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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

Light

Scilab code Exa 1.1 1

1 //Example 1 . 1 , Page Number 10
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // Brewste r Angle C a l c u l a t i o n
4 clc;

5

6 n2=1.5 // R e f r a c t i v e Index o f G la s s i n Air
7 n1=1 // R e f r a c t i v e Index o f Air
8

9 theta=0 // Brewster ’ s Angle i n Degree s
10

11 theta=(atand (1.5))// ( Brewster ’ s ang l e= Tan I n v e r s e (
n2/n1 ) )

12 theta=fpround(theta ,2)

13 disp(theta ,”The Brews t e r s Angle f o r the Ma t e r i a l i n
Degree s : ”);

Scilab code Exa 1.2 Page Number 13
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1 //Example 1 . 2 , Page Number 13
2

3 clc;

4 n=4 // Tota l Number o f Sou r c e s
5

6 // For Coherent Sou r c e s
7 mprintf(”\ t I n Coherant Sou r c e s The Maximum

I r r a d i a n c e i s %dI\n”,n*n); //Where I i s the
I r r a d i a n c e at any po i n t

8

9 // For I n c oh e r e n t Sou r c e s
10 mprintf(”\ t I n I n c oh e r e n t Sou r c e s The Maximum

I r r a d i a n c e i s %dI”,n);

Scilab code Exa 1.3 Page Number 22

1 //Example 1 . 3 , Page Number 22
2

3 clc;

4 D=0.1 // Diameter o f the Ob j e c t i v e Lens
5 d1=500 // D i s t anc e from the s ou r c e
6 l =550*(10** -9) //Wavelength
7 p=1 // F i r s t Order
8 N=40*600 //The d i f f r a c t i o n g r a t i n g i s 40 mm wide and

has 600 l i n e s /mm
9

10 Smin=(d1*l)/D //Smin i s the minimum s e p a r a t i o n o f
the Sou r c e s

11 Smin=Smin *(10**3)

12 mprintf(”\ t (A)The Minimum Sep e r a t i o n Between the
Sou r c e s i s %. 2 f mm\n”,Smin);

13

14 dl=l/(N*p)// l / d l=p∗N
15 dl=dl *(10**9)

16 mprintf(”\ t (B)The Minimum Wavelength D i f f e r e n c e
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which may be r e s o l v e d i s %. 3 f nm”,dl)

Scilab code Exa 1.4 4

1 //Example 1 . 4 , Page Number 29
2 // Tota l Power Ca l c u l a t i o n
3

4 clc;

5

6 em=0.7 // Em i s s i v i t y Of the Su r f a c e
7 T=2000 // Temperature i n Ke lv in
8 A=(10** -5) //Area i n Meter Square
9 S=5.67*(10** -8) // Ste fan−Boltzmann Constant i n Watt

per meter squa r e Ke lv in power f o u r
10

11 W=em*S*A*(T**4) //W i s the t o t a l power r a d i a t e d i n
Watt

12

13 mprintf(”The Tota l Power Radiated from the Source i s
%. 2 f W”,W);

check Appendix AP 1 for dependency:

fpround.sci

Scilab code Exa 1.5 Page Number 31

1 //Example 1 . 5 , Page Number 31
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 clc;

4

5 Z=1 //Atomic Number o f Hydrogen
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6 m=9.1*(10** -31) //Mass o f an E l e c t r o n
7 e=1.6*(10** -19) // Charge Of an E l e c t r o n
8 p=6.6*(10** -34) // Planck ’ s Constant
9 e1 =8.85*(10** -12) // P e rm i t i v i t y o f Free Space
10

11 E=(m*(Z**2)*(e**4))/(8*(p**2)*(e1**2)) //E i s the
I o n i z a t i o n Energy

12 E2=E/e // Conver s i on to E l e c t r o n Vo l t s
13 E2=fpround(E2 ,2)

14

15 mprintf(”The I o n i z a t i o n Energy r e q u i r e d to e x c i t e
the e l e c t r o n from ground s t a t e to i n f i n i t y :%. 2 f
eV”,E2);

Scilab code Exa 1.6 6

1 //Example 1 . 6 , Page Number 32
2 // Phi Dete rmina t i on
3

4 clc;

5 e=1.6*(10** -19) // Charge Of an E l e c t r o n i n Coulombs
6 h=6.6*(10** -34) // Plancks Constant i n meter squa r e

k i l og ram per second
7 vo =1.1*(10**15) // Thresho ld Frequency i n Hertz
8

9 // h∗vo=phi ∗ e , ph i i s the r e q u i r e d Work Funct ion , vo
i s the t h r e s h o l d f r e qu en cy

10 // Le t s assume tha t the e j e c t e d e l e c t r o n has z e r o
k i n e t i c ene rgy

11

12 phi=h*vo/e

13 mprintf(”The Requ i red Work f u n c t i o n i s %. 1 f eV”,phi)
;
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Chapter 2

Elements Of Solid State Physics

Scilab code Exa 2.1 1

1 //Example 2 . 1 , Page Number 51
2 // Conduc t i v i t y Ca l c u l a t i o n
3 clc;

4

5 dc =8.93*(10**3) // Dens i ty o f Copper i n Kg/meter cube
6 N=63.54 //Atomic Mass Number o f Copper i n amu
7 t=2.6*(10** -14) //Mean f r e e t ime between c o l l i s i o n (

i n s e cond s )
8 m=9.1*(10** -31) //Mass o f e l e c t r o n i n k i l o g ram
9 em =0.135 // E l e c t r o n Mob i l i t y i n meter squa r e per

v o l t s econd
10 hm =0.048 // Hole Mob i l i t y i n meter squa r e per v o l t

s econd
11 n=1.6*(10**16) // Conc en t r a t i on per meter cube
12 an =6*(10**26) //Avogadro ’ s number per mole
13 e=1.6*(10** -19) // Charge o f an e l e c t r o n i n Coulombs
14

15 n1=(an*dc)/N // Free e l e c t r o n c o n c e n t r a t i o n /No . o f
atoms per un i t volume

16

17 rhoc=(n1*e*em)/3 // Conduc t i v i t y o f Copper i n per ohm
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m
18

19 //From equa t i on 2 . 2 4
20 rhos=n*e*(em+hm) // Conduc t i v i t y o f C o p p e r i n t r i n s i c

s i l i c o n i n per ohm m
21

22

23 mprintf(” Free E l e c t r o n Concen t r a t i on i s : %. 2 e per
meter cube \n”,n1);

24 mprintf(” Conduc t i v i t y o f copper i s :%. 2 e per ohm
meter \n”,rhoc)//The answer p rov id ed f o r rhoc i n
the t ex tbook i s wrong

25 mprintf(” Conduc t i v i t y o f i n t r i n s i c s i l i c o n i s :%. 2 e
per ohm meter \n”,rhos)

Scilab code Exa 2.2 2

1 //Example 2 . 2 , Page Number 55
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // Ex c i t a t i o n Energy Ca l c u l a t i o n
4 clc;

5

6 r=11.8 // R e l a t i v e P e rmeab i l i t y
7 m=9.1*(10** -31) //Mass o f e l e c t r o n i n k i l o g ram
8 me =0.26*m // E f f e c t i v e mass
9

10 //From equa t i on 2 . 2 8
11 E=13.6*( me/m)*((1/r)**2) //E i s the e x c i t a t i o n

ene rgy i n eV
12 E=fpround(E,4)

13

14 mprintf(”The Ex c i t a t i o n Energy i s g i v en by %. 3 feV ”,E
)
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Scilab code Exa 2.3 3

1 //Example 2 . 3 , Page Number 60
2 // E f f e c t i v e Dens i ty Ca l c u l a t i o n
3 clc;

4

5 m=9.1*(10** -31) //Mass o f e l e c t r o n i n k i l o g ram
6 me =0.55*m // E f f e c t i v e mass
7 T=300 // Temperature i n Ke lv in
8 k=1.38*(10** -23) //Boltzmann Constant i n meter

squa r e k i l o g ram per second squa r e Ke lv in
9 h=6.6*(10** -34) // Plancks Constant i n meter squa r e

k i l og ram per second
10

11 //From equa t i on 2 . 3 3
12 N=2*(((2* %pi*me*k*T)/(h*h))**1.5) //N i s the

E f f e c t i v e d e n s i t y o f s t a t e s i n the conduc t i on
band

13

14 mprintf(”The E f f e c t i v e Dens i ty o f S t a t e s i n the
Conduct ion Band i s %. 2 e Per Meter Cube”,N);

Scilab code Exa 2.4 4

1 //Example 2 . 4 , Page Number 64
2 // Hole L i f e t im e Ca l c u l a t i o n
3 clc;

4 n=5*(10**24) //Donor Concen t r a t i on i n per meter cube
5

6 // For GaAs
7 B=7.2*(10** -16) // Constant o f p r o p o r t i o n a l i t y f o r

GaAs
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8 t1=1/(B*n) // t1 i s the Hole l i f e t i m e f o r GaAs
9

10 // For S i
11 B=1.8*(10** -21) // Constant o f p r o p o r t i o n a l i t y f o r S i
12 t2=1/(B*n) // t2 i s the Hole l i f e t i m e f o r S i
13

14 disp(t1,”The Hole L i f e t im e f o r GaAs in p i c o s e cond s
i s : ”);

15 disp(t2,”The Hole L i f e t im e f o r S i i n micro s e cond s
i s : ”);

