 printf(”\n wave l ength o f s p e c t r a l l i n e i s %0 . 0 f

angstrom ”,lamda)

Scilab code Exa 2.20 angular separation

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n=1 // o r d e r
8 a=1*10** -6 // s l i t width (m)
9 lamda =600*10** -9 // wave l ength o f s p e c t r a l l i n e (m)

10

11 // C a l c u l a t i o n
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12 theta=asin(n*lamda/a)*180/ %pi // a n g u l a r
s e p a r a t i o n ( d e g r e e s )

13

14 // R e s u l t
15 printf(”\n a n g u l a r s e p a r a t i o n i s %0 . 4 f d e g r e e s ”,

theta)

Scilab code Exa 2.21 orders can be seen

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 N=10520 // g r a t i n g l i n e s (

l i n e s /cm)
8 theta =90* %pi /180 // a n g l e ( r a d i a n )
9 lamda =5*10** -5 // wave l ength o f

s p e c t r a l l i n e (cm)
10

11 // C a l c u l a t i o n
12 e=1/N

13 n=e*sin(theta)/lamda // o r d e r
14

15 // R e s u l t
16 printf(”\n i n t ( ( n ) ) o r d e r s can be s e en ”)

Scilab code Exa 2.22 slit width

1 clear

2 //
3 //
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4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 x=4.2*10** -3 // d i s t a n c e (m)
8 D=60*10** -2 // s c r e e n s l i t

d i s t a n c e (m)
9 lamda =6000*10** -10 // wave l ength (m)
10

11 // C a l c u l a t i o n
12 d=D*lamda/x // s l i t width (m)
13

14 // R e s u l t
15 printf(”\n s l i t width i s %0 . 3 f ∗10∗∗−4 m”,d*10**4)

Scilab code Exa 2.23 possible order of spectra

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 N=15000/2.54 // number o f l i n e s (

per cm)
8 lamda =6000*10** -8 // wave l ength (cm)
9

10 // C a l c u l a t i o n
11 d=1/N // s l i t width (m)
12 m=d/lamda // p o s s i b l e o r d e r o f

s p e c t r a
13

14 // R e s u l t
15 printf(”\n p o s s i b l e o r d e r o f s p e c t r a i s %0 . 3 f ”,m)
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Scilab code Exa 2.24 wavelength of light

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 D=150 // s l i t s c r e e n

d i s t a n c e (cm)
8 d=0.03 // s e p a r a t i o n (cm)
9 beta1 =0.3 // f r i n g e s e p a r a t i o n

(cm)
10

11 // C a l c u l a t i o n
12 lamda=d*beta1 *10**8/D // wave l ength o f

l i g h t ( angstrom )
13

14 // R e s u l t
15 printf(”\n wave l ength o f l i g h t i s %0 . 0 f angstrom ”,

lamda)
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Chapter 3

polarization

Scilab code Exa 3.1 thickness of quartz half wave plate

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =500*10** -9 // wave l ength (m)
8 mewe =1.553 // r e f r a c t i v e index o f e−ray
9 mew0 =1.544 // r e f r a c t i v e index o f o−ray

10

11 // C a l c u l a t i o n
12 t=lamda /(2*(mewe -mew0)) // t h i c k n e s s o f q ua r t z

h a l f wave p l a t e (m)
13

14 // R e s u l t
15 printf(”\n t h i c k n e s s o f q u a r t z h a l f wave p l a t e i s %0

. 4 f mm”,t/10** -3)

Scilab code Exa 3.2 thickness of quartz half wave plate
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1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =589*10** -9 // wave l ength (m)
8 mewe =1.553 // r e f r a c t i v e index o f e−ray
9 mew0 =1.544 // r e f r a c t i v e index o f o−ray
10

11 // C a l c u l a t i o n
12 t=lamda /(4*(mewe -mew0)) // t h i c k n e s s o f q ua r t z

h a l f wave p l a t e (m)
13

14 // R e s u l t
15 printf(”\n t h i c k n e s s o f q u a r t z h a l f wave p l a t e i s %0

. 4 f mm”,t/10** -3)

Scilab code Exa 3.3 thickness of quartz half wave plate

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =600*10** -9 // wave l ength (m)
8 mewe =1.5533 // r e f r a c t i v e index o f e−ray
9 mew0 =1.5442 // r e f r a c t i v e index o f o−ray
10

11 // C a l c u l a t i o n
12 t=lamda /(4*(mewe -mew0)) // t h i c k n e s s o f q ua r t z

h a l f wave p l a t e (m)
13

14 // R e s u l t
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15 printf(”\n t h i c k n e s s o f q u a r t z h a l f wave p l a t e i s %0
. 4 f mm”,t/10** -3)

Scilab code Exa 3.4 thickness of quarter wave plate

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =589.3*10** -9 // wave l ength (m)
8 mewe =1.65833 // r e f r a c t i v e index o f e−ray
9 mew0 =1.48640 // r e f r a c t i v e index o f o−ray

10

11 // C a l c u l a t i o n
12 t1=lamda /(2*( mewe -mew0)) // t h i c k n e s s o f h a l f

wave p l a t e (m)
13 t2=lamda /(4*( mewe -mew0)) // t h i c k n e s s o f q u a r t e r

wave p l a t e (m)
14

15 // R e s u l t
16 printf(”\n t h i c k n e s s o f h a l f wave p l a t e i s %0 . 7 f mm

”,t1/10** -3)
17 printf(”\n t h i c k n e s s o f q u a r t e r wave p l a t e i s %0 . 6 f

mm”,t2/10** -3)

Scilab code Exa 3.5 wavelength for quarter wave plate

1 clear

2 //
3 //
4 //
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5

6 // V a r i a b l e d e c l a r a t i o n
7 t=0.9*10** -6 // t h i c k n e s s (m)
8 mewe =1.486 // r e f r a c t i v e index o f e−ray
9 mew0 =1.658 // r e f r a c t i v e index o f o−ray
10

11 // C a l c u l a t i o n
12 lamda1 =4*t*(mew0 -mewe) // wave l ength f o r h a l f

wave p l a t e (m)
13 lamda2 =2*t*(mew0 -mewe) // wave l ength f o r q u a r t e r

wave p l a t e (m)
14

15 // R e s u l t
16 printf(”\n wave l ength f o r h a l f wave p l a t e i s %0 . 3 f

m”,lamda1 *10**9)
17 printf(”\n wave l ength f o r q u a r t e r wave p l a t e i s %0 . 3

f mm”,lamda2 *10**9)
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Chapter 4

laser

Scilab code Exa 4.1 relative population

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 c=3*10**8 // v e l o c i t y o f l i g h t (m/ s e c )
8 lamda =6943*10** -10 // wave l ength (m)
9 h=6.626*10** -34 // planck ’ s c o n s t a n t ( J s e c )
10 Kb =1.38*10** -23 // boltzmann c o n s t a n t
11 T=300 // t empera tu r e (K)
12

13 // C a l c u l a t i o n
14 new=c/lamda // f r e q u e n c y ( Hz )
15 a=h*new/(Kb*T)

16 N1byN2=exp(a) // r e l a t i v e p o p u l a t i o n
17

18 // R e s u l t
19 printf(”\n r e l a t i v e p o p u l a t i o n i s %0 . 3 f ∗10∗∗30 ”,

