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Incident
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E, = E,sinat, E, = E,sin(at + ¢)
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Reflection Reflection Phase Shift
Off lower index : 0
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C1lm Thickness Much Less Than A

v If L <<}, for example L < 0.12, then phase difference
due to the path difference 2L can be neglected

rlS‘ v" Phase difference between r; and r, will always be %2 1
— destructive interference — film will appear dark
when viewed from illuminated side.
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v For multilayer systems, this is not always the case and these equations are
not appropriate.

< L >
r2\
r1>
n=1 |n,=1.38
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Michelson’s Interferometer

Movable
I mlnﬂ M,
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L=px = 1m=1533,163.5 \,,

(Michelson:1907 Nobel Prize in Physics)

For each change in path by 1, the interference pattern shifts by one
fringe at T. By counting the fringe change, one determines Nuai- Nz,
and can then solve for L in terms of A and n.
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Diffraction of ocean water waves

i’ Ocean waves passing through slits in Tel Aviv, Israel

Diffraction occurs for all waves, whatever the phenomenon.
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Diffraction Pattern from a single narrow slit
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- Huygens(1678):

wave optics

* Newtonian group
(1819): Yol 2 XtA
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Fresnel Bright Spot
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Intensity Distribution

Destructive Interference: asmn@=mA m=+1+2_ ..
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Intensity in Single-Slit Diffraction
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Here, with an even larger
phase difference, they add
to give a small amplitude
and thus a small intensity.

The last phasor is out of

phase with the first phasor
by 2z rad (full circle).
Here, with a larger phase
Ey=0 difference, the phasors add
I to give zero amplitude and

y thus a minimum in the pattern.
()
y 1 \ N
" Here the phasors have a small
phase difference and add to give
()  asmaller amplitude and thus
less intensity in the pattern.
l Ly (= F) ——
:Phasor for Al Phasor for ;
top ray hottom ray
The phasors from the 18 zones

in the slit are in phase and add

(«) to give a maximum amplitude
and thus the central maximum
in the diffraction pattern.
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Intensity
at screen

41, (two ccherent sources)

U” (two nc&hc: ent
sources)

Iy (one source)
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Two Slits With Finite Width «

With more than one slit having finite width a, we must consider
1. Diffraction due to the individual slit
2. Interference of waves from different slits
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Two Slits With Finite width a

Zero Order Maximum

First Diff. Minimum First Order Maximum

asmé = /A dsmé =/
Diffraction envelope \

Interference
Determined by slit width a ‘ "fine" structure
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between slits
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1) X=del mah 2k 1A= 10" Y%

% JhAlZrel SATHE: 550nm( = 5.5x10  “m)

3
o

mA @

6 =sin™ (Tj 0.0019> for A = 0.1nm, d = 3000nm 300 slits/mm

Too small to be distinguished
from the central maximum !!
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Inter-planar spacing d is related to

the unit cell dimension a,

i
2 0, |
R 5d = /58 = 0.22364a,
Not only can
1) crystals be used to separate different x-ray
_ wavelengths, but
Fig. 36-29

2)
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X-rays, in turn, can be used to study
crystals, for example determine the type
crystal ordering and a,

36-
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— Pauli Adrien Maurice Dirac (1879. 3. 14-1955. 4. 18),
(1902. 8. 8-1984. 10. 20), — Hermann Minkowski

- Wolfgang Pauli (1864. 6. 22-1909. 1. 12),
(1900. 4. 25-1958. 12. 15),

— Julian Seymour Schwinger .

(1918. 2. 12 - ),

— Richard Phillips Feynman .

(1918. 5. 11-1988. 2. 15),
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— Niels Hendrik David Bohr — Galileo Galilei
(1885. 10. 7-1962. 11. 18), (1664 2 15-1642 | 8),
— Erwin Schrédinger — |saac Newton
(1887. 8. 12-1961. 1. 4), (1842, 12 25~ 1727 3 20}
— Werner Heisenberg — Joseph Louis Lagrange
(1901. 12. 5-1976. 2. 1), (1736. 1. 25-1813.4..10),
. — Pierre Simon de Laplace

(1749.3 231827 8 5),
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