Scilab code Exa 2.5 5

1 //Example 2 . 5 , Page Number 70
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // Contact P o t e n t i a l D i f f e r e n c e
4 clc;

5 nd =10**22 //Donor Impur i ty Leve l i n per meter cube
6 na =10**24 // Acceptor Impur i ty Leve l i n per meter

cube
7 n=2.4*(10**19) // I n t r i n s i c E l e c t r o n Concen t r a t i on i n

per meter cube
8 T=290 // Temperature i n Ke lv in
9 k=1.38*(10** -23) //Botlzmann Constant i n meter

squa r e k i l o g ram per second squa r e Ke lv in
10 e=1.6*(10** -19) // Charge o f an e l e c t r o n i n coulombs
11

12 //From Equat ion 2 . 4 5
13 v=(k*T/e)*log1p ((nd*na)/(n**2)) //v i s the c on t a c t

p o t e n t i t a l d i f f e r e n c e i n v o l t s
14 v=fpround(v,2)

15 mprintf(”The Contact P o t e n t i a l D i f f e r e n c e i s :%. 2 f
Vo l t s ”,v)
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Scilab code Exa 2.6 6

1 //Example 2 . 6 , Page Number 73
2 // S a t u r a t i o n Current Dens i ty
3 clc;

4 nd =10**21 //Donor Concen t r a t i on per meter cube
5 na =10**22 // Acceptor Concen t r a t i on per meter cube
6 de =3.4*(10** -3) // D r i f t cu r r en t−e l e c t r o n i n meter

squa r e per second
7 dh =1.2*(10** -3) // D r i f t cu r r en t−h o l e s i n meter

squa r e per second
8 le =7.1*(10** -4) // i n meter
9 lh =3.5*(10** -4) // i n meter

10 n=1.6*(10**16) // per meter cube
11 e=1.6*(10** -19) // cha rge o f an e l e c t r o n i n coulomb
12 A=10**6 // Junc t i on a r ea per un i t a r ea
13

14 //Assuming a l l i o n s a r e i o n i z e d
15 ni =2.56*(10**32) // per metre cube
16 pn=(ni)/nd

17 np=pn/10

18

19 //From Equat ion 2 . 5 1 a
20 jo=e*((dh/lh)*pn+(de/le)*np) // Jo i s the s a t u r a t i o n

c u r r e n t d e n s i t y
21

22 io=jo/A // i o i s the r e v e r s e b i a s s a t u r a t i o n c u r r e n t
23

24 mprintf(”P−N con c e n t r a t i o n i s :%. 2 e per meter cube \n”
,pn)

25 mprintf(”N−P c on c e n t r a t i o n i s :%. 2 e per meter cube \n”
,np)

26 mprintf(”The Sa t u r a t i o n Current Dens i ty i s :%. 1 e A/
meter squa r e \n”,jo)
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27 mprintf(”The Rever s e B ia s S a t u r a t i o n Current i s :%. 1 e
A\n”,io)

Scilab code Exa 2.7 7

1 //Example 2 . 7 , Page Number 78
2 // Junc t i on Capac i t ance Ca l c u l a t i o n
3 clc;

4

5 V=-4 // Rever se B ia s v o l t a g e i n v o l t s
6 nd =4*(10**21) // i n per meter cube
7 Vo=0.8 // i n v o l t s
8 A=4*(10** -7) // Junc t i on Area i n meter squa r e
9 er=11.8 // R e l a t i v e p e rm i t t i v i t y
10 e=1.6*(10** -19) // Charge o f an E l e c t r o n i n coulombs
11 eo =8.85*(10** -12) // Abso lu te p e rm i t t i v i t y i n f a r a d s

per meter
12

13 //By equa t i on 2 . 6 3
14 Cj=(A/2)*sqrt ((2*eo*er*e*nd)/(Vo -V))

15

16 mprintf(”The Junc t i on Capac i t ance i s %. 2 e pF”,Cj)

Scilab code Exa 2.8 8

1 //Example 2 . 8 , Page Number 84
2 // E f f e c t i v e I n c r e a s e i n the width o f the Energy Gap

Ca l c u l a t i o n
3 clc;

4 Lz =10*(10** -9) // Th i ckne s s i n meter
5 m=9.1*(10** -31) //Mass o f E l e c t r o n i n k i l o g ram
6 me =0.068*m // E f f e c t i v e mass o f e l e c t r o n
7 mh =0.56*m // E f f e c t i v e mass o f h o l e s
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8 h=6.6*(10** -34) // Plancks Constant i n meter squa r e
k i l og ram per second

9 e=1.6*(10** -19) // Charge o f an e l e c t r o n i n Coulombs
10

11 Eg=((h*h)/(8*( Lz*Lz)))*((1/me)+(1/mh)) //Eg i s the
e f f e c t i v e i n c r e a s e i n the width o f the ene rgy gap

12 Egn=Eg/e // Conver t ing to eV
13 Egn=fpround(Egn ,3)

14 mprintf(”The E f f e c t i v e I n c r e a s e i n the width o f the
Energy Gap i s %. 3 f eV”,Egn)

16



Chapter 3

Modulation Of Light

Scilab code Exa 3.1 1

1 //Example 3 . 1 , Page Number 97
2 //Change i n R e f r a c t i o n Index due to Pocke l s e f f e c t
3 clc;

4

5 // Va r i a b l e I n i t i a l i z a t i o n
6 l=10*(10** -3) //Width o f C r y s t a l i n m i l l i meter
7 V=4000 // Appl i ed Vo l tage i n v o l t s
8 r=26.4*(10** -12) // l i n e a r e l e c t r o o p t i c c o e f f i c i e n t

i n pm per v o l t
9 no =1.51**3 // Value f o r KD∗P taken from t a b l e 3 . 1

10 // Using data i n Table 3 . 1 ( Page No 100)
11 dn=0.5*lc*(no)*(V/(10** -2)) //dn i s the change i n

r e f r a c t i o n index
12 mprintf(”The Change i n R e f r a c t i o n Index due to

Pocke l s e f f e c t i s %0 . 1 e ”,dn);

Scilab code Exa 3.2 2
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1 //Example 3 . 2 , Page Number 101
2 // Ha l f Wave Vo l tage
3 clc;

4

5 // Va r i a b l e I n i t i a l i z a t i o n
6 l=1.06*(10** -6) //Wavelength i n meter
7 no=1.51 // Value f o r KDP taken from t a b l e 3 . 1
8 r=10.6*(10** -12) // L in ea r E l e c t r o Opt ic C o e f f i c i e n t

i n pm per v o l t f o r KDP taken from t a b l e 3 . 1
9

10 // Using Data from t a b l e 3 . 1 on page no . 100
11 V=l/(2*r*(no**3)) //V i s the Ha l f Wave Vo l tage
12

13 mprintf(”\n”);
14 disp(V,”The Ha l f Wave Vo l tage f o r KDP in V: ”);

Scilab code Exa 3.3 3

1 //Example 3 . 3 , Page Number 105
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 //Power Requi rements f o r Modulat ion
4 clc;

5

6 //Given Values
7 bw =10**9 // Frequency Bandwidth i n Hertz
8 d=25/2*(10** -3) // Diameter o f C i r c u l a r Aperture i n

meter
9 l=30*(10** -3) // Length i n meter s

10 wl =633*(10** -9) //Wavelength i n meter s
11 k=8.85*(10** -12) // Pe rm i t t i v t y o f f r e e space
12 pr=%pi/30 // Phase Re ta rda t i on /Phase d i f f e r e n c e at

f r e q bandwidth o f ( 10∗∗9 ) HZ
13

14 //The f o l l o w i n g v a l u e s have been taken from Table
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3 . 1 on page no . 100
15 ur=50 // R e l a t i v e p e rme a b i l i t y f o r KD∗P
16 r=26.4*(10** -12) // L in ea r E l e c t r o Opt ic C o e f f i c i e n t

f o r KD∗P in pm per v o l t
17 no=1.51 // va lu e f o r KD∗P
18

19 P=(((( wl**2)*%pi*((d)**2)*bw*k*ur)/(4* %pi *((r)**2)*(

no**6)*l))*(pr**2)) //P i s the power r e qu i r emen t s
i n W

20 P=fpround(P,1)

21

22 mprintf(”\n”);
23 mprintf(”The Power Requi rements f o r Modulat ion u s i n g

a Pocke l s c e l l i s %. 1 f W”,P);

Scilab code Exa 3.4 4

1 //Example 3 . 4 , Page Number 118
2 //Acousto−o p t i c modulator
3 clc;

4 l=633*(10** -9) //Wavelength i n meter
5 bw =5.0*(10**6) //Bandwidth i n h e r t z
6 L=50*(10** -3) //Modulat ion l e n g t h i n m i l l i meter
7 de=0.7 // D i f f r a c t i o n E f f i c i e n c y
8 al =4.3*(10** -5) // Acou s t i c Wavelength i n meter
9 av =3500.0 // Acou s t i c v e l o c i t y i n meter per second
10

11 theta=asin(l/(2*al)) // th e t a i s the ang l e o f
d i f f r a c t i o n

12 theta1=theta *(180 /%pi) // Conver t ing i t i n t o
d e g r e e s

13

14 phi =2*( asin(sqrt(de))) // ph i i s the i n t e r n a l b ragg s
ang l e

15 phi1=phi *(180/ %pi) // Conver t ing i t i n t o d e g r e e s
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16

17 ca=cos(theta1)

18

19 dn=(phi*l*ca)/(3.14*2*L) //dn i s the maximum change
i n r e f r a c t i o n index