N1byN2 /10**30)

20 printf(”\n answer g i v e n i n the book i s wrong ”)
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Scilab code Exa 4.2 power density

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 c=3*10**8 // v e l o c i t y o f l i g h t (m/ s e c )
8 lamda =632.8*10** -9 // wave l ength (m)
9 h=6.626*10** -34 // planck ’ s c o n s t a n t ( J s e c )
10 t=1 // t ime ( s e c )
11 P=2.3*10** -3 // power (W)
12 sa=1*10** -6 // spo t a r ea (m∗∗2)
13

14 // C a l c u l a t i o n
15 new=c/lamda // f r e q u e n c y ( Hz )
16 n=P*t/(h*new) // number o f photons emi t t ed (

per s e c )
17 Pd=P/sa // power d e n s i t y (kW/m∗∗2)
18

19 // R e s u l t
20 printf(”\n number o f photons emi t t ed i s %0 . 2 f

∗10∗∗15 photons / second ”,n/10**15)
21 printf(”\n power d e n s i t y i s %0 . 3 f kW/m∗∗2 ”,Pd

/10**3)

Scilab code Exa 4.3 wavelength

1 clear

2 //
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3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 c=3*10**8 // v e l o c i t y o f l i g h t (m/ s e c )
8 e=1.6*10** -19 // cha rge o f e l e c t r o n ( coulomb

)
9 Eg =1.44*e // band gap ene rgy ( J )
10 h=6.626*10** -34 // planck ’ s c o n s t a n t ( J s e c )
11

12 // C a l c u l a t i o n
13 lamda=h*c/Eg // wave l ength (m)
14

15 // R e s u l t
16 printf(”\n wave l ength i s %0 . 0 f angstrom ”,lamda

*10**10)

Scilab code Exa 4.4 band gap

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =1.55 // peak e m i s s i o n wave l ength (

micro m)
8

9 // C a l c u l a t i o n
10 Eg =1.24/ lamda // band gap ( eV )
11

12 // R e s u l t
13 printf(”\n band gap i s %0 . 3 f eV”,Eg)
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Scilab code Exa 4.5 relative population of states

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 c=3*10**8 // v e l o c i t y o f l i g h t (m/ s e c )
8 e=1.6*10** -19 // cha rge o f e l e c t r o n ( coulomb

)
9 lamda =6943*10** -10 // wave l ength (m)
10 h=6.6*10** -34 // planck ’ s c o n s t a n t ( J s e c )
11 kb =1.38*10** -23 // boltzmann c o n s t a n t
12 T=300 // t empera tu r e (K)
13

14 // C a l c u l a t i o n
15 Uv=h*c/(e*lamda) // ene rgy ( eV )
16 Uvj=Uv*e // ene rgy ( J )
17 x=Uvj/(kb*T)

18 NbyN0=exp(x) // r e l a t i v e p o p u l a t i o n o f 2 s t a t e s
19

20 // R e s u l t
21 printf(”\n r e l a t i v e p o p u l a t i o n o f 2 s t a t e s i s %0 . 0 f

∗10∗∗29 ”,NbyN0 *10** -29)
22 printf(”\n answer g i v e n i n the book i s wrong ”)

Scilab code Exa 4.6 ratio of emission

1 clear

2 //
3 //
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4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 c=2.998*10**8 // v e l o c i t y o f l i g h t (m/

s e c )
8 lamda =0.5*10** -9 // wave l ength (m)
9 h=6.626*10** -34 // planck ’ s c o n s t a n t ( J s e c

)
10 Kb =1.381*10** -23 // boltzmann c o n s t a n t
11 T=1000 // t empera tu r e (K)
12

13 // C a l c u l a t i o n
14 new=c/lamda // o p e r a t i n g f r e q u e n c y ( Hz

)
15 new=new /10**3 // o p e r a t i n g f r e q u e n c y (

kHz )
16 new=(new /10**14) *10**14

17

18 x=h*new/(Kb*T)

19 B21byA21 =1/( exp(x) -1) // r a t i o o f e m i s s i o n
20

21 // R e s u l t
22 printf(”\n r a t i o o f e m i s s i o n i s %0 . 1 f ∗10∗∗−13”,

B21byA21 *10**13)
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Chapter 5

fiber optics

Scilab code Exa 5.1 acceptance angle

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1=1.50 // Core r e f r a c t i v e index
8 n2=1.47 // Cladd ing r e f r a c t i v e index
9

10 // C a l c u l a t i o n
11 phic=asin(n2/n1) // c r i t i c a l a n g l e ( r a d i a n )
12 phic=phic *180/ %pi // c r i t i c a l a n g l e ( d e g r e e s )
13 NA=sqrt(n1**2-n2**2) // n u m e r i c a l a p e r t u r e
14 phimax=asin(NA) // a c c e p t a n c e a n g l e ( r a d i a n )
15 phimax=asin(NA)*180/ %pi // a c c e p t a n c e a n g l e (

d e g r e e s )
16

17 // R e s u l t
18 printf(”\n c r i t i c a l a n g l e i s %0 . 1 f d e g r e e s ”,phic)
19 printf(”\n n u m e r i c a l a p e r t u r e i s %0 . 1 f ”,NA)
20 printf(”\n a c c e p t a n c e a n g l e i s %0 . 1 f d e g r e e s ”,
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phimax)

Scilab code Exa 5.2 numerical aperture

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1=1.46 // Core r e f r a c t i v e index
8 delta =0.05 // r e l a t i v e r e f r a c t i v e index

d i f f e r e n c e
9

10 // C a l c u l a t i o n
11 NA=n1*sqrt (2* delta) // n u m e r i c a l a p e r t u r e
12

13 // R e s u l t
14 printf(”\n n u m e r i c a l a p e r t u r e i s %0 . 2 f ”,NA)

Scilab code Exa 5.3 acceptance angle for skew rays

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 NA=0.3 // n u m e r i c a l a p e r t u r e
8 gama =45* %pi /180 // a n g l e ( r a d i a n )
9

10 // C a l c u l a t i o n
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11 thetaa1=asin(NA) // a c c e p t a n c e a n g l e f o r
m e r i d i o n a l r a y s ( r a d i a n )

12 thetaa1=thetaa1 *180/ %pi // a c c e p t a n c e a n g l e
f o r m e r i d i o n a l r a y s ( d e g r e e s )

13 thetaa2=asin(NA/cos(gama))*180/ %pi // a c c e p t a n c e
a n g l e f o r skew r a y s ( d e g r e e s )

14

15 // R e s u l t
16 printf(”\n a c c e p t a n c e a n g l e f o r m e r i d i o n a l r a y s i s

%0 . 2 f d e g r e e s ”,thetaa1)
17 printf(”\n a c c e p t a n c e a n g l e f o r skew r a y s i s %0 . 3 f

d e g r e e s ”,thetaa2)
18 printf(”\n answer f o r a c c e p t a n c e a n g l e f o r skew r a y s

g i v e n i n the t ex tbook v a r i e s due to round ing o f f
e r r o r s ”)

