PHYS 3038 Optics
L13 Interference
Reading Material: Ch9.1-2
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Interference of the waves between the same frequency

Wherever a crest
coincides  with
a trough, the
water surface ts

flattened.

DOUBLE CRESTS—
A CREST COINCIC
WITH A CRIST

~__FLATTENED REGION
Y A CREST COUNCIDES
VATH A TROUGH



Interferences




Two-Wave Interference
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when O =0, X2 dm7....

In this case of total constructive interference, the phase dif-

I =1 +1 -2V (9.16)

This occurs when & = *=ar, =37, =5...., and it is referred to
as total destructive interference.



Temporal & Spatial Coherence
(a) E(t) E(Z, t) — jA(a))ei[k(w)Z"“’t]da)

i
” Bandwidth FWHM)  Aw = 2mAv

R LT v

'VUUL JUVV' ™" Coherence time At.=1/Av

U U ! Coherence length Al =t

(b) A(w)
[




9.3 Wavetront-Splitting
Interferometers
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9.3 Wavefront-Splitting

Interferometers
Youne’s Fxneriment

Figure 9.7 The pinhole scatters a wave that is spatially coherent, even
though it's not temporally coherent.
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Young's Experiment

(b)
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Young's Experiment

@ " Ib Gi Detector

ST

Laser
> heam
—
X - ¥ recorder
| \‘__
00O OO




&B) = 5iP) — 5P) 02  G=kr —r)

or ($i1B) =r, —r, I=11+12+21/1112C056

Cuntinfing._wi!h [hl!:'. approximation (see Problem 9.15), b= =l
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Young's Experiment
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Young’'s Experiment

Single-slit pattern

Double-slit pattern
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Young’'s Experiment

single slit
double slit

Intensity
1.00
[ The single slit
L pattern becomes
HEESS— an 'envelope’ that
C defines the
- intensity
0.50 L distribution for a
B multiple slit
[ pattern
25 |-
ok
=3 -1

1 2
X (units of 2./a)

(@)

41,

sinf




Fresnel’s Double Mirror

(a)

Figure 9.12 (a) Fresnel's double mirrar.

(b Two waves, one reflected from each mirrar,
nterfere. i) These fringes were obtaned at a
wavelength of anly 13.9 nm using radiation
from the LURE synchrotron at Orsay, France,
iPhato courtasy [0 Joyeux, inshiut o Opiigure.)



Fresnel’s Biprism
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Figure 9.13 Fresnel's biprism, () The biprism creates two image
sources. (b1 With a slit source the fringes are bnght bands

(¢} Interference fringes observed with an electron biprism arrangement
by G, Millenstedt. Once again electrons behave like photons. (Fhoto from
ch Handbuch der Pleysik, edded by 5. Flugge, SpringerVerlag, Hesdelberg b




Lloyd’s Mirror
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Figure 9.14 Lloyd's mirrar,