20

21 B=av/bw

22 B=B*(10**3)

23 mprintf(”The Angle o f D i f f r a c t i o n i s %. 2 f Degree \n”
,theta1)

24 mprintf(” The I n t e r n a l Braggs Angle i s %. 1 f Degree \
n”,phi1)

25 mprintf(” The Maximum Change i n R e f r a c t i o n index i s
%. 2 e \n”,dn)//The Answer f o r Maximum Change i n
R e f r a c t i o n index i s m i s c a l c u l a t e d i n the book

26 mprintf(” The Maximum Opt i c a l Beam Width i s %. 1 f mm
\n”,B)

Scilab code Exa 3.5 5

1 //Example 3 . 5 , Page Number 123
2 // Phase Matching Angle
3 clc;

4

5 //The f o l l o w i n g v a l u e s have been taken from the
t a b l e on page no 123

6 no1 =1.4943 //no f o r l =1.06
7 no2 =1.5132 //no f o r l =0.53
8 nc =1.4712 // nc f o r l =0.53
9 t2=((no1**-2) -(no2**-2))/((nc**-2) -(no2**-2))

10 theta=asin(t2)

11

12 // Conver t ing i t i n t o d e g r e e s
13 degrees=theta * (180/ %pi) // th e t a i s the phase

matching ang l e
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14

15 mprintf(”The Phase matching ang l e i s %d d e g r e e s ”,
degrees);

Scilab code Exa 3.6 6

1 //Example 3 . 6 , Page Number 124
2 // Coherence Length
3 clc;

4 nw =1.5019 // R e f r a c t i o n index at 0 . 8 micrometer
5 n2w =1.4802 // R e f r a c t i o n index at 0 . 4 micrometer
6 l=0.8*(10** -6) //Vaccum Wavelength at the

fundamenta l f r e qu en cy in m
7

8 lc=l/(4*(nw -n2w)) // l c i s the c oh e r en c e l e n g t h i n
mete r s

9

10 mprintf(”The Coherence Length i s %. 2 e m”,lc);
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Chapter 4

Display Devices

check Appendix AP 1 for dependency:

fpround.sci

Scilab code Exa 4.1 Page Number 131

1 //Example 4 . 1 , Page Number 131
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 clc;

4

5 kt =0.025

6 E=0.4 // (The d i f f e r e n c e between Ec & Ed)
7 Q=(10**8)

8

9 j=E/kt

10 p=Q*exp(-j) //p i s the r e q u i r e d p r o b a b i l i t y
11 p=fpround(p,2)

12 Q1=1/p

13 Q1=fpround(Q1 ,2)

14 mprintf(”The P r o b a b i l i t y o f Escape per second o f the
t rapped e l e c t r o n :%. 2 f / s \n”,p)

15 mprintf(” The Luminescence L i f e t im e i s :%. 2 f s ”,Q1)
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check Appendix AP 1 for dependency:

fpround.sci

Scilab code Exa 4.2 Page Number 152

1 //Example 4 . 2 , Page Number 152
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 clc;

4

5 n1=3.6 // For GaAs/Air I n t e r f a c e
6 n2=1 // For Air
7

8 // Using Equat ion 4 . 1 4
9 n3=n1-n2

10 n4=n1+n2

11 n6=(n3/n4)**2

12 n5=(n2/n1)**2

13

14 F=0.25*( n5)*(1-n6) //F i s the F r a c t i o n a l
Transmi s s i on f o r I s o t r o p i c Rad i a t i on

15 F=fpround(F,3)

16

17 theta=asin (1/n1) // C r i t i c a l Angle i n Degree s
18 theta=theta *(180/ %pi)

19 theta=fpround(theta ,0)

20

21 mprintf(”The F r a c t i o n a l Tranmis s i on f o r I s o t r o p i c
Rad i a t i on o r i g i n a t i n g i n s i d e GaAs i s :%. 3 f \n”,F)

22 mprintf(” The C r i t i c a l Angle i s :%d Degree s ”,theta)

check Appendix AP 1 for dependency:

fpround.sci

23



Scilab code Exa 4.3 Page Number 158

1 //Example 4 . 3 , Page Number 158
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 clc;

4

5 d=0.2*(10** -3) //Chip Diameter i n meter
6 d1=1 // D i s t anc e i n Meter
7 l=550*(10** -9 ) //Wavelength i n Meter
8 q=0.001 // Ex t e rna l Quantum E f f i c i e n c y
9 i=50*(10** -3) // Ope r a t i o na l Current

10 h=6.6*(10** -34) // Plancks Constant
11 c=3*(10**8) // Speed o f L i gh t
12 e=1.6*(10** -19) // Charge o f an e l e c t r o n
13

14 theta=(d/2)

15 mprintf(”Angle Theta o f Emit t ing Area : %f\n”,theta)
16 mprintf(” S i n c e th e t a i s l e s s than one , the LED a c t s

as a Po int Source \n”)
17

18 W=((h*c)/l)*q*(i/e) //W i s the Tota l Radiant Power
19 W=fpround(W,6)

20

21 mprintf(” The Tota l Radiant Power i s :%. 2 e W\n”,W)
22

23 //From the graph ( Fig 1 . 2 4 Page No . 3 3 )
24 l1=600 // Average Luminos i ty
25

26 lf=W*l1 // l f i s the luminous f l u x from the s ou r c e
27 lf=fpround(lf ,3)

28

29 mprintf(” The Luminous Flux from the s ou r c e i s :%. 2 e
lm\n”,lf)
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30

31 li=lf /(2*3.14) // l i i s the luminous i n t e n s i t y at
normal i n c i d e n c e s i n c e f l u x i s d i s t r i b u t e d ove r
ang l e 2PI

32 li=fpround(li ,4)

33

34 mprintf(” The Luminous I n t e n s i t y at normal i n c i d e n c e
i s : %. 2 e cande l a \n”,li)

35

36 X = [400 ,500 ,555 ,600 ,650 ,700]

37 V = [0.0 ,0.3 ,1.0 ,0.7 ,0.3 ,0.0]

38 plot(X,V);

39 xlabel(”Wavelength i n nm”)
40 ylabel(”V”)
41 title(” Fig 1 . 2 4 ”)
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Chapter 5

Lasers I

check Appendix AP 1 for dependency:

fpround.sci

Scilab code Exa 5.1 Page Number 173

1 //Example 5 . 1 , Page Number 173
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 clc;

4 T=2000 // In Ke lv in
5 v=5*(10**14) // Frequency In Hertz
6 h=6.6*(10** -34) // Plancks Constant
7 k=1.38*(10** -23) //Boltzman Constant
8

9 R=exp((h*v)/(k*T)) -1

10 R=fpround(R,2)

11 mprintf(”The Rat io o f r a t e s o f spontaneous &
s t imu l a t e d em i s s i o n i s %0 . 2 e ”,R);

Scilab code Exa 5.2 2
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1 //Example 5 . 2 , Page Number 176
2 // R e l a t i v e Popu l a t i on s o f ene rgy l e v e l s
3 clc;

4 T=300 //Given Room Temperature i n Ke lv in
5 l=550*(10** -9) // Average Wavelength o f V i s i b l e

Rad i a t i on i n meter
6 h=6.6*(10** -34) // Planck ’ s Constant i n meter squa r e

k i l og ram per second
7 c=3*(10**8) // Speed Of L igh t i n meter s per second
8 k=1.38*(10** -23) //Boltzman Constant i n meter squa r e

k i l og ram per second squa r e Ke lv in
9 e=1.6*(10** -19) // Charge o f an E l e c t r o n i n Coulombs

10

11 E=(h*c)/l //E i s the g i v en Energy D i f f e r e n c e
12 E1=E/e

13

14 N=exp((-1*E)/(k*T)) //N i s the r a t i o o f N2 and N1
15

16 mprintf(”\ tThe Given Energy D i f f e r e n c e o f the Two
Lev e l s i s %. 2 f eV\n”,E1);

17

18 mprintf(”\ tThe R e l a t i v e Popu l a t i on o f the Energy
L ev e l s i s %. 2 e\n”,N);

19 //The minor d i f f e r e n c e a r i s i n g i s due to a round o f f
e r r o r

Scilab code Exa 5.3 3

1 //Example 5 . 3 , Page Number 184
2 // Smal l s i g n a l ga in c o e f f i c i e n t
3 clc;

4 // For Nd :YAG
5 t=230*(10** -6) // Spontaneous L i f e t im e in s e cond s
6 l=1.06*(10** -6) //Wavelength i n meter
7 n=1.82 // R e f r a c t i v e Index
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8 w=3*(10**12) // L inewidth i n Hertz
9 h=6.6*(10** -34) // Plancks Constant i n meter squa r e

k i l og ram per second
10

11 B21=(l**3) /(8* %pi*h*t*(n**3)) //B21 i s the E i n s t e i n
C o e f f i c i e n t i n metre cube per W second cube

12

13 k=1

14

15 kvs=(k*l*w)/(B21*h*n) // Smal l S i g n a l Gain
C o e f f i c i e n t per meter cube

16

17 mprintf(” Smal l S i g n a l Gain C o e f f i c i e n t i s %0 . 2 e /
meter cube ”,kvs);

check Appendix AP 1 for dependency:

fpround.sci

Scilab code Exa 5.4 Page Number 205

1 //Example 5 . 4 , Page Number 205
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 clc;

4 n2=3.6 // R e f r a c t i v e Index f o r GaAs
5 n1=1 // R e f r a c t i v e Index f o r Air
6 //From F r e s n e l s Equat ion
7