Scilab code Exa 5.4 acceptance angle

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1=1.53 // Core r e f r a c t i v e index
8 delta =0.0196 // r e l a t i v e r e f r a c t i v e index

d i f f e r e n c e
9

10 // C a l c u l a t i o n
11 NA=n1*sqrt (2* delta) // n u m e r i c a l a p e r t u r e
12 thetaa=asin(NA)*180/ %pi // a c c e p t a n c e a n g l e (

d e g r e e s )
13

14 // R e s u l t
15 printf(”\n n u m e r i c a l a p e r t u r e i s %0 . 3 f ”,NA)
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16 printf(”\n a c c e p t a n c e a n g l e i s %0 . 3 f d e g r e e s ”,
thetaa)

17 printf(”\n answer f o r a c c e p t a n c e a n g l e g i v e n i n the
t ex tbook v a r i e s due to round ing o f f e r r o r s ”)

Scilab code Exa 5.5 total distance travelled by light

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1=1.5 // Core r e f r a c t i v e index
8 n2=1.49 // Cladd ing r e f r a c t i v e index
9 a=25*10** -6 // r a d i u s o f c o r e (m)
10 L=1 // d i s t a n c e (m)
11

12 // C a l c u l a t i o n
13 phic=(asin(n2/n1)*180/ %pi ) // c r i t i c a l a n g l e (

d e g r e e s )
14

15 phicr=phic*%pi /180 // c r i t i c a l a n g l e
( r a d i a n )

16 l=2*a*tan(phicr) // f i b r e l e n g t h (m)
17 r=1/l // number o f r e f l e c t i o n s
18 od=L/sin(phicr) // t o t a l d i s t a n c e t r a v e l l e d

by l i g h t (m)
19

20 // R e s u l t
21 printf(”\n c r i t i c a l a n g l e i s %0 . 3 f d e g r e e s ”,phic)
22 printf(”\n f i b r e l e n g t h i s %0 . 2 f micro m”,l*10**6)
23 printf(”\n answer f o r f i b r e l e n g t h g i v e n i n the book

i s wrong ”)
24 printf(”\n number o f r e f l e c t i o n s i s %0 . 3 f ”,r)
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25 printf(”\n t o t a l d i s t a n c e t r a v e l l e d by l i g h t i s %0 . 4
f m”,od)

Scilab code Exa 5.7 bandwidth length product

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n=1.55 // Core r e f r a c t i v e index
8 L=10 // l e n g t h (m)
9 delta =0.026 // r e l a t i v e r e f r a c t i v e index

d i f f e r e n c e
10 C=3*10**5

11

12 // C a l c u l a t i o n
13 deltaT=L*n*delta/C // t o t a l d i s p e r s i o n ( s )
14 blp=L/(2* deltaT) // bandwidth l e n g t h

product ( Hz km)
15

16 // R e s u l t
17 printf(”\n t o t a l d i s p e r s i o n i s %0 . 1 f ns ”,deltaT

*10**9)

18 printf(”\n bandwidth l e n g t h product i s %0 . 2 f ∗10∗∗5
Hz km”,blp /10**5)

19 printf(”\n answer f o r bandwidth l e n g t h product g i v e n
i n the book i s wrong ”)

Scilab code Exa 5.8 numerical aperture

1 clear
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2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1=1.55 // Core r e f r a c t i v e index
8 n2=1.50 // Cladd ing r e f r a c t i v e index
9

10 // C a l c u l a t i o n
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 // R e s u l t
14 printf(”\n n u m e r i c a l a p e r t u r e i s %0 . 3 f ”,NA)

Scilab code Exa 5.9 acceptance angle

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1 =1.563 // Core r e f r a c t i v e index
8 n2 =1.498 // Cladd ing r e f r a c t i v e index
9

10 // C a l c u l a t i o n
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 phimax=asin(NA) // a c c e p t a n c e a n g l e ( r a d i a n )
13 phimax=asin(NA)*180/ %pi

14 phimaxd=int(phimax) // a c c e p t a n c e a n g l e (
d e g r e e s )

15 phimaxm =60*( phimax -phimaxd) // a c c e p t a n c e a n g l e (
minutes )

16

17 // R e s u l t
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18 printf(”\n n u m e r i c a l a p e r t u r e i s %0 . 4 f ”,NA)
19 printf(”\n a c c e p t a n c e a n g l e i s %0 . 3 f d e g r e e s %0 . 1 f

minutes ”,phimaxd ,phimaxm)
20 printf(”\n answer f o r a c c e p t a n c e a n g l e i n minutes

g i v e n i n the book v a r i e s due to round ing o f f
e r r o r s ”)

Scilab code Exa 5.11 fractional index change

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1 =1.563 // Core r e f r a c t i v e index
8 n2 =1.498 // Cladd ing r e f r a c t i v e index
9

10 // C a l c u l a t i o n
11 delta=(n1 -n2)/n1 // f r a c t i o n a l index change
12

13 // R e s u l t
14 printf(”\n f r a c t i o n a l index change i s %0 . 4 f ”,delta

)

Scilab code Exa 5.12 angle of acceptance

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
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7 n1=1.48 // Core r e f r a c t i v e index
8 n2=1.45 // Cladd ing r e f r a c t i v e index
9

10 // C a l c u l a t i o n
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 thetamax=asin(NA)*180/ %pi

13 thetamaxd=int(thetamax) // a n g l e o f a c c e p t a n c e (
d e g r e e s )

14 thetamaxm =60*( thetamax -thetamaxd) // a n g l e o f
a c c e p t a n c e ( minutes )

15

16 // R e s u l t
17 printf(”\n n u m e r i c a l a p e r t u r e i s %0 . 4 f ”,NA)
18 printf(”\n a n g l e o f a c c e p t a n c e i s %0 . 3 f d e g r e e s %0 . 0

f minutes ”,thetamaxd ,thetamaxm)

Scilab code Exa 5.13 refractive index of core

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 NA=0.39 // n u m e r i c a l a p e r t u r e
8 delta =0.05 // f r a c t i o n a l index change
9

10 // C a l c u l a t i o n
11 n1=NA/sqrt (2* delta) // r e f r a c t i v e index o f c o r e
12

13 // R e s u l t
14 printf(”\n r e f r a c t i v e index o f c o r e i s %0 . 3 f ”,n1)
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Scilab code Exa 5.14 fractional index change

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1 =1.563 // Core r e f r a c t i v e index
8 n2 =1.498 // Cladd ing r e f r a c t i v e index
9

10 // C a l c u l a t i o n
11 delta=(n1 -n2)/n1 // f r a c t i o n a l index change
12

13 // R e s u l t
14 printf(”\n f r a c t i o n a l index change i s %0 . 5 f ”,delta

)

Scilab code Exa 5.15 numerical aperture

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1=1.55 // Core r e f r a c t i v e index
8 n2=1.50 // Cladd ing r e f r a c t i v e index
9

10 // C a l c u l a t i o n
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 // R e s u l t
14 printf(”\n n u m e r i c a l a p e r t u r e i s %0 . 2 f ”,NA)

74



Scilab code Exa 5.16 acceptance angle

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1 =1.563 // Core r e f r a c t i v e index
8 n2 =1.498 // Cladd ing r e f r a c t i v e index
9

10 // C a l c u l a t i o n
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 theta0=asin(NA)*180/ %pi // a c c e p t a n c e a n g l e (

d e g r e e s )
13

14 // R e s u l t
15 printf(”\n n u m e r i c a l a p e r t u r e i s %0 . 4 f ”,NA)
16 printf(”\n a c c e p t a n c e a n g l e i s %0 . 2 f d e g r e e s ”,

theta0)

