FLAT MONOCHROMATIC WAVE IN SPACE

A flat monochromatic wave in space can be given by the
following vector equation:

Yy

E(r,t) = Egsin(kr — wt — ¢) ®

SUPERPOSITION OF TWO MONOCHROMATIC WAVES

Amplitutes of two elecromagnetic waves add up:
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SIN WAVE
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SIN WAVE AND ITS PARAMETERS
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SCATTERING BY AN ELECTRON

Thomson showed that:
COMPLEX EXPONENTS

It is more convenient in physics to represent waves by

complex exponents, using Euler’s formula: ‘3

e = cosz + isinx 0

We just agree that instead of sin function, we write a
complex exponent and always keep in mind that our real
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COMPLEX NUMBER AS EXPONENTS
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USEFUL PROPERTIES OF EXPONENTS
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OUTLINE OF EULER’S FORMULA PROOF...
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SQUARE OF THE AMPLITUDE
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REPRESENTING WAVES BY EXPONENTS
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ADDING TWO EXPONENTS
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ADDING TWO MONOCHROMATIC WAVES (2)
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PROJECTION OF Ar

SCATTERING BY A SPECIMEN REVISITED

exponential form:

El 6i(k‘.7‘1 +k'Ry —wt—Ap)

EO e'i(k’r‘l —wt)

— Es

EO e'i(k’r‘g —wt)

R = R1 ~ Rg
Ei9 = Eo%

Es = Elei(krl+k'R1—wt—Ago) +E2ei(kr2+k:'R2—wt—A<p) (24)

ADDING TWO MONOCHROMATIC WAVES

El(Rla t) — Ele’i(kT‘1+k’R1—wt—Ag0)
A —iAp  —iwt i(kri+k’Ry)
= Ey—e ""¥e e\ 1

— R
defo

_ E(l]ei(kr1+k'R1) (25)

Es(Ra,t) = Ejeitkra+k'Ra) (26)

By = BleikritkRa) | gt gilkra+k'Ra)
— Rl [¢ikri+k'Ra)  cilkra+k Ra)) 27

— E(l)el(krl-‘rklRl)[l + ei(krg—kr1+k'R2—k'R1)]




FOURIER TRANSFORM ADDING TWO MONOCHROMATIC WAVES (3)
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PROPERTIES OF THE FOURIER TRANSFORM
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STRUCTURE FACTOR
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CONVOLUTION WITH DELTA FUNCTION
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FOURIER TRANSFORM OF THE CONVOLUTION
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PROPERTIES OF THE DELTA FUNCTION
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CRYSTAL FOURIER TRANSFORM
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CRYSTAL FOURIER TRANSFORM (4)
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RECIPROCAL LATTICE, 3D CASE
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We see that the transformant of the crystal is non-vanishing

only for a certain values of S
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EVALD CONSTRUCT AND EVALD SPHERE