8 R=((n2-n1)/(n2+n1))**2

9 R=fpround(R,2)

10

11 mprintf(”The R e f l e c t a n c e at a GaAs/Air I n t e r f a c e i s
%0 . 2 f ”,R);
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Scilab code Exa 5.5 5

1 //Example 5 . 5 , Page Number 209
2 // Thresho ld Current Dens i ty
3 clc;

4 // For GaAs Junc t i on
5 l=0.84*(10** -6) //Wavelength i n meter
6 w=1.45*(10**13) // L inewidth i n Hertz
7 y=3.5*(10**3) // Loss C o e f f i c i e n t per meter
8 n=3.6 // R e f r a c t i v e Index f o r GaAs
9 q=1 //Quantam E f f i c i e n c y

10 le =300*(10** -6) // Length i n meter
11 d=2*(10** -6) // i n metre s
12 R=0.32 // R e f l e c t a n c e
13 c=3*(10**8) // Speed o f l i g h t i n m/ s
14 e=1.6*(10** -19) // Charge o f e l e c t r o n i n Coulombs
15

16 v=c/l // Frequency
17

18 k=y+((1/(2* le))*log1p (1/(R*R)))//k i s the t h r e s h o l d
ga in

19 k=fpround(k,0)

20

21 J=(8* %pi*w*e*(n**2)*d*k*(v**2))/(c**2)

22 J=J*(10** -6)

23 mprintf(”\ tThe Thresho ld Gain i s %d /m\n”,k)
24 mprintf(”\ tThe Thresho ld Current Dens i ty i s %. 2 f A/

mm squa r e \n”,J)

Scilab code Exa 5.6 6

1 //Example 5 . 6 , Page Number 225
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2 // E f f i c i e n c y o f He−Ne Lase r
3 clc;

4 i=1*(10** -2) // Current i n Ampere
5 V=2500 // i n v o l t s
6 P=5*(10** -3) // Op t i c a l Output i n Watt
7

8 E=P/(i*V) //E i s the o v e r a l l Power E f f i c i e n c y
9 E=E*100

10 mprintf(”The Ove r a l l Power E f f i c i e n c y i s %0 . 2 f
p e r c en t ”,E);
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Chapter 6

Laser II

Scilab code Exa 6.1 1

1 //Example 6 . 1 , Page Number 252
2 //Mode l o c k ed Pu l s e s
3 clc;

4 lw =1.1*(10**11) // F l u o r e s c e n t L inewidth i n Hertz
5 l=0.1 // l e n g t h o f l a s e r rod i n meter
6 n=1.8 // R e f r a c t i v e Index
7 c=3*(10**8) // Speed o f l i g h t i n meter s per second
8

9 ms=c/(2*l*n) //ms i s the mode s e p e r a t i o n i n h e r t z
10 ps=1/ms // ps i s the Pu l s e s e p e r a t i o n i n s e cond s
11 Nm=lw/ms //Nm i s the Number o f modes o s c i l l a t i n g
12 pd=(1/Nm)*ps //pd i s the pu l s e du r a t i on
13

14 disp(ms,”The Mode S ep e r a t i o n i n Hz i s : ”)
15 disp(Nm,”The Number o f Modes O s c i l l a t i n g i s : ”)
16 disp(ps,”The Pu l s e S e p e r a t i o n i n s i s : ”)
17 disp(pd,”The Pu l s e Durat ion i n s i s : ”)

Scilab code Exa 6.2 2

31



1 //Example 6 . 2 , Page Number 256
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // Energyo f Q Switched Pu l s e s
4 clc;

5

6 // In a t y p i c a l Las e r
7 N1 =10**24 // per meter cube
8 f=5*(10**14) // Frequency i n h e r t z
9 v=(10** -5) //Volume in per meter cube
10 h=6.63*(10** -34) // Plancks Constant i n meter squa r e

k i l og ram per second
11

12 //Assuming Nf<<<Ni
13

14 E=0.5*(h*v*N1*f) //Where E i s the Energy o f the
p u l s e s

15 E=fpround(E,1)

16

17 mprintf(”The Energy o f the Pu l s e i s %. 1 f J”,E)

Scilab code Exa 6.3 3

1 //Example 6 . 3 , Page Number 256
2 //Power i n Q−sw i t ch ed p u l s e s
3 clc;

4

5 // Using the Energy o f the p u l s e s from the p r e v i o u s
example ( Ex6 . 2 )

6 E=1.657 // Energy o f the p u l s e s i n J ou l e s
7 l=0.1 // Cavi ty l e n g t h i n meter
8 r=0.8 // Mir ro r r e f l e c t a n c e
9 c=3*(10**8) // Speed o f l i g h t i n meter s per second
10

11 tc=l/((1-r)*c) // t c i s the c a v i t y l i f e t i m e
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12

13 P=E/tc //P i s the pu l s e power
14

15 disp(tc,”The Cavi ty L i f e t im e i n s i s : ”)
16 disp(P,” The Pu l s e Power i n W i s : ”)

Scilab code Exa 6.4 4

1 //Example 6 . 4 , Page Number 260
2 //Beam c o l l i m a t i o n
3 clc;

4

5 // Con s i d e r i n g a He−Ne Lase r
6 d=3*(10** -3) // Diameter i n meter
7 l=633*(10** -9) //Wavelength o f the l a s e r i n meter
8

9 theta=l/d // th e t a i s the d i v e r g e n c e o f the beam
10 mprintf(”The D ive rg ence o f the Beam i s %. 1 e rad \n”,

theta)

11

12 // A f t e r Co l l ima t i o n
13 theta=theta /30 //Reduced by a f a c t o r o f 30
14 mprintf(” A f t e r Co l l ima t i on , The ang l e o f d i v e r g e n c e

i s r educed to %. 0 e rad ”,theta)

Scilab code Exa 6.5 5

1 //Example 6 . 5 , Page Number 263
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // Coherent l e n g t h s o f c o n v e n t i o n a l and l a s e r

r a d i a t i o n s o u r c e s
4 clc;
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5

6 //Assuming a l l l i g h t s a r e emi t t ed from a low
p r e s s u r e Sodium Lamp

7

8 l=589*(10** -9) //Wavelength i n meter
9 lw =5.1*(10**11) // L inewidth i n Hertz
10 c=3*(10**8) // Speed o f l i g h t i n meter s per second
11

12 //From equa t i on 6 . 9
13 tc=1/lw // t c i s the c a v i t y l i f e t i m e in s
14

15 //From Equat ion 6 . 8
16 Lc=tc*c //Lc i s the l e n g t h o f the Wave Tra in i n

metre s
17 Lc=fpround(Lc ,4)

18

19 disp(tc,”The Cavi ty l i f e t i m e in s : ”)
20 disp(Lc,” The Length o f the Wave Tra in or the

Coherence Length i n m i s : ”)
21

22 // I f Many modes a r e o p e r a t i n g
23 lw =1500*(10**6) // i n Hz
24 tc=1/lw // t c i s the c a v i t y l i f e t i m e i n s
25 Lc=tc*c

26 Lc=fpround(Lc ,4) //Lc i s the l e n g t h o f the Wave Tra in
i n metre s

27

28 disp(tc,”The Cavi ty l i f e t i m e in s : ”)
29 disp(Lc,” The Length o f the Wave Tra in or the

Coherence Length i n m i s : ”)
30

31 // I f There i s on ly one mode
32 lw =1*(10**6) // i n Hz
33 tc=1/lw // t c i s the c a v i t y l i f e t i m e i n s
34 Lc=tc*c

35 Lc=fpround(Lc ,4) //Lc i s the l e n g t h o f the Wave Tra in
i n metre s

36

34



37 disp(tc,”The Cavi ty l i f e t i m e in s : ”)
38 disp(Lc,” The Length o f the Wave Tra in or the

Coherence Length i n m i s : ”)

Scilab code Exa 6.6 6

1 //Example 6 . 6 , Page Number 266
2 // Focused Power Dens i ty
3 clc;

4

5 P=10*(10** -3) //Power o f the He−Ne Lase r i n W
6 F=1 //F Number
7 l=633*(10** -9) //Wavelength o f the l a s e r i n m
8

9 //From equa t i on 6 . 1 0 a
10 rs=(2/ %pi)*l*F // r s i s the r a d i u s o f the f o c u s e d

spo t i n m
11

12 P1=(P*%pi)/((2*l)**2) //P1 i s the Power per un i t
a r ea i n Watt per meter squa r e

13

14 mprintf(”The Radius o f the Focused Spot i s %. 2 e m\n”
,rs)

15 mprintf(”The Power Per un i t Area i s :%. 2 e Watt per
meter squa r e ”,P1)

Scilab code Exa 6.7 7

1 //Example 6 . 7 , Page Number 266
2 //Depth o f Focus
3 // c l c ;
4

5 // For A Carbon Diox ide Lase r Beam

35



6 l=10.6*(10** -6) //Wavelength i n meter
7 d=50/2*(10** -3) // r a d i u s i n meter
8 fl =200*(10** -3) // Foca l Length i n meter
9

10 // Using Equat ion 6 . 1 0
11 rs=(l*fl)/(%pi*(d)) // r s i s the r a d i u s o f the

f o c u s e d spo t
12

13 // Suppose tha t spo t s i z e can be t o l e r a t e d by 10
p e r c en t

14 w=1.1

15 w1=1

16

17 fd=((%pi*(rs**2))*sqrt((w**2) -(w1**2)))/l // fd i s
the depth o f f o c u s

18 fd=fd *(10**3)