Scilab code Exa 5.17 critical angle

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1=1.53 // Core r e f r a c t i v e index
8 n2=1.42 // Cladd ing r e f r a c t i v e index
9

75



10 // C a l c u l a t i o n
11 thetac=asin(n2/n1)*180/ %pi // c r i t i c a l a n g l e (

d e g r e e s )
12

13 // R e s u l t
14 printf(”\n c r i t i c a l a n g l e i s %0 . 2 f d e g r e e s ”,thetac)

Scilab code Exa 5.18 acceptance angle

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1=1.6 // Core r e f r a c t i v e index
8 n2=1.4 // Cladd ing r e f r a c t i v e index
9 n0=1.33 // water r e f r a c t i v e index
10

11 // C a l c u l a t i o n
12 NA=sqrt(n1**2-n2**2)/n0 // n u m e r i c a l a p e r t u r e
13 theta0=asin(NA)*180/ %pi // a c c e p t a n c e a n g l e (

d e g r e e s )
14

15 // R e s u l t
16 printf(”\n n u m e r i c a l a p e r t u r e i s %0 . 3 f ”,NA)
17 printf(”\n a c c e p t a n c e a n g l e i s %0 . 4 f d e g r e e s ”,

theta0)

Scilab code Exa 5.19 fractional index change

1 clear

2 //
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3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1=1.5 // Core r e f r a c t i v e index
8 n2=1.3 // Cladd ing r e f r a c t i v e index
9

10 // C a l c u l a t i o n
11 delta=(n1 -n2)/n1 // f r a c t i o n a l index change
12

13 // R e s u l t
14 printf(”\n f r a c t i o n a l index change i s %0 . 3 f ”,delta

)

Scilab code Exa 5.20 angle of reflection

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n1=1.55 // Core r e f r a c t i v e index
8 n2=1.6 // Cladd ing r e f r a c t i v e index
9 theta1 =60* %pi /180 // a n g l e o f i n c i d e n c e ( r a d i a n )
10

11 // C a l c u l a t i o n
12 x=n1*sin(theta1)/n2

13 theta2=asin(x)*180/ %pi // a n g l e o f r e f l e c t i o n (
d e g r e e s )

14

15 // R e s u l t
16 printf(”\n a n g l e o f r e f l e c t i o n i s %0 . 2 f d e g r e e s ”,

theta2)
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Scilab code Exa 5.21 Core refractive index

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n2=1.3 // Cladd ing r e f r a c t i v e index
8 delta =0.14 // f r a c t i o n a l index change
9

10 // C a l c u l a t i o n
11 n1=n2/(1-delta) // Core r e f r a c t i v e index
12

13 // R e s u l t
14 printf(”\n Core r e f r a c t i v e index i s %0 . 2 f ”,n1)

Scilab code Exa 5.22 numerical aperture

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 theta0 =26.80* %pi /180 // a c c e p t a n c e a n g l e (

r a d i a n )
8

9 // C a l c u l a t i o n
10 NA=sin(theta0) // n u m e r i c a l a p e r t u r e
11

12 // R e s u l t
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13 printf(”\n n u m e r i c a l a p e r t u r e i s %0 . 5 f ”,NA)
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Chapter 6

crystallography

Scilab code Exa 6.2 lattice constant

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n=2 // number o f atoms per u n i t c e l l
8 M=55.85 // atomic we ight (amu)
9 N=6.02*10**23 // avagadro number ( kg /m∗∗3)

10 rho =7860 // d e n s i t y ( kg /m∗∗3)
11

12 // C a l c u l a t i o n
13 a=(n*M/(rho*N))**(1/3) // l a t t i c e c o n s t a n t (m)
14

15 // R e s u l t
16 printf(”\n l a t t i c e c o n s t a n t i s %0 . 2 f angstrom ”,a

*10**8)

Scilab code Exa 6.3 lattice constant
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1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n=2 // number o f atoms per u n i t c e l l
8 M=6.94 // atomic we ight (amu)
9 N=6.02*10**26 // avagadro number ( kg /mol )
10 rho =530 // d e n s i t y ( kg /m∗∗3)
11

12 // C a l c u l a t i o n
13 a=(n*M/(rho*N))**(1/3) // l a t t i c e c o n s t a n t (m)
14

15 // R e s u l t
16 printf(”\n l a t t i c e c o n s t a n t i s %0 . 2 f angstrom ”,a

*10**10)

Scilab code Exa 6.4 number of atoms per unit cell

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 M=55.85 // atomic we ight (amu)
8 N=6.02*10**26 // avagadro number ( kg /mol )
9 rho =7870 // d e n s i t y ( kg /m∗∗3)

10 a=2.9*10** -10 // l a t t i c e c o n s t a n t (m)
11

12 // C a l c u l a t i o n
13 n=a**3* rho*N/M // number o f atoms per u n i t c e l l
14

15 // R e s u l t

81



16 printf(”\n number o f atoms per u n i t c e l l i s %0 . 3 f ”
,n)

Scilab code Exa 6.5 density

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n=8 // number o f atoms per u n i t c e l l
8 a=5.6*10** -10 // l a t t i c e c o n s t a n t (m)
9 M=710.59 // atomic we ight (amu)

10 N=6.02*10**26 // avagadro number ( kg /mol )
11

12 // C a l c u l a t i o n
13 rho=n*M/(a**3*N) // d e n s i t y ( kg /m∗∗3)
14

15 // R e s u l t
16 printf(”\n d e n s i t y i s %0 . 0 f kg /m∗∗3 ”,rho)

Scilab code Exa 6.6 lattice constant

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n=2 // number o f atoms per u n i t c e l l
8 M=55.85 // atomic we ight (amu)
9 N=6.02*10**23 // avagadro number ( kg /m∗∗3)
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10 rho =7860 // d e n s i t y ( kg /m∗∗3)
11

12 // C a l c u l a t i o n
13 a=(n*M/(rho*N))**(1/3) // l a t t i c e c o n s t a n t (m)
14

15 // R e s u l t
16 printf(”\n l a t t i c e c o n s t a n t i s %0 . 4 f angstrom ”,a

*10**8)

Scilab code Exa 6.7 lattice constant

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n=2 // number o f atoms per u n i t c e l l
8 M=6.94 // atomic we ight (amu)
9 N=6.02*10**26 // avagadro number ( kg /mol )

10 rho =530 // d e n s i t y ( kg /m∗∗3)
11

12 // C a l c u l a t i o n
13 a=(n*M/(rho*N))**(1/3) // l a t t i c e c o n s t a n t (m)
14

15 // R e s u l t
16 printf(”\n l a t t i c e c o n s t a n t i s %0 . 3 f angstrom ”,a

*10**10)

17 printf(”\n answer g i v e n i n the book v a r i e s due to
round ing o f f e r r o r s ”)

Scilab code Exa 6.8 number of atoms per unit cell
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1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 M=55.85 // atomic we ight (amu)
8 N=6.02*10**26 // avagadro number ( kg /mol )
9 rho =7870 // d e n s i t y ( kg /m∗∗3)
10 a=2.9*10** -10 // l a t t i c e c o n s t a n t (m)
11

12 // C a l c u l a t i o n
13 n=a**3* rho*N/M // number o f atoms per u n i t c e l l
14

