
1 

 

1 

 1

6-1-

1670HuygrnsReflectionRefraction

TheoryWave1827Young

FoucaultFresnel

Diffraction

Maxwell3×10
8
m/sec

Hertz

effectphotoelectric

Einstein1905photon

scatteringCompton

physicsQuantum

6-2rayandfrontWave

phase1

 شعاع

 جبهة

 

-b- 

 جبهة

 شعاع

-a- 

 

1



1 

 

2 

1-a

1-b

6-3principleHuygen's-

wavelets

6-4RefractionofIndex-

dispersionRefractionofIndex

Cn



C
n  …..(1) 

6-5-

0.00004 cm

0.0007 cmspectrumVisible

C-

C …..(2) 

6-6spectrumElectromagnetic-

phenomenaQuantum

10
-5

 cm10
-10

 cmX-Rays



1 

 

3 

RaysGamma

AlphaBeta

n1=1.33n2= 1.47

d1d2t12

-

2

2


C
n   

1

1


C
n 

-

1

2

2

1

n

n






2

2



d
t 

1

1



d
t 

2

2

1

1



dd
t 

11.1
33.1

47.1

1

2

2

1

2

1 
n

n

d

d





dno



d




 ;oC ;


C
n 

n
n oo 







o

nd






  سمك طبقة من الماء

 سمك طبقة من الزيت

 ــــــــــــــــــــــــــــــــــــــــــــ1.11=







 oC



1 

 

4 

6-7surfaceplaneatrefractionandReflection-

waveselectromagneticPlane

2

2

6-8and reflectionrefractionofThe Laws-

3

3

-

 

 

 

 

 

 الأشعة المنعكسة

 الأشعة المنكسرة

n

n

 الأشعة الساقطة

-b- 

 الموجات الساقطة
 الموجات المنعكسة

 الموجات المنكسرة

n

n

-a- 

 العمود

 شعاع منعكس شعاع منعكس

 شعاع منكسر

 شعاع ساقط

n

n

I





2I
r

1I

-c- 



1 

 

5 

-

Snell's law(3)  SinnSinn

131.33

1.545
o

45
o

  SinnSinn

 SinSin 5.14533.1

627.0Sin

627.01 Sin
o5.38

238.5
o

  SinnSinn

 SinSin 33.15.3833.1

702.01 Sin
o59.44

6-9reflectioninternalTotal-

90
o

anglecritical

90

c-

n

n
Sin c


 …..(4) 

-1.5

67.0
5.1

1





n

n
Sin c

o

c Sin 4267.01   

4545
o

-90
o

-45
o

4

4

45

90 45



1 

 

6 

6-10plateparallelbyRefraction-

PQ5

5

11   SinnSinn

22   SinnSinn

21  

6-11opticsFiber-

6

24

6

6-12a prismbyRefraction-

nA7

7

n

n

n

1

1

2

2
P

Q

n n






A

 
 



1 

 

7 



mn

-

2/

2/)(

ASin

ASin

n

n m



…..(5) 

6-13Dispersion-

8-

8

6-14-

opticsGeometrical

raysParaxial

6-15- 

OS

R9OBuOO 



9

O u

S



A



R
C I

O

S

n

n

 

 

 

 

 

 

 



1 

 

8 

R

nn

S

n

S

n 




 …..(6)

n

n

R

S

S

6

aberrationSpherical

I

Blurred

5

aberrationchromatic10

10

6-16conventionSign-

5

SSRY ,,, Y 

5- 

-1

-2S

-3S

-4RC

-5YY 

O

  

 

 
 

O

 

II 

 

 



1 

 

9 

6-17-

mY Y

10

Sn

Sn

Y

Y
m







  

Sn

Sn
m




 ….(7) 

6

6-18Applications-

367

-alengthsfocalsecondFirst and-

f1

S1fS 

6-

R

nnn

f

n 







1

 

nn

Rn
f


1

 

Sf2

-

R

nn

f

nn 





 2

n

n

f

f

nn

Rn
f









1

2
2

A

Y

B

S

S 

R C

E

Y 

D

n
n



1 

 

10 

-bdepthsrealandApparent-

R

6-










nn

S

n

S

n

0





S

n

S

n

n

n

S

S





…..(8) 

11

SS

11m7

1






 









n

n

n

n

Sn

Sn
m

-8nn

1n-

S

S
n




S

-cLensesThin-

lenses

SimplelensesCompound

12R1R2nn

OSI 

1S 9- 

S 
O

I

S

n n

R



1 

 

11 

fSS

111



 …..(9) 

12

9











21

11
)1(

1

RR
n

f
……(10) 

10equationmakerslens

-convergingfDiverging

13

13

-

S

S
m




SS

I 

1S 

2S

2S  It
S

O

nn n

2S
1R

2

 

2

 

1

 

3

 

1

 

  

3

 



1 

 

12 

-d-

nn 

-

  SinSin

  …..(11) 

5-

RSS

211





RSS 

-

S

S

Sn

Sn
m









SS m=+1

SfS fff  21

Rf

21


2

R
f 

f R

10 cm10 cm

20 cm30 cm

3/2

14






















21

11
1

1

RRn

n

f






















)20(

1

10

1
1

1

5.11

1f

n nn

ff

cmS 30 S 

Y 
 

 Y



1 

 

13 

 05.01.05.0
1


f

cmf 3333.13

fSS

111





cmScm 3333.13

11

30

1






 30

1

3333.13

11

S

033.0075.0
1


S

cmS 980.23

7993.0
30

980.23







S

S
m

S

23.980 cmm= - 0.7993

concave50 cm

f 

cm
R

f 25
2

50

2


-

-1

SS

S

S
m






4

4

-

25

1

)50(

2

5.4

11211








SRSS

cmS 75.18
4

75


cmS 75

S-50 cm = Rf = 25 cmS =18.75 cm

Sm =+



1 

 

14 

-2-

S

S
m


 4

SS 4

RSS

211 





25

1

4

11


SS

 cmS 25.31
4

125

cmS 25.31

cmS 125

S50 cm = R

f = 25 cm S =31.25cmS

m = 

-10 cm-20cm

20cm

1.5

f-

cmS 25.31
 Y

Y  

cmf 25

cmR 50

cmS 125

C 

Y 

Y

cmS 75cmf 25

cmS 75.18
 

 

 



1 

 

15 

  











21

11
1

1

RR
n

f

 
   
















20

1

10

1
15.1

1

f


40

11

f

cmf 40

cmf 40

f = 

-

fSS

111





40

11

40

1





S

cmS 20

-

S

S
m




2

1

40

)20(



m

5.0m

6-19diffractionandInterference-

1801YoungThomas

15slit

doubleS

DFX

D

Diffraction

DF

SAB

BAS

y

y

1R 2R

 

 



1 

 

16 

15AB

6-20Diffraction-

 تمارين الفصل السادس

 

160
o

90

21.61.430

3+10 cm-20 cm

43

51cm20cm50cm

620 mm

80 mm

741/2 cm

40cm

81.414

S

A



d

B

C

X

E

y

D

F

 

 