19 rs=rs *(10**6)

20 rs=ceil(rs)

21 mprintf(”The Radius o f the Focussed spo t i s %d um\n”
,rs)

22 mprintf(” The Depth o f the Focus i s %. 2 f mm”,fd)
23

24 //The answers p rov id ed in the t ex tbook a r e wrong
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Chapter 7

Photodetectors

Scilab code Exa 7.1 1

1 //Example 7 . 1 , Page Number 296
2 // De t e c t o r s e n s i t i v i t y
3 clc;

4

5 D=10**9 // i n meter squa r e r o o t h e r t z per watt
6 l=2*(10** -6) //Wavelength i n meter
7 A=25*(10** -6) //Area i n meter squa r e
8 db =10*(10**3) // De t e c t i o n Bandwidth i n h e r t z
9

10 //From equa t i on 7 . 2
11 NEP=(sqrt(A*db))/D //NEP i s the d e t e c t o r s e n s i t i v t y

i n W
12

13 mprintf(”The S e n s i t i v t y o f the d e v i c e at g i v en
wave l ength i s :%. 0 e W”,NEP)

Scilab code Exa 7.2 2
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1 //Example 7 . 2 , Page Number 306
2 //Vacuum photod iode output
3 clc;

4

5 l=500*(10** -9) //Wavelength o f r a d i a t i o n i n metre s
6 P=1*(10** -6) //Power i n Watts
7 q=0.5 //Quantum E f f i c i e n c y
8 e=1.6*(10** -19) // Charge o f an e l e c t r o n i n Coulombs
9 h=6.63*(10** -34) // Plancks Constant i n meter squa r e

k i l og ram per second
10 c=3*(10**8) // Speed o f l i g h t i n meter s per second
11

12 //From equa t i on 7 . 9
13 i=(q*e*P*l)/(h*c) // i i s the c u r r e n t g en e r a t ed i n

Amperes
14

15 mprintf(”The Current Generated i s :%. 0 e A”,i)

Scilab code Exa 7.3 3

1 //Example 7 . 3 , Page Number 311
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 //Minimum d e t e c t a b l e s i g n a l
4 clc;

5

6 A=1000*(10** -6) //Cathode Area i n metre squa r e
7 wf=1.25 //Work f u n c t i o n i n eV
8 T=300 //Cathode t empera tu re i n Ke lv in
9 e=1.6*(10** -19) // Charge o f an e l e c t r o n i n Coulombs

10 k=1.38*(10** -23) //Boltzman Constant i n meter squa r e
k i l og ram per second squa r e Ke lv in

11 a1 =1.2*(10**6) // c on s t an t f o r pure meta l s i n Ampere
per metre squa r e k e l v i n squa r e

12 l=0.5*(10** -6) //Wavelength i n meter s
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13 q=0.25 //Quantum E f f i c i e n c y
14 h=6.63*(10** -34) // Plancks Constant i n meter squa r e

k i l og ram per second
15 c=3*(10**8) // Speed o f l i g h t i n meter s per second
16 f=1 // bandwidth i n h e r t z
17

18 //From equa t i on 7 . 1 1
19 e1=(k*T)/e

20 e1=fpround(e1 ,3)

21 c2=(-1*wf)/e1

22 c2=fpround(c2 ,4)

23 c3=exp(c2)

24 it=a1*A*(T**2)*c3 // i t i s the c u r r e n t g en e r a t ed i n
Amperes

25

26 mprintf(”The Thermionic Emis s ion Current i s :%. 2 e A\n
”,it)

27

28 // Using Equat ion 7 . 9
29 r=(q*e*l)/(h*c) // r i s the r e s p o n s i v i t y i n A/W
30 r=fpround(r,2)

31 mprintf(” The Re s p on s i v i t y i s :%0 . 1 f A/W\n”,r)
32

33 // Using Equat ion 7 . 1 3
34 W=(sqrt (2*it*e*f))/r //W i s the minimum d e t e c t a b l e

power i n Watts
35 mprintf(” The Minimum d e t e c t a b l e s i g n a l power i s :%. 3

e W”,W)
36

37 //The answer p rov id ed i n the t ex tbook i s wrong

Scilab code Exa 7.4 4

1 //Example 7 . 4 , Page Number 311
2 // No i s e i n p h o t omu l t i p l i e r s
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3 clc;

4

5 T=300 // Temperature i n Ke lv in
6 lr =10**3 //Load r e s i s t o r i n ohms
7 bw =10**3 //Bandwidth i n h e r t z
8 k=1.38*(10** -23) //Boltzman Constant i n meter squa r e

k i l og ram per second squa r e Ke lv in
9 i=10** -14 // Pho t omu l t i p l i e r c u r r e n t i n Amperes

10 e=1.6*(10** -19) // Charge o f an e l e c t r o n i n Coulombs
11 g=10**7 // Pho t omu l t i p l i e r Gain
12

13 //From equa t i on 7 . 1 4
14 V=sqrt (4*k*T*bw) //V i s the sho t n o i s e v o l t g e
15

16 //From equa t i on 7 . 1 2
17 is=sqrt (2*i*e*bw) // i s i s the sho t n o i s e c u r r e n t i n

Amperes
18

19 V1=is*g*lr //V1 i s the v o l t a g e ob s e rved a c r o s s l oad
r e s i s t a n c e

20

21 mprintf(”The RMS Value o f the Vo l tage i s :%. 1 e V\n”,V
)

22 mprintf(” The Shot No i s e Current i s :%. 1 e A\n”,is)
23 mprintf(” The Shot No i s e Vo l tage a c r o s s l oad

r e s i s t o r i s :%. 1 e V”,V1)

Scilab code Exa 7.5 5

1 //Example 7 . 5 , Page Number 324
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // Dep l e t i o n wave l ength
4 clc;

5
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6 n3=1 // Energy Leve l
7 n2=2 // Energy Leve l
8 Lz =10*(10** -9) //Width o f the w e l l i n metre s
9 m=9.1*(10** -31) //Mass o f an e l e c t r o n i n k i l o g ram
10 me =0.068*m// e f f e c t i v e mass
11 h=6.63*(10** -34) // Plancks Constant i n meter squa r e

k i l og ram per second
12 c=3*(10**8) // Speed o f l i g h t i n meter s per second
13 e1 =1.6*(10** -19) // Charge o f an e l e c t r o n i n Coulombs
14

15 //By Equat ion 2 . 6 4
16

17 E=((h**2)/(me*8))*(((n2/Lz)**2) -((n3/Lz)**2)) // E
i s the ene rgy d i f f e r e n c e between the l e v e l s i n eV

18 E1=E/e1 // Conver s i on to e l e c t r o n v o l t
19 E1=fpround(E1 ,2)

20 l=(h*c)/E1 // l i s the o p t i c a l wave l ength i n metre s
21 l1=l/e1

22 l1=l1 *(10**6)

23 mprintf(”The Energy D i f f e r e n c e between the two
l e v e l s i s :%0 . 3 feV \n”,E1)

24 mprintf(” The Op t i c a l Wavelength i s :%0 . 1 f um”,l1)

Scilab code Exa 7.6 6

1 //Example 7 . 6 , Page Number 329
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // Dep l e t i o n r e g i o n t h i c k n e s s
4 clc;

5

6 // Taking S i l i c o n Diode with modera t e ly doped N−
r e g i o n

7 V=100 // Appl i ed Vo l tage i n v o l t s
8 Nd =5*(10**21) // i n per metre cube
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9 eo =8.85*(10** -12) // Abso lu te p e rm i t t i v i t y i n f a r a d s
per meter

10 er=11.7

11 e=1.6*(10** -19) // Charge o f an e l e c t r o n i n Coulombs
12

13 // Using equa t i on 7 . 3 1
14 xn=sqrt ((2*eo*er*V)/(e*Nd))

15

16 ac =10**5 // Absorpt i on C o e f f i c i e n t per meter
17

18 // i g n o r i n g F r e s n e l r e f l e c t i o n
19 f=1-exp(-1*xn*ac)

20 f=fpround(f,3)

21

22 disp(xn,”The Dep l e t i o n r e g i o n t h i c k n e s s i n m: ”)
23 mprintf(” The F r a c t i o n o f the i n c i d e n t r a d i a t i o n

absorbed i s : %. 1 f ”,f)
24

25 // This i s i n s u f f i c i e n t i f a h igh e f f i c i e n c y
photod iode i s r e q u i r e d

26 //To absorb 80% o f r a d i a t i o n , d e p l e t i o n r e g i o n
t h i c k n e s s has to be 20um wide

27 xn=xn *(10**6) // This c o n v e r s i o n i s done to ge t the xn
va lu e as 5 which i s used i n the c a l c u l a t i o n o f

V1
28 t=20

29 V1=V*((t/int(xn))**2)

30 mprintf(”\nHence the r e q u i r e d app l i e d v o l t a g e i s :%d
V”,V1)

Scilab code Exa 7.7 7

1 //Example 7 . 7 , Page Number 334
2 // Response t ime o f photod iode
3 clc;
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4

5 it =2*(10** -6) // I−r e g i o n t h i c k n e s s i n metre s
6 A=(100*(10** -6))*(100*(10** -6)) //Given Area i n

metre s
7 lr=50 //Load r e s i s t o r i n ohms
8 v=10**5 // S a t u r a t i o n Ve l o c i t y i n Metre / second
9 er=12 // r e l a t i v e p e rm i t t i v i t y o f InGaAs