15 // R e s u l t
16 printf(”\n number o f atoms per u n i t c e l l i s %0 . 3 f ”

,n)

Scilab code Exa 6.9 density

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 r=0.1278*10** -9 // atomic r a d i u s (m)
8 n=4 // number o f atoms per u n i t c e l l
9 M=63.5 // atomic we ight (amu)

10 N=6.02*10**26 // avagadro number ( kg /mol )
11

12 // C a l c u l a t i o n
13 a=sqrt (8)*r // l a t t i c e c o n s t a n t (m)
14 rho=n*M/(a**3*N) // d e n s i t y ( kg /m∗∗3)
15
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16 // R e s u l t
17 printf(”\n d e n s i t y i s %0 . 2 f kg /m∗∗3 ”,rho)
18 printf(”\n answer g i v e n i n the book i s wrong ”)

Scilab code Exa 6.12 distance between adjacent atoms

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 w=23+35.5 // m o l e c u l a r we ight o f NaCl (gm/

mole )
8 N=6.023*10**23 // avagadro number (gm/mol )
9 rho =2.18 // d e n s i t y o f NaCl (gm/cm∗∗3)

10 n=2 // number o f atoms
11

12 // C a l c u l a t i o n
13 m=w/N // mass o f NaCl (gm)
14 nm=rho/m // number o f m o l e c u l e s ( mole /cm

∗∗3)
15 N_NaCl=n*nm // number o f atoms per u n i t

volume ( atoms /cm∗∗3)
16 a=(1/ N_NaCl)**(1/3) // d i s t a n c e between a d j a c e n t

atoms (cm)
17

18

19 // R e s u l t
20 printf(”\n number o f atoms per u n i t volume i s %0 . 2 f

∗10∗∗22 atoms /cm∗∗3 ”,N_NaCl /10**22)
21 printf(”\n d i s t a n c e between a d j a c e n t atoms i s %0 . 2 f

angstrom ”,a*10**8)
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Scilab code Exa 6.13 glancing angle

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =0.071*10** -9 // wave l ength (m)
8 h=1

9 k=1

10 l=0 // m i l l e r i n d i c e s
11 a=0.28*10** -9 // l a t t i c e c o n s t a n t (m)
12 n=2 // o r d e r
13

14 // C a l c u l a t i o n
15 d=a/sqrt(h**2+k**2+l**2)

16 theta=asin(n*lamda /(2*d))*180/ %pi // g l a n c i n g
a n g l e ( d e g r e e s )

17

18 // R e s u l t
19 printf(”\n g l a n c i n g a n g l e i s %0 . 2 f d e g r e e s ”,theta)

Scilab code Exa 6.14 volume of unit cell

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =3*10** -10 // wave l ength (m)
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8 h=1

9 k=0

10 l=0 // m i l l e r i n d i c e s
11 theta =40* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
12 n=1 // o r d e r
13

14 // C a l c u l a t i o n
15 d=n*lamda /(2* sin(theta)) // space o f r e f l e c t i n g

p l ane (m)
16 a=d*sqrt(h**2+k**2+l**2)

17 V=a**3 // volume o f u n i t c e l l (m∗∗3)
18

19 // R e s u l t
20 printf(”\n space o f r e f l e c t i n g p l ane i s %0 . 4 f

angstrom ”,d*10**10)
21 printf(”\n volume o f u n i t c e l l i s %0 . 2 f ∗10∗∗−29 m

∗∗3 ”,V*10**29)

Scilab code Exa 6.15 space of reflecting plane

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =0.82 // wave l ength (m)
8 theta =75.86* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
9 n=1 // o r d e r
10 a=3 // l a t t i c e c o n s t a n t ( angstrom )
11

12 // C a l c u l a t i o n
13 d=n*lamda /(2* sin(theta)) // space o f r e f l e c t i n g

p l ane ( angstrom )
14 // he r e the v a l u e o f d comes to 0 . 4 2 2 angstrom which

87



i s not e q u a l to the v a l u e o f a . hence the problem
cannot be s o l v e d f u r t h e r

15

16 // R e s u l t
17 printf(”\n space o f r e f l e c t i n g p l ane i s %0 . 2 f

angstrom ”,d)
18 printf(”\n answer g i v e n i n the book i s wrong ”)

Scilab code Exa 6.16 energy of X ray beam

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 a=5.63*10** -10 // l a t t i c e c o n s t a n t (m)
8 h=1

9 k=1

10 l=1 // m i l l e r i n d i c e s
11 theta =27.5* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
12 n=1 // o r d e r
13 h=6.625*10** -34 // planck ’ s c o n s t a n t
14 c=3*10**10 // v e l o c i t y o f l i g h t (m/ s e c )
15 e=1.6*10** -19 // cha rge o f e l e c t r o n ( c )
16

17 // C a l c u l a t i o n
18 d111=a/sqrt(h**2+k**2+l**2)

19 lamda =2* d111*sin(theta)/n // wave l ength o f X−ray
beam (m)

20 lamda=int(lamda *10**10) // wave l ength o f
X−ray beam ( angstrom )

21 E=h*c/( lamda *10** -10*e) // ene rgy o f X−ray
beam ( eV )

22
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23 // R e s u l t
24 printf(”\n wave l ength o f X−ray beam i s %0 . 3 f

angstrom ”,lamda)
25 printf(”\n ene rgy o f X−ray beam i s %0 . 2 f ∗10∗∗5 eV”

,E/10**5)

26 printf(”\n answer f o r ene rgy g i v e n i n the book i s
wrong ”)

Scilab code Exa 6.17 lattice constant

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 h=2

8 k=0

9 l=2 // m i l l e r i n d i c e s
10 theta =34* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
11 n=1 // o r d e r
12 lamda =1.5*10** -10 // wave l ength o f X−ray beam (m

)
13

14 // C a l c u l a t i o n
15 d=n*lamda /(2* sin(theta))

16 a=d*sqrt(h**2+k**2+l**2) // l a t t i c e c o n s t a n t
(m)

17

18 // R e s u l t
19 printf(”\n l a t t i c e c o n s t a n t i s %0 . 4 f angstrom ”,a

*10**10)

20 printf(”\n answer g i v e n i n the book v a r i e s due to
round ing o f f e r r o r s ”)
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Scilab code Exa 6.20 interplanar spacing

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 h=2

8 k=2

9 l=0 // m i l l e r i n d i c e s
10 a=450 // l e n g t h (nm)
11

12 // C a l c u l a t i o n
13 d220=a/sqrt(h**2+k**2+l**2) // i n t e r p l a n a r

s p a c i n g (nm)
14

15 // R e s u l t
16 printf(”\n i n t e r p l a n a r s p a c i n g i s %0 . 1 f nm”,d220)
17 printf(”\n answer g i v e n i n the book i s wrong ”)

Scilab code Exa 6.21 interplanar spacing

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 h=1

8 k=1

9 l=1 // m i l l e r i n d i c e s
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10 r=1.278*10** -10 // r a d i u s (m)
11

12 // C a l c u l a t i o n
13 a=4*r/sqrt (2)

14 d111=a/sqrt(h**2+k**2+l**2) // i n t e r p l a n a r
s p a c i n g (m)

15

16 // R e s u l t
17 printf(”\n i n t e r p l a n a r s p a c i n g i s %0 . 2 f ∗10∗∗−10 m”

