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Určete intenzitu rovinné monochromatické vlny
Ey = ψ(x, t) = A cos(ωt − kx) ve vakuu.
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τ
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A2 cos2(ωt − kx) dt

= cε0A2 1
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2 cε0 A2

(

1 + sin(2(ωτ−kx))−sin(2(−kx))
2ωτ

) .
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// / . .. c©Lenka Přibylová, 2010 ×
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Dosadı́me funkci harmonické vlny.
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Sečtenı́m rovnostı́ sin2
♥+ cos2

♥ = 1 a cos2
♥− sin2

♥ = cos 2♥
dostaneme 2 cos2

♥ = 1 + cos 2♥.
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Ey = ψ(x, t) = A cos(ωt − kx) ve vakuu.

I = cε0
1

τ

∫ τ

0
E2

y dt = cε0
1

τ

∫ τ

0
A2 cos2(ωt − kx) dt

= cε0A2 1

τ

∫ τ

0

1+cos(2(ωt−kx))
2 dt = 1

2 cε0A2 1

τ

[

t + sin(2(ωt−kx))
2ω

]τ

0

= 1
2 cε0 A2 1

τ

(

τ + sin(2(ωτ−kx))−sin(2(−kx))
2ω

)

= 1
2 cε0 A2

(

1 + sin(2(ωτ−kx))−sin(2(−kx))
2ωτ

) .
= 1

2 cε0 A2

Vytkneme 1
2 a integrujeme podle t.
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Dosadı́me hornı́ mez τ za t mı́nus dolnı́ mez 0 za t do primitivnı́
funkce. Dle Newton-Leibnitzovy věty platı́
∫ τ

0
f (t) dt = F(τ)− F(0), kde F je primitivnı́ k f .
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Ey = ψ(x, t) = A cos(ωt − kx) ve vakuu.

I = cε0
1

τ

∫ τ

0
E2

y dt = cε0
1

τ

∫ τ

0
A2 cos2(ωt − kx) dt

= cε0A2 1

τ

∫ τ

0

1+cos(2(ωt−kx))
2 dt = 1

2 cε0A2 1

τ

[

t + sin(2(ωt−kx))
2ω

]τ

0

= 1
2 cε0 A2 1

τ

(

τ + sin(2(ωτ−kx))−sin(2(−kx))
2ω

)

= 1
2 cε0 A2

(

1 + sin(2(ωτ−kx))−sin(2(−kx))
2ωτ

) .
= 1

2 cε0 A2

Vydělı́me τ.
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Druhý člen v závorce můžeme zanedbat, protože je vždy menšı́ než
2

2ωτ = T
2πτ < 10−6 pro reálné detektory světla, tedy nepatrný oproti

1.
// / . .. c©Lenka Přibylová, 2010 ×



Popište obraz monochromatické vlny při Fraunhoferově difrakci na
obdélnı́kovém otvoru.

S a

x
ξ

r0

b

y η

ψ(ξ, η) = A
∫ p/2

−p/2

∫ q/2

−q/2
e
−ik

(ξx+ηy)
r0 dy dx

// / . .. c©Lenka Přibylová, 2010 ×
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−
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−
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−
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Podle Eulerova vztahu platı́ ei♥ + e−i♥ = 2i sin♥.
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obdélnı́kovém otvoru.

ψ(ξ, η) = A
∫ p/2

−p/2
e
−

ik
r0
ξx

dx
∫ q/2

−q/2
e
−

ik
r0

ηy
dy

= A

[

e
−

ik
r0
ξx

−
ik
r0
ξ

]p/2

−p/2

[

e
−

ik
r0

ηy

−
ik
r0

η

]q/2

−q/2

= A
2r0 sin(kξp/2r0)

kξ

2r0 sin(kηq/2r0)

kη

= Apq
sin(kξp/2r0)

kξp/2r0

sin(kηq/2r0)

kηq/2r0

// / . .. c©Lenka Přibylová, 2010 ×



Popište obraz monochromatické vlny při Fraunhoferově difrakci na
obdélnı́kovém otvoru.

Grafem funkce f (x) =
sin x
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Popište obraz monochromatické vlny při Fraunhoferově difrakci na
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Grafem funkce ψ(ξ, η) =
sin ξ
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Popište obraz monochromatické vlny při Fraunhoferově difrakci na
obdélnı́kovém otvoru.

Protože lim
x→0

sin x
x = 1, je intenzita ve středu obrazu přı́mo úměrná

I0 = A2 p2q2.
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