10 k=8.85*(10** -12) // Abso lu t e p e rm i t t i v i t y i n f a r a d s
per meter

11

12 t=it/v // Tran s i t V e l o c i t y o f e l e c t r o n s i n m/ s
13

14 //From equa t i on 7 . 3 4
15 cj=(A*k*er)/it // c j i s the d e v i c e c a p a c i t a n c e i n

f a r a d s
16

17 trc=cj*lr // i n s e cond s
18

19 total=sqrt((t**2)+(trc **2)) // t o t a l i s the t o t a l
r e s p on s e t ime

20 mprintf(”The Dev ice Capac i t ance i s :%0 . 1 e F\n”,cj)
21 mprintf(” The Tota l r e s p on s e t ime f o r the d e t e c t o r

i s :%. 2 e s ”,total)

Scilab code Exa 7.8 8

1 //Example 7 . 8 , Page Number 334
2 // D i f f u s i o n t ime o f c a r r i e r
3 clc;

4

5 t=5*(10** -6) // Th i ckne s s o f the l a y e r i n metre s
6 Dc =3.4*(10** -3) //Dc i s the Mino r i ty d i f f u s i o n

c o e f f i c i e n t i n metre squa r e per second
7

8 //From equa t i on 7 . 3 7
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9 td=(t**2) /(2*Dc) // td i s the d i f f u s i o n t ime in
s e cond s

10

11 mprintf(”The Time taken f o r the e x c e s s c a r r i e r s to
d i f f u s e i s :%. 1 e s ”,td)
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Chapter 8

Fiber Optical Waveguides

Scilab code Exa 8.1 1

1 //Example 8 . 1 , Page Number 364
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // F i e l d Decay Facto r Ca l c u l a t i o n
4 clc;

5 clear all;

6

7 n1=1.5 // R e f r a c t i o n index o f g l a s s / a i r i n t e r f a c e
8 n2=1 // R e f r a c t i o n index o f a i r
9

10 c1 =1*2*3.14* n2

11 a=60 // g i v en
12 d=(a*(%pi /180))

13 a1=(sin(d))**2 //By equa t i on 8 . 8
14 a2=(n1/n2)**2

15 a3=(a1*a2)-1

16 a4=sqrt(a3)

17 a5=a4*c1

18

19 // assuming wave l ength = f i e l d d i s t a n c e
20 F=exp(-1*a5) //F i s the f i e l d decay f a c t o r
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21 disp(F,”The F i e l d Decay f a c t o r at 60 d e g r e e s i s : ”)
22

23 // at th e t a1=42 d e g r e e s
24 c1 =1*2*3.14* n2

25 // d i s p ( c1 )
26 a=42 // g i v en
27 d=a*(%pi /180)

28 b1=(sin(d))**2 //By equa t i on 8 . 8
29 b2=(n1/n2)**2

30 b3=(b1*b2)-1

31 b4=sqrt(b3)

32 c4=b4*c1

33

34 // assuming wave l ength = f i e l d d i s t a n c e
35 F1=exp(-1*c4)//F1 i s the f i e l d decay f a c t o r at 42

d e g r e e s
36 F1=fpround(F1 ,3)

37

38 disp(F1,” The F i e l d Decay f a c t o r at 42 d e g r e e s i s : ”)

Scilab code Exa 8.2 2

1 //Example 8 . 2 , Page Number 369
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 //Number o f modes i n a p l ana r d i e l e c t i c gu ide
4 clc;

5

6 w=100*(10** -6) // Th i ckne s s i n meter
7 n1=1.48 // r e f r a c t i v e index
8 n2=1.46 // r e f r a c t i v e index
9 l=1*(10** -6) //Wavelength o f l i g h t i n mete r s

10

11 V=((%pi*w)/l)*sqrt((n1**2) -(n2**2))

12 V1=(2*V)/%pi
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13 mprintf(”The va lu e o f V i s :%. 2 f \n”,V)
14

15 // from equa t i on 8 . 1 5
16 N=2*(1+ int(V1)) //N i s the t o t a l number o f p o s s i b l e

modes
17 N=fpround(N,0)

18 mprintf(” The Tota l number o f p o s s i b l e modes i s :%d”,
N)

Scilab code Exa 8.3 3

1 //Example 8 . 3 , Page Number 370
2 // S i n g l e mode gu ide d imens i on s
3 clc;

4

5 n1=1.48 // r e f r a c t i v e index
6 n2=1.46 // r e f r a c t i v e index
7 l=1*(10** -6) //Wavelength i n meter
8

9 // from equa t i on 8 . 1 6
10

11 d=l*(1/(2* sqrt((n1**2) -(n2**2))))

12

13 disp(”meter s ”,d,”The Waveguide c o r e t h i c k n e s s must
be l e s s than ”)

Scilab code Exa 8.4 4

1 //Example 8 . 4 , Page Number 375
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 //Number o f modes i n a f i b e r
4 clc;
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5

6 n1=1.48 // r e f r a c t i v e index
7 n2=1.46 // r e f r a c t i v e index
8 l=0.9*(10** -6) //Wavelength i n meter s
9 r=100*(10** -6) //Core r a d i u s i n meter
10

11 V=(2* %pi*r*sqrt((n1**2) -(n2**2)))/l

12 V=fpround(V,1)

13 N=(V**2)/2 //N i s the Number o f Modes
14 N=fpround(N,1)

15 mprintf(”The Value o f V i s :%. 1 f \n”,V)
16 mprintf(” The Number o f Modes ab l e to p ropaga t e i s :%

. 1 f ”,N)
17

18 //The d i f f e r e n c e a r i s i n g i s due to approx imat i on

check Appendix AP 1 for dependency:

fpround.sci

Scilab code Exa 8.5 Page Number 377

1 //Example 8 . 5 , Page Number 377
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 clc;

4

5 n1=1.48

6 n2=1.46

7 no=1

8

9 theta=asin(n2/n1)

10 theta=theta *(180/ %pi)

11

12 // Using equa t i on 8 . 2 2
13 delta =((n1**2) -(n2**2))/(2*(n1**2))
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14 delta=fpround(delta ,4)

15

16 // Using e x p r e s s i o n 8 . 2 2 a
17 deltaa =(n1-n2)/n1

18 deltaa=fpround(deltaa ,4)

19

20 NA=sqrt((n1**2) -(n2**2))

21 NA=fpround(NA ,3)

22

23 a=asin(NA) // a i s a f i b e r parameter
24 a=a*(180/ %pi)

25 a=fpround(a,2)

26

27 mprintf(”The De l ta Parameter i s :%. 4 f \n”,delta)
28 mprintf(” The Approximated De l ta Parameter i s :%. 4 f \n

”,deltaa)
29 mprintf(” The Numer ica l a p e r t u r e i s :%. 3 f \n”,NA)
30 mprintf(” The Value o f Alpha Max i s :%d d e g r e e s ”,a)

Scilab code Exa 8.6 6

1 //Example 8 . 6 , Page Number 380
2 // In t e rmoda l D i s p e r s i o n i n s t e p index f i b e r s
3 clc;

4

5 n1=1.48 // r e f r a c t i v e index
6 n2=1.46 // r e f r a c t i v e index
7 L=1*(10**3) // Length o f F ib e r i n k i l ome t e r
8 c=3*(10**8) // Speed o f L i gh t i n meter s per second
9

10 // Using equa t i on 8 . 2 4
11 td=((L*n1)/(c*n2))*(n1 -n2) // t i s the t ime

d i f f e r e n c e due tp i n t e rmoda l d i s p e r s i o n
12 disp(td,”The Time d i f f e r e n c e due to In t e rmoda l

d i s p e r s i o n i n s i s : ”)
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Scilab code Exa 8.7 7

1 //Example 8 . 7 , Page Number 383
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // In t e rmoda l D i s p e r s i o n
4 clc;

5

6 n1=1.48 // r e f r a c t i v e index
7 n2=1.46 // r e f r a c t i v e index
8 l=10**3 // Length o f the F ibe r i n k i l ome t e r
9 c=3*(10**8) // Speed o f l i g h t mete r s per second

10

11 delta =((n1**2) -(n2**2))/(2*(n1**2)) // d e l t a i s one
o f the f i b e r parameter

12 delta=fpround(delta ,4)

13

14 // Using Equat ion 8 . 2 6
15 t=(l*n1*(delta **2))/(c*8) // t i s the minimum pu l s e

b roaden ing
16

17 mprintf(”The De l ta Paramter i s :%. 4 f \n”,delta)
18 mprintf(” The Minimum Pul s e Broaden ing i s %. 2 e s ”,t)

Scilab code Exa 8.8 8

1 //Example 8 . 8 , Page Number 387
2 // S i n g l e Mode F ibe r i n graded index f i b e r s
3 clc;

4

5 n1=1.48 // r e f r a c t i v e index
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6 n2=1.46 // r e f r a c t i v e index
7 NA =0.242 // numer i c a l a p e r t u r e
8 l=1.5*(10** -6) //Wavelength o f r a d i a t i o n i n mete r s
9

10 //From equa t i on 8 . 2 7
11 a=(2.405*l)/(2* %pi*NA) // a i s the maximum co r e

r a d i u s i n mete r s
12

13 disp(a,”The Maximum Core Radius i s l e s s than ( i n
mete r s ) ”)

