uble slit diffraction:

Double Slit Diffraction
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Diffraction experiments

uirements:
monochromatic beam (well-collimated) of X-rays, neut

respect to the incident an
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-ray Methods

- The Laue Method: scatter from single Xtal using
range of wavelengths from A, to A,

The Rotating Crystal Method: monochromatic >
ys with rotating sample §

Powder (Debye-Sherrer) Method:
lent to rot. Xtal method but with rot
e _a!l possible orientations

Note: scattering angle ¢ =26

where 6 is the Bragg angle

nerating X-rays
1-50 kV

e beam incident on metal x-rays .
= cathode target material
target (e.g., Cu, Mo) liberates : e beam

vacuum H20 cooled
X-rays

|
/)

[ -

ALY
€ (from beam) ® i5rget material (Cu for ex.) ll' \\\ / :
e (K shell) \\{ gé’i‘g‘ITa m/n.sze
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Bremsstrahlung
=braking radiation

_Generating X-rays

x 10

15

Tungsten
K-Lines

—_
(=)

Characteristic
X-ray radiation

o

Photonfluxdensity v

10
Photonenergy E [eV]

* XRD: Laue pattern:
— white X-rays; do not know A
— useful for orienting Xtals

X-ray tube

Collimator Photographic film Single erystal, variable x-ray wavelength




= 01542 mm (Cu Kgeradbation )

monochromator

\ /
7 AN
AR
\\ ,e/ %stal /
(being rotated
into diffr. conditions)

from generator

XRD: Powder Method

diffraction cones

diffracted
x-rays

in powder form  gpened filmstrip
rance )

> ] ] [ ([ (o]

Gl
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XRD: Powder Method

Al film with FCC overlay