,d111 *10**10)

Scilab code Exa 6.22 energy of X rays

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 h=1

8 k=1

9 l=1 // m i l l e r i n d i c e s
10 n=4

11 A=107.87 // atomic we ight (amu)
12 N=10500*6.052*10**26 // d e n s i t y ( kg /m∗∗3)
13 theta =(19+(12/60))*%pi /180 // a n g l e ( r a d i a n )
14 r=1.278*10** -10 // r a d i u s (m)
15 hp =6.625*10** -34 // p l a n c k s c o n s t a n t ( Js )
16 c=3*10**8 // v e l o c i t y o f l i g h t (m/ s e c )
17 e=1.6*10** -19 // cha rge o f e l e c t r o n ( coulomb

)
18

19 // C a l c u l a t i o n
20 a=(n*A/N)**(1/3) // l a t t i c e c o n s t a n t (m)
21 d=a/sqrt(h**2+k**2+l**2) // i n t e r p l a n a r
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s p a c i n g (m)
22 lamda =2*d*sin(theta) // wave l ength o f X−r a y s (m)
23 E=hp*c/(e*lamda) // ene rgy o f X−

r a y s ( eV )
24

25 // R e s u l t
26 printf(”\n wave l ength o f X−r a y s i s %0 . 3 f angstrom ”,

lamda *10**10)

27 printf(”\n answer i n the book v a r i e s due to round ing
o f f e r r o r s ”)

28 printf(”\n ene rgy o f X−r a y s i s %0 . 0 f ∗10∗∗3 eV”,E
/10**3)

Scilab code Exa 6.23 glancing angle

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 h=1

8 k=1

9 l=0 // m i l l e r i n d i c e s
10 d100 =0.28 // l a t t i c e c o n s t a n t (nm)
11 n=2

12 lamda =0.071 // wave l ength (nm)
13

14 // C a l c u l a t i o n
15 d110=d100/sqrt(h**2+k**2+l**2) //

i n t e r p l a n a r s p a c i n g (m)
16 theta=asin(n*lamda /(2* d110))*180/ %pi // g l a n c i n g

a n g l e ( d e g r e e s )
17

18 // R e s u l t
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19 printf(”\n g l a n c i n g a n g l e i s %0 . 0 f d e g r e e s ”,theta)

Scilab code Exa 6.24 distance between the planes

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 h=1

8 k=1

9 l=0 // m i l l e r i n d i c e s
10 a=0.38 // l a t t i c e c o n s t a n t (nm)
11

12 // C a l c u l a t i o n
13 d=a/sqrt(h**2+k**2+l**2) // d i s t a n c e between the

p l a n e s (nm)
14

15 // R e s u l t
16 printf(”\n d i s t a n c e between the p l a n e s i s %0 . 2 f nm”

,d)

Scilab code Exa 6.26 intercept along y axis

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 h=2

8 k=3
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9 l=1 // m i l l e r i n d i c e s
10 a=0.121

11 b=0.184

12 c=0.197 // paramete r s (nm)
13

14 // C a l c u l a t i o n
15 OB=2*b/3 // i n t e r c e p t a l ong y a x i s (nm)
16 OC=2*c // i n t e r c e p t a l ong z a x i s (nm)
17

18 // R e s u l t
19 printf(”\n i n t e r c e p t a l ong y a x i s i s %0 . 3 f nm”,OB)
20 printf(”\n i n t e r c e p t a l ong y a x i s i s %0 . 3 f nm”,OC)

Scilab code Exa 6.27 interplanar distance between planes

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 h1=1

8 k1=2

9 l1=3 // m i l l e r i n d i c e s
10 h2=2

11 k2=4

12 l2=6 // m i l l e r i n d i c e s
13 a=0.82

14 b=0.94

15 c=0.75 // paramete r s (nm)
16

17 // C a l c u l a t i o n
18 d123 =(((h1/a)**2) +((k1/b)**2) +((l1/c)**2))**( -1/2)

// i n t e r p l a n a r d i s t a n c e between ( 1 2 3 ) p l a n e s
19 d246=d123/2 // i n t e r p l a n a r d i s t a n c e
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between ( 2 4 6 ) p l a n e s
20

21 // R e s u l t
22 printf(”\n i n t e r p l a n a r d i s t a n c e between ( 1 2 3 ) p l a n e s

i s %0 . 3 f nm”,d123)
23 printf(”\n i n t e r p l a n a r d i s t a n c e between ( 2 4 6 ) p l a n e s

i s %0 . 4 f nm”,d246)
24 printf(”\n answers g i v e n i n the book a r e wrong ”)

Scilab code Exa 6.28 wavelength of Xrays

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 h=1

8 k=1

9 l=1 // m i l l e r i n d i c e s
10 a=0.2 // l a t t i c e parameter (nm)
11 theta =(87/2)*%pi /180 // a n g l e ( r a d i a n )
12

13 // C a l c u l a t i o n
14 d=a/sqrt(h**2+k**2+l**2)

15 lamda =2*d*sin(theta) // wave l ength o f Xrays (nm)
16

17 // R e s u l t
18 printf(”\n wave l ength o f Xrays i s %0 . 3 f nm”,lamda)

Scilab code Exa 6.29 effective temperature of neutrons

1 clear
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2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 h=1

8 k=1

9 l=1 // m i l l e r i n d i c e s
10 a=0.352 // l a t t i c e parameter (nm)
11 theta =(28+(30/60))*%pi /180 // a n g l e ( r a d i a n )
12 hp =6.626*10** -34 // p l a n c k s c o n s t a n t ( Js )
13 m=1.67*10** -27 // mass o f proton ( kg )
14 kB =1.38*10** -23 // boltzmann c o n s t a n t
15

16 // C a l c u l a t i o n
17 d=a/sqrt(h**2+k**2+l**2)

18 lamda =2*d*sin(theta) // wave l ength (nm)
19 T=(hp**2) /(3*m*kB*(lamda *10** -9) **2) //

e f f e c t i v e t empera tu r e o f n e u t r o n s (K)
20

21 // R e s u l t
22 printf(”\n e f f e c t i v e t empera tu r e o f n e u t r o n s i s %0 . 0

f K”,T)

Scilab code Exa 6.30 lattice parameter of sample A

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 h=1

8 k=1

9 l=1 // m i l l e r i n d i c e s
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10 lamda =0.152 // wave l ength (nm)
11 D=0.2552 // d iamete r (nm)
12 theta1 =21* %pi /180 // a n g l e ( r a d i a n )
13 theta2 =(21+(23/60))*%pi /180 // a n g l e ( r a d i a n )
14

15 // C a l c u l a t i o n
16 a=D*sqrt (2) // l a t t i c e parameter f o r

r e g u l a r c r y s t a l (nm)
17 d111_1=lamda /(2* sin(theta1))

18 alpha1=d111_1*sqrt(h**2+k**2+l**2) // l a t t i c e
parameter f o r sample A(nm)

19 d111_2=lamda /(2* sin(theta2))

20 alpha2=d111_2*sqrt(h**2+k**2+l**2) // l a t t i c e
parameter f o r sample B(nm)

21

22 // R e s u l t
23 printf(”\n l a t t i c e parameter f o r r e g u l a r c r y s t a l i s

%0 . 4 f nm”,a)
24 printf(”\n l a t t i c e parameter f o r sample A i s %0 . 4 f

nm”,alpha1)
25 printf(”\n l a t t i c e parameter f o r sample B i s %0 . 3 f

nm”,alpha2)
26 printf(”\n l a t t i c e parameter o f sample A i s 1 . 7 5

p e r c e n t g r e a t e r than tha t o f pure copper ”)
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Chapter 7

x ray diffraction and defects in
crystals

Scilab code Exa 7.1 cube edge of unit cell

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 n=1 // o r d e r
8 theta =32* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
9 lamda =1.54 // wave l ength ( angstrom )
10 h=2

11 k=2

12 l=0

13

14 // C a l c u l a t i o n
15 d=n*lamda /(2* sin(theta)) // l a t t i c e parameter (

angstrom )
16 a=d*sqrt(h**2+k**2+l**2) // cube edge o f u n i t

c e l l ( angstrom )
17
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18 // R e s u l t
19 printf(”\n cube edge o f u n i t c e l l i s %0 . 1 f angstrom

”,a)

Scilab code Exa 7.2 interplanar spacing at 3rd angle

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =0.58 // wave l ength ( angstrom )
8 theta1 =6.45* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
9 theta2 =9.15* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
10 theta3 =13* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
11 n=1 // o r d e r
12

13 // C a l c u l a t i o n
14 d1=lamda /(2* sin(theta1)) // i n t e r p l a n a r s p a c i n g

at 1 s t a n g l e ( angstrom )
15 d2=lamda /(2* sin(theta2)) // i n t e r p l a n a r s p a c i n g

at 2nd a n g l e ( angstrom )
16 d3=lamda /(2* sin(theta3)) // i n t e r p l a n a r s p a c i n g

at 3 rd a n g l e ( angstrom )
17

18 // R e s u l t
19 printf(”\n i n t e r p l a n a r s p a c i n g at 1 s t a n g l e i s %0 . 3 f

angstrom ”,d1)
20 printf(”\n i n t e r p l a n a r s p a c i n g at 2nd a n g l e i s %0 . 3 f

angstrom ”,d2)
21 printf(”\n i n t e r p l a n a r s p a c i n g at 3 rd a n g l e i s %0 . 3 f

angstrom ”,d3)
22 printf(”\n answers g i v e n i n the book a r e wrong ”)
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Scilab code Exa 7.3 order of diffraction

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 d=1.181 // l a t t i c e s p a c i n g ( angstrom )
8 theta =90* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
9 lamda =1.540 // wave l ength o f X−r a y s ( angstrom )
10

11 // C a l c u l a t i o n
12 n=2*d*sin(theta)/lamda // o r d e r o f d i f f r a c t i o n
13

14 // R e s u l t
15 printf(”\n o r d e r o f d i f f r a c t i o n i s %0 . 3 f ”,n)

Scilab code Exa 7.4 lattice parameter

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 theta =9.5* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
8 lamda =0.58 // wave l ength o f X−r a y s ( angstrom )
9 n=1 // o r d e r
10 h=2

11 k=0

12 l=0
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13

14 // C a l c u l a t i o n
15 d=n*lamda /(2* sin(theta))

16 a=d*sqrt(h**2+k**2+l**2) // l a t t i c e parameter (
angstrom )

17

18 // R e s u l t
19 printf(”\n l a t t i c e parameter i s %0 . 3 f angstrom ”,a)
20 printf(”\n answer g i v e n i n the book v a r i e s due to

round ing o f f e r r o r s ”)

Scilab code Exa 7.5 glancing angle

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 theta1 =(8+(35/60))*%pi /180 // g l a n c i n g a n g l e (

r a d i a n )
8 lamda =0.842 // wave l ength o f X−r a y s ( angstrom )
9 n1=1 // o r d e r

10 n2=3 // o r d e r
11

12 // C a l c u l a t i o n
13 x=n2*lamda*sin(theta1)/(n1*lamda)

14 theta2=asin(x)*180/ %pi // g l a n c i n g a n g l e
15 theta2d=int(theta2) // g l a n c i n g

a n g l e ( d e g r e e s )
16 theta2m =(theta2 -theta2d)*60 // g l a n c i n g

a n g l e ( minutes )
17

18 // R e s u l t
19 printf(”\n g l a n c i n g a n g l e i s %0 . 3 f d e g r e e s %0 . 3 f
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minutes ”,theta2d ,theta2m)
20 printf(”\n answer f o r g l a n c i n g a n g l e i n minutes

g i v e n i n the book i s wrong ”)

Scilab code Exa 7.6 value of miller indices

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 a=3.16 // l a t t i c e parameter ( angstrom )
8 theta =20.3* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
9 lamda =1.54 // wave l ength o f X−r a y s ( angstrom )
10 n=1 // o r d e r
11

12 // C a l c u l a t i o n
13 d=n*lamda /(2* sin(theta)) // i n t e r p l a n a r

s p a c i n g ( angstrom )
14 x=(a/d)**2

15

16 // R e s u l t
17 printf(”\n i n t e r p l a n a r s p a c i n g i s %0 . 2 f angstrom ”,d

)

18 printf(”\n answer f o r i n t e r p l a n a r s p a c i n g g i v e n i n
the book i s wrong ”)

19 printf(”\n v a l u e o f h∗∗2+k∗∗2+ l ∗∗2 i s %0 . 0 f . hence
the m i l l e r i n d i c e s cou ld be ( 1 1 0 ) ( 0 1 1 ) or ( 1 0 1 )

”,x)

Scilab code Exa 7.7 maximum order of diffraction
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1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 d=0.282 // l a t t i c e s p a c i n g (nm)
8 theta =(8+(35/60))*%pi /180 // g l a n c i n g a n g l e (

r a d i a n )
9 n=1 // o r d e r
10

11 // C a l c u l a t i o n
12 lamda =2*d*sin(theta)/n // wave l ength (nm)
13 N=2*d/lamda //maximum o r d e r

o f d i f f r a c t i o n
14

15 // R e s u l t
16 printf(”\n wave l ength i s %0 . 3 f nm”,lamda)
17 printf(”\n maximum o r d e r o f d i f f r a c t i o n i s %0 . 3 f ”,

N)

Scilab code Exa 7.8 maximum order of diffraction

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =1.5 // wave l ength (AU)
8 d=1.6 // l a t t i c e s p a c i n g (AU)
9

10 // C a l c u l a t i o n
11 n=2*d/lamda //maximum o r d e r

o f d i f f r a c t i o n
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12

13 // R e s u l t
14 printf(”\n maximum o r d e r o f d i f f r a c t i o n i s %0 . 3 f ”,

n)

Scilab code Exa 7.9 interatomic spacing

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 theta =30* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
8 h=1

9 k=1

10 l=1

11 lamda =1.5418 // wave l ength ( angstrom )
12 n=1 // o r d e r
13

14 // C a l c u l a t i o n
15 d=n*lamda /(2* sin(theta)) // i n t e r p l a n a r s p a c i n g (

angstrom )
16 a=d*sqrt((h**2)+(k**2)+(l**2)) // i n t e r a t o m i c

s p a c i n g ( angstrom )
17

18 // R e s u l t
19 printf(”\n i n t e r a t o m i c s p a c i n g i s %0 . 2 f angstrom ”,a

)