14

15 //With NA=0.1
16 NA=0.1

17 a=(2.405*l)/(2* %pi*NA) // a i s the maximum co r e
r a d i u s i n meter s

18

19 disp(a,” The Maximum Core r a d i u s i n c r e a s e i n m: ”)
20 mprintf(” With a d e s i g n c r i t e r i o n o f V=2 the c o r e

d i amete r would then be 9 . 5 um”)

check Appendix AP 1 for dependency:

fpround.sci

Scilab code Exa 8.9 Page Number 387

1 //Example 8 . 9 , Page Number 387
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 clc;

4

5 V=2

6

7 //From equa t i on 8 . 2 9 a
8 w=0.65+(1.619*(V**( -1.5)))+(2.879*(V**-6))

9 w=fpround(w,3)
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10 mprintf(”The Mode F i e l d I r r a d i a n c e Diameter i s :%. 3 f ”
,w)

11

12 //The answer p rov id ed i n the t ex tbook i s wrong

Scilab code Exa 8.10 10

1 //Example 8 . 1 0 , Page Number 390
2 // Ma t e r i a l d i s p e r s i o n f o r a l a s e r and LED sou r c e
3 clc;

4 clf();

5 // Fig 8 . 2 6 Page No 390
6 X=[0.5 ,0.75 ,1 ,1.25 ,1.4 ,1.5 ,1.75 ,2 ,2.5] // Values as

ob s e rved from graph
7 V=[0.07 ,0.04 ,0.02 ,0.0 , -0.01 , -0.02 , -0.03 , -0.04 , -0.06]

// Values as ob s e rv ed from graph
8 plot(X,V);

9 xlabel(”Wavelength (um) ”)
10 ylabel(”D ( D imen s i o n l e s s Quant i ty ) ”)
11 title(” Fig 8 . 2 6 ”)
12

13 l=10.0**3 // l e n g t h o f the f i b e r i n k i l ome t e r
14 w1 =850.0*(10** -9) //Wavelength i n meter
15 lw =50.0*(10** -9) // L inewidth i n meter
16 w2 =1550.0*(10** -9) //Wavelength 2 i n meter
17 lw2 =3.0*(10** -9) // L inewidth 2 i n meter
18 c=3.0*(10**8) // Speed o f l i g h t i n meter s per second
19

20

21 mprintf(” The D imen s i o n l e s s Quant i ty i s c a l c u l a t e d
from Figu r e 8 . 2 6\ n”)

22 d1 =2.14*(10** -2) // For w1 a f t e r o b s e r v a t i o n
23 d2= -1.02*(10** -2) // For w2 a f t e r o b s e r v a t i o n
24

25 //From equa t i on 8 . 3 4
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26 t1=(l/c)*d1*(lw/w1) // t1 i s the ma t e r i a l d i s p e r s i o n
e f f e c t s f o r w1

27 t2=(l/c)*d2*(lw2/w2) // t2 i s the ma t e r i a l d i s p e r s i o n
e f f e c t s f o r w2

28

29 mprintf(” ( a ) The Ma t e r i a l D i s p e r s i o n E f f e c t
Parameter f o r the LED i s %. 1 e s \n”,t1)

30 mprintf(” ( b ) The Ma t e r i a l D i s p e r s i o n E f f e c t
Parameter f o r the Lase r i s %. 1 e s ” ,-1*t2)

Scilab code Exa 8.11 11

1 //Example 8 . 1 1 , Page Number 396
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // Ray l e i gh s c a t t e r i n g l o s s
4 clc;

5

6 l=1*(10** -6) //Wavelength i n meter
7 l1 =10**3 // Length o f the F ibe r i n k i l ome t e r
8 n=1.45 // R e f r a c t i v e Index
9 p=0.286

10 B=7*(10** -11) // i n meter squa r e per Newton
11 T=1400 // i n k e l v i n
12 k=1.38*(10** -23) //Boltzman Constant i n meter squa r e

k i l og ram per second squa r e Ke lv in
13

14 //From equa t i on 8 . 3 8
15 ar =((8*( %pi **3))/(3*(l**4)))*((n**8)*B*T*k*(p**2))

// ar i s the a t t e nu a t i o n due to Ray l e i gh
s c a t t e r i n g per meter

16 ar=fpround(ar ,6)

17 mprintf(”The At t enua t i on due to Ray l e i gh s c a t t e r i n g
i n a s i l i c a f i b e r i s %. 2 e /m\n”,ar)

18
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19 i1=(ar*-1*l1)

20 j=exp(i1)

21 L=-10* log10(j) //L i s the g i v en l o s s g en e r a t ed from
a t t e nu a t i o n i n dB

22 L=fpround(L,5)

23 mprintf(” The Tota l l o s s due to At t enua t i on i s %. 2 f
db/km\n”,L)

24

25 // at a wave l ength o f 1 . 5 5 micro meter
26 l=1.55*(10** -6) //new Wavelength i n meter s
27

28 ar =((8*( %pi **3))/(3*(l**4)))*((n**8)*B*T*k*(p**2))

// ar i s the a t t e nu a t i o n due to Ray l e i gh
s c a t t e r i n g per meter

29 ar=fpround(ar ,6)

30 mprintf(” The At t enua t i on due to Ray l e i gh s c a t t e r i n g
i n a s i l i c a f i b e r i s %. 1 e /m\n”,ar)

31

32 L=-10* log10(exp(ar*-1*l1)) //L i s the g i v en l o s s
g en e r a t ed from a t t e nu a t i o n i n dB

33 L=fpround(L,2)

34 mprintf(” The Tota l l o s s due to At t enua t i on i s %. 2 f
db/km”,L)

check Appendix AP 1 for dependency:

fpround.sci

Scilab code Exa 8.12 Page Number 398

1 //Example 8 . 1 2 , Page Number 398
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 clc;

4

5 n=1.48 // R e f r a c t i v e index o f f i b e r
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6 n0=1 // R e f r a c t i v e index between the f i b e r s i n a i r
7

8 //From equa t i on 8 . 3 9
9 Rf=(((n-1)/(n+1))**2) //Rf i s the f r a c t i o n o f l i g h t
10 Rf=fpround(Rf ,4)

11

12 Tf=((1-Rf)**2) //Tf i s the t o t a l t r a n sm i s s i o n f o r
each f a c e due to F r e s n e l r e f l e c t i o n

13 Tf=fpround(Tf ,4)

14

15 L=-10* log10(Tf) //L i s the Transmi s s i on Loss
16 L=fpround(L,2)

17

18 mprintf(”The F r a c t i o n o f l i g h t r e f l e c t e d back at
each end i s %. 4 f \n”,Rf)

19 mprintf(” The Tota l Transmi s s i on f o r each f a c e due
to F r e s n e l R e f l e c t i o n i s %. 3 f \n”,Tf)

20 mprintf(” The Tota l Transmi s s i on l o s s i s %. 2 f db”,L)

Scilab code Exa 8.13 13

1 //Example 8 . 1 3 , Page Number 399
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // Transmi s s i on l o s s from l a t e r a l m i sa l i gnment
4 clc;

5

6 l=0.1 // where l=D/2a and o c cu r s due to l a t e r a l
m i sa l i gnment where D i s the l a t e r a l d i s p l a c emen t
and a i s the f i b e r c o r e r a d i u s

7

8 //From equa t i on 8 . 4 0
9 T=(2/ %pi)*(acos(l)-l*(sqrt(1-(l**2))))

10 L=-10* log10(T) //L i s the Transmi s s i on l o s s i n dB
11 L=fpround(L,2)
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12 mprintf(”The Tota l Transmi s s i on l o s s i s %. 2 f dB\n”,L
)

13

14 // I n c l u d i n g F r e s n e l l o s s from the p r e v i o u s example
15 LT=L+0.33

16 mprintf(” The Tota l Transmi s s i on l o s s i n c l u d i n g
F r e s n e l l o s s i s %. 2 f dB”,LT)

Scilab code Exa 8.14 14

1 //Example 8 . 1 4 , Page Number 404
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // F ibe r Couple Lo s s e s
4 clc;

5

6 d1 =200*(10** -6) //Core Diameter i n mete r s
7 d2 =250*(10** -6) //Core + Cladd ing Diameter i n meter s
8

9 d3=3*d2 //Mixing rod d iamete r i n meter s
10

11 //Power L ev e l s P1=(B∗ 3 . 1 4∗ ( 3 d2 ∗∗2) ) /4 & P2=(B∗ 3 . 1 4 ∗ (
d1 ∗∗2) /) /4

12

13 //From equa t i on 8 . 4 1
14 L=-10* log10((d1**2)/(d3**2)) //L i s the I n s e r t i o n

Loss i n dB
15 Le=-10* log10 ((7*(d1**2))/(d3**2)) //Le i s the Exces s

l o s s i n dB
16 L=fpround(L,1)

17 Le=fpround(Le ,2)

18 mprintf(”The I n s e r t i o n l o s s i s %. 1 f dB\n”,L)
19 mprintf(” The Exces s Loss i s %d dB”,Le)
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Chapter 9

Optical Communication
Systems

Scilab code Exa 9.1 1

1 //Example 9 . 1 , Page Number 449
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // S i g n a l to No i s e Rat io Ca l c u l a t i o n
4 clc;

5 // For Given P−I−N Diode
6 q=0.6 //Quantam E f f i c i e n c y
7 l=1.3*(10** -6) //Wavelength i n Meters
8 i=3*(10** -9) // Rever se B ia s Leakage Current i n

Ampere
9 r=50 // Re s i s t a n c e i n Ohm
10 b=500*(10**6) //Bandwidth i n Hertz
11 P=10*(10** -6) // Op t i c a l Power i n Watt
12 e=1.6*(10** -19) // Charge o f an E l e c t r o n i n Coulombs
13 h=6.6*(10** -34) // Plancks Constant i n meter squa r e

k i l og ram per second
14 c=3*(10**8) // Speed Of L igh t i n meter s per second
15 k=1.38*(10** -23) //Boltzmann Constant i n meter

squa r e k i l o g ram per second squa r e Ke lv in
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16 c1 =1*(10** -12) //Assumed Capac i t ance i n Farad
17

18 ip=(q*P*e*l)/(h*c) // i i s the Photogene ra t ed
c u r r e n t i n Amperes

19 disp(ip,”The Photogene r ea t ed Current i n A i s : ”);
20

21 itotal=sqrt (2*(i+ip)*e*b) // i t o t a l i s the Tota l Shot
No i s e Current i n Amperes

22 disp(itotal ,” The Tota l sho t n o i s e Current i n A i s : ”
);

23

24 ij=sqrt (4*k*r*b*300)/r // i j i s the Tota l Johnson
No i s e Current i n Amperes

25 disp(ij,” The Tota l Johnson No i s e Current i n A i s : ”)
;

26

27 sn=(ip**2) /(( itotal **2)+(ij**2)) // sn i s the S i g n a l
to No i s e Rat io i n De c i b e l

28 disp(sn,” The Requ i red S i g n a l to No i s e r a t i o i n dB
i s : ”);

29

30 rl =1/(2* %pi*c1*b) // r l i s the optimum Load
Re s i s t a n c e i n ohms

31 rl=fpround(rl ,1)

32 disp(rl,” The Optimum Load Re s i s t a n c e i n ohms : ”);
33

34 ij2=sqrt (4*k*rl*b*300)/rl

35 mprintf(”\n The Optimum Johnson No i s e Current i n A
i s r educed to : \ n\n %. 2 e\n”,ij2)

36

37 sn1=(ip**2) /(( itotal **2)+(ij2 **2))

38 disp(sn1 ,” The S i g n a l to No i s e Rat io i n c r e a s e s to : ”)
;

Scilab code Exa 9.2 2
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1 //Example 9 . 2 , Page Number 462
2 // Flux budget
3 clc;

4

5 to=0 //The Transmi t t e r Output i n dBm
6 rs=-50 //The Re c e i v e r S e n s i t i v i t y i n dBm
7 rm=50 //The Requ i red Margin i n dBm
8

9 // System Loss
10 f=30 // F ibe r l o s s i n db
11 d=1 // De t e c t o r Coupl ing Loss i n db
12 t=5 // Tota l S p l i c i n g Loss ( 0 . 5 DB x 10) i n db
13 h=5 //Headroom f o r Temperature range , a g e i ng e f f e c t s &

Future S p l i c e s i n db
14 t=f+d+t+h //The t o t a l power a t t e n u a t i o n
15 p=50-t

16

17 mprintf(”The t o t a l a t t e n u a t i o n i s :%d dB”,t)
18 mprintf(”\nHence the e x c e s s power margin i s 50 − %d

=%d dB\n”,t,p);

check Appendix AP 1 for dependency:

fpround.sci

Scilab code Exa 9.3 Page Number 474

1 //Example 9 . 3 , Page Number 474
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 clc;

4 n1 =2.286 //The Ordinary R e f r a c t i v e Index
5 d=6*(10** -3) // R e f r a c t i v e Index Change
6 n2=n1-d // D i f f e r e n c e o f the Two
7

8 NA=sqrt((n1**2) -(n2**2))
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9

10 first =1/(4* NA)

11 first=fpround(first ,2)

12

13 second =3/(4* NA)

14 second=fpround(second ,2)

15

16 mprintf(”The Requirement f o r S i n g l e Mode Behav iour
becomes : \ n”);

17 mprintf(”\t%0 . 2 f <= d/ lambda <= %0. 2 f ”,first ,second)
;//d=5∗Lambda f o r s u i t a b l e t h i c k n e s s d e s i g n

18

19 //The answer p rov id ed i n the t ex tbook f o r the h i g h e r
r e g i o n i s wrong
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Chapter 10

Non Communication
Applications Of Fibers

Scilab code Exa 10.1 1

1 //Example 1 0 . 1 , Page Number 497
2 // Senso r P e r i o d i c i t y
3 clc;

4 d=50*(10** -6) //Core Diameter i n mete r s
5 n2=1.48 //Core r e f r a c t i v e index
6 n1=1.46 // Cladd ing r e f r a c t i v e index
7 a=d/2 // i n meter s
8

9 n=(n2 -n1)/n2;

10

11 delta =(2* %pi*a)/(sqrt (2*n)); // d e l t a i s the
mic robend ing s e n s o r p e r i o d i c i t y

12 disp(delta ,”The Microbend ing Senso r P e r i o d i c i t y i n m
i s : ”);

Scilab code Exa 10.2 2
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1 //Example 1 0 . 2 , Page Number 498
2 // S e n s i t i v i t y Ca l c u l a t i o n
3 clc;

4 a=5*(10** -7) //Thermal expans i on C o e f f i c i e n t per
Ke lv in

5 b=6.8*(10** -6) //Thermal Expans ion C o e f f i c i e n t per
Ke lv in

6 l=1.55*(10** -6) //Wavelength i n meter
7 p11 =0.126 // Constant C o e f f i e c i e n t
8 p12 =0.274 // Constant C o e f f i e c i e n t
9 u=0.17

10 n=1.46 // c l a dd i n g r e f r a c t i v e index
11

12 dl=l*(a+b); // d l i s the wave l ength s e n s i t i v i t y to
temp . changes

13 disp(dl,”The Wavelength S e n s i t i v i t y to t empera tu r e
changes o f the f i l t e r s t r u c t u r e i n nm/K i s : ”);

14

15 pe=((n**2) /2)*(((1-u)*p12)-(u*p11)); // pe i s the
e f f e c t i v e p h o t o e l a s t i c c o e f f i c i e n t

16 disp(pe,” The E f f e c t i v e P h o t o e l a s t i c C o e f f i c i e n t i s :
”);

17

18 dl=l*(1-pe)

19 disp(dl,” As f a r as S t r a i n i s conce rned the
S e n s i t i v i t y i n m/ i s : ”);

Scilab code Exa 10.3 3

1 //Example 1 0 . 3 , Page Number 502
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 //Raman S c a t t e r i n g Senso r Temperature S e n s i t i v i t y
4 clc;

5 v=1.5*(10**13) //Raman s h i f t o f s i l c i a i n terms o f
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Hertz
6 T=(273+50) // Temperature i n terms o f Ke lv in
7 d=1 // F r a c t i o n a l change i n r i n terms o f per d eg r e e
8 k=1.38*(10** -23) //Boltzman Constant i n meter squa r e

k i l og ram per second squa r e Ke lv in
9 h=6.6*(10** -34) // Plancks Constant i n meter squa r e

k i l og ram per second
10

11 dr=(h*v)/(k*(T**2)) // dr i s the f r a c t i o n a l change
o f t empera tu r e s e n s i t i v i t y o f Raman s e n s o r

12 dr=dr*100

13 dr=fpround(dr ,1)

14 mprintf(”The F r a c t i o n a l Change o f Temperature
S e n s i t i v i t y o f Raman S c a t t e r i n g Senso r i s %0 . 1 f
p e r c en t per d eg r e e c e l s i u s ”,dr)

Scilab code Exa 10.4 4

1 //Example 1 0 . 4 , Page Number 509
2 //The Funct ion fpround ( dependency ) i s used to round

a f l o a t i n g po i n t number x to n dec ima l p l a c e s
3 // Sagnac Gyroscope Phase S h i f t
4 clc;

5 n=1000 //Turns on the F ib r e
6 r=0.1 // Radius i n meter
7 r2=15 // Earth ’ s r o t a t i o n r a t e per hour
8 c=3*(10**8) // Speed o f l i g h t i n meter s per second
9 l=1*(10** -6) //Wavelength i n meter

10 r1=(r2*%pi)/(180*3600) // Conver s i on to r ad i an per
second

11

12 theta =(8* %pi*n*%pi*(r**2)*r1)/(l*c) // th e t a i s the
phase s h i f t

13 theta=fpround(theta ,5)

14
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15 mprintf(”The Phase S h i f t i n Sagnac Gyroscope i s :%0 . 1
e r ad i an ”,theta);

Scilab code Exa 10.5 5

1 //Example 1 0 . 5 , Page Number 514
2 // P o l a r i z a t i o n Rota t i on
3 clc;

4 // For S i l i c a
5 V=4 // i n Radian / m T
6 n=10 //No o f t u rn s
7 I=30 // Current i n Ampere
8 ur=1 // R e l a t i v e p e rme a b i l i t y
9 uo=4*%pi *(10** -7) // Abso lu te p e rme a b i l i t y
10

11 t=%pi /180

12 thetar=uo*n*V*I*t // t h e t a r i s the p o l a r i z a t i o n
r o t a t i o n

13

14 mprintf(”The Amount o f P o l a r i z a t i o n r o t a t i o n i s %f
d eg r e e \n”,thetar);

15 //The answer p rov id ed i n the t ex tbook i s wrong
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Appendix

Scilab code AP 1 Function to round a floating point number x to n decimal places

1 // Funct ion to round a f l o a t i n g po i n t number x to n
dec ima l p l a c e s

2 function [f]= fpround(x,n)

3 f=round(x*10^n)/10^n;

4 endfunction
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