
AΣKHΣH 1 : (Reflected and Transmitted Powers)

(α) The refractive index of fused silica is calculated using the Sellmeier formula

n2(λ) = 1 +
3∑

i=1

Biλ
2

λ2
− Ci

where the freespace wavelength is expressed in microns.
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Figure 1: Fused silica (quartz) refractive index dependece on freespace wavelength.
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Figure 2: (a) Reflection coefficients (TE and TM) as functions of the angle of incidence for λ0 = 0.633 µm.

(b) Transmission coefficients (TE and TM) as functions of the angle of incidence for λ0 = 0.633 µm.
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Figure 3: Reflected and transmitted powers (TE and TM) as functions of the angle of incidence for

λ0 = 0.633 µm.
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Figure 4: (a) Reflection coefficients (TE and TM) as functions of the freespace wavelength for θ = 30 deg.

(b) Transmission coefficients (TE and TM) as functions of the freespace wavelength for θ = 30 deg.
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Figure 5: Reflected and transmitted powers (TE and TM) as functions of the freespace wavelength for

θ = 30 deg.
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ΑΣΚΗΣΗ  2:  (Interference Filter)
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ΑΣΚΗΣΗ  3:  (Fabry-Perot  Filter)
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AΣKHΣH 5 : (Newton’s Rings)

The interference rings are formed from interference between waves that reflect at the

inner surface of the spherical interface (like ray 1 shown in the figure) and at the optically

flat bottom surface (like ray 2 shown in the figure). In order to get constructive interference

the following condition should be satisfied:

2nairtm + ∆refl = mλ0,

where ∆refl = λ0/2 since ray 1 experiences an internal reflection while ray 2 experiences an

external reflection. Therefore, the constructive interference condition becomes

2nairtm = (2m + 1)
λ0

2
, m = 0, 1, · · · .

The tenth bright ring corresponds to m = 9. For nair = 1 then 2t9 = 19(λ0/2). The relation

bewteen tm and rm is given by

r2

m + (R − tm)2 = R2 =⇒ rm =
√

2Rtm − t2m,

Then for λ0 = 546.1nm the value of t9 = (19/2)(λ0/2) = 2593.975nm = 2.593975 × 10−6 m

and r9 = 7.89/2 = 3.945mm solving for R the previous equation it can be found that

R =
r2

m + t2m
2tm

=
r2

9
+ t2

9

2t9
=

3.9452
× 10−6 + 2.5939752

× 10−12

2 × 2.593975 × 10−6
m = 2.9998m ' 3m.

The focal distance can be found from the equation

1

f
= (n − 1)

( 1

R1

−
1

R2

)

= (1.5 − 1)
( 1

∞
−

1

−3m

)

⇒ f ' 6m
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