Ch 35. Interference
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35-1. Interference & Coherence Sources
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Interference

{a) (b} ()

Ar=2\ Ar=2.5\
Constructive Destructive
Path difference
M2, 3N2,5012. .. Destructive interference
0, A, 2A, 3A... Constructive interference

Coherent Sources: two monochromatic sources of the same frequency &
with any definite, constant phase relation (not necessarily in phase).
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35-2. Two Source Interference of Light

Thomas Young’s experiment (1800) Assumptions:
Monochromatic
Coherent
/ Path difference
Monochromatic , .
lgh \ r,-r,=d sin@
Constructive interference

" (Bright fringes):
= dsind=mA
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Interference Fringes
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For small angles only
Constructive interference in Young’s EXp:

=R tanB,, = Rsin 6,

ymax

Ymax= RmA/d (R>>d, R>>y,)
=0, +tRA/d, x2RA/d, £3RA/...
Center IS a maximum

Y min= R(m + 1/2)ﬂ/d
= +R/2d, +3RA/2d, +5RA/2d...

Spacing between adjacent
maxima /minima: RA/d
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35-3. Intensity in Interference Patterns:
Mathematical Method

Electric fields at point P:
E,=E cos (wt+¢)
E,=E cos wt

Superposition:

E,+ E, =E cos (at+¢)+ E cos wt
= 2E cos (¢/2)cos (aot+¢/2)
= E;, cos (ot+¢/2)

Amplitude: £, =2E |cos (¢2)

Intensity
| oc Ep2= 4E2 cos? (¢/2)
Or: 1=l,cos? (¢/2)
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Intensity In Interference Patterns:
Phasor Diagram

) E2=Ecosmt
E, = Ecos (wt + ¢)

Copyright @ Addison Wesley Langman, |

Amplitude:  E, =2E |cos (¢/2)

Intensity
| oc Ep2= 4E2 cos? (¢/2)
Or. I=l,cos? (¢2)
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Intensity aty

¢ _ hb—n

21 A
Phase difference: ¢ :277;“2 ~h) =k(r; 1) =kdsing :%Siné’
Intensity:

| =1, cos? |, cosz(ﬂsin 0)
2 A

Maximum Intensity: 7 g go-m, Or:dsingd=mai

: 7d
Small slits (y<<R, then siné = y/R) =1, COSZ(T;/)

All peaks have
“WRid 2ARld ARd 0 ARid  20Rid BRI g same intensity.
A 2w 4 6m ¢
7 S 0 '. 2 '

Copyright & Addison Wesley Longman, Inc

Liu UCD Phy9B 07