Scilab code Exa 7.10 glancing angle

1 clear
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2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 h=1

8 k=1

9 l=0

10 lamda =0.065 // wave l ength (nm)
11 n=2 // o r d e r
12 a=0.26 // a x i a l l e n g t h (nm)
13

14 // C a l c u l a t i o n
15 x=n*lamda*sqrt(h**2+k**2+l**2) /(2*a)

16 theta=asin(x)*180/ %pi // g l a n c i n g a n g l e ( d e g r e e s
)

17

18 // R e s u l t
19 printf(”\n g l a n c i n g a n g l e i s %0 . 1 f d e g r e e s ”,theta)

Scilab code Exa 7.11 cube edge of unit cell

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 h=1

8 k=1

9 l=1

10 lamda =1.54 // wave l ength ( angstrom )
11 n=1 // o r d e r
12 theta =19.2* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
13
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14 // C a l c u l a t i o n
15 d=n*lamda /(2* sin(theta))

16 a=d*sqrt(h**2+k**2+l**2) // cube edge o f u n i t
c e l l ( angstrom )

17

18 // R e s u l t
19 printf(”\n cube edge o f u n i t c e l l i s %0 . 3 f angstrom

”,a)

Scilab code Exa 7.12 cube edge of unit cell

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =1.54*10** -10 // wave l ength (m)
8 n=1 // o r d e r
9 theta =19.2* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
10 h=1

11 k=1

12 l=1

13

14 // C a l c u l a t i o n
15 d=n*lamda /(2* sin(theta))

16 a=d*sqrt(h**2+k**2+l**2) // cube edge o f u n i t
c e l l (m)

17

18 // R e s u l t
19 printf(”\n cube edge o f u n i t c e l l i s %0 . 3 f ∗10∗∗−10

m”,a*10**10)
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Scilab code Exa 7.13 interplanar spacing

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =0.12 // wave l ength (nm)
8 n=2 // o r d e r
9 theta =28* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
10

11 // C a l c u l a t i o n
12 d=n*lamda /(2* sin(theta)) // i n t e r p l a n a r s p a c i n g (

nm)
13

14 // R e s u l t
15 printf(”\n i n t e r p l a n a r s p a c i n g i s %0 . 2 f nm”,d)

Scilab code Exa 7.14 interplanar spacing

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 lamda =97 // wave l ength (pm)
8 n1=1 // o r d e r
9 n2=3 // o r d e r

10 theta1 =23* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
11 theta2 =60* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
12

13 // C a l c u l a t i o n
14 lamda1=n2*lamda*sin(theta1)/(n1*sin(theta2)) //
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wave l ength (pm)
15 d=n2*lamda /(2* sin(theta2)) // i n t e r p l a n a r

s p a c i n g (pm)
16

17 // R e s u l t
18 printf(”\n wave l ength i s %0 . 1 f pm”,lamda1)
19 printf(”\n i n t e r p l a n a r s p a c i n g i s %0 . 0 f pm”,d)
20 printf(”\n answer f o r wave l ength g i v e n i n the book

v a r i e s due to round ing o f f e r r o r s ”)

Scilab code Exa 7.15 wavelength for n

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 theta =45* %pi /180 // g l a n c i n g a n g l e ( r a d i a n )
8 d=275 // i n t e r p l a n a r s p a c i n g (pm)
9 n1=3

10 n2=4

11

12 // C a l c u l a t i o n
13 lamda =2*d*sin(theta) // wave l ength (pm)
14 lamda1=lamda/n1 // wave l ength f o r n=3
15 lamda2=lamda/n2 // wave l ength f o r n=4
16

17 // R e s u l t
18 printf(”\n wave l ength f o r n=3 i s %0 . 0 f pm and f o r n

=4 i s %0 . 2 f pm”,lamda1 ,lamda2)
19 printf(”\n answer f o r wave l ength f o r n=4 g i v e n i n

the book v a r i e s due to round ing o f f e r r o r s ”)
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Scilab code Exa 7.17 atomic diameter

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 theta1 =(30+(0/60))*%pi /180 // g l a n c i n g a n g l e (

r a d i a n )
8 theta2 =(35+(17/60))*%pi /180 // g l a n c i n g a n g l e (

r a d i a n )
9 lamda =0.171 // wave l ength (nm

)
10 h1=1

11 k1=1

12 l1=0

13 h2=2

14 k2=0

15 l2=0

16 h3=1

17 k3=1

18 l3=1

19

20 // C a l c u l a t i o n
21 d100=lamda /(2* sin(theta1)) // wave l ength (nm)
22 d200=lamda /(2* sin(theta2)) // wave l ength (nm)
23 a1=d100*sqrt(h1**2+k1**2+l1**2)

24 a2=d200*sqrt(h2**2+k2**2+l2**2) // l a t t i c e
parameter i n c a s e o f bcc

25 a3=d100*sqrt(h3**2+k3**2+l3**2)

26 a4=d200*sqrt(h2**2+k2**2+l2**2) // l a t t i c e
parameter i n c a s e o f bcc

27 d=a3/sqrt (2) // atomic d i amete r
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(nm)
28

29 // R e s u l t
30 printf(”\n l a t t i c e parameter i n c a s e o f bcc a r e %0 . 3

f nm and %0 . 3 f nm which a r e not the same . hence
the meta l i s not bcc ”,a1 ,a2)

31 printf(”\n l a t t i c e parameter i n c a s e o f f c c a r e %0 . 3
f nm and %0 . 3 f nm which a r e the same . hence the
meta l i s f c c ”,a3 ,a4)

32 printf(”\n atomic d i amete r i s %0 . 5 f nm”,d)
33 printf(”\n answer f o r atomic d i amete r g i v e n i n the

book v a r i e s due to round ing o f f e r r o r s ”)

Scilab code Exa 7.18 maximum order of diffraction

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 d=0.282*10** -9 // l a t t i c e s p a c i n g (m)
8 theta =(8+(35/60))*%pi /180 // g l a n c i n g a n g l e (

r a d i a n )
9 maxtheta =90* %pi /180

10 n=1 // o r d e r
11

12 // C a l c u l a t i o n
13 lamda =2*d*sin(theta)/n // wave l ength o f x−

r a y s (m)
14 N=2*d*sin(maxtheta)/lamda //maximum o r d e r o f

d i f f r a c t i o n
15

16 // R e s u l t
17 printf(”\n wave l ength o f x−r a y s i s %0 . 3 f angstrom ”,
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lamda *10**10)

18 printf(”\n maximum o r d e r o f d i f f r a c t i o n i s %0 . 3 f ”,
N)

19 printf(”\n answer f o r wave l ength o f x−r a y s g i v e n i n
the book i s wrong ”)

Scilab code Exa 7.19 glancing angle

1 clear

2 //
3 //
4 //
5

6 // V a r i a b l e d e c l a r a t i o n
7 d=3.04*10** -10 // l a t t i c e s p a c i n g (m)
8 lamda =0.79*10** -10 // wave l ength (m)
9 n=3 // o r d e r
10

11 // C a l c u l a t i o n
12 x=n*lamda /(2*d)

13 theta=asin(x)*180/ %pi // g l a n c i n g a n g l e ( d e g r e e s )
14

15 // R e s u l t
16 printf(”\n g l a n c i n g a n g l e i s %0 . 3 f d e g r e e s ”,theta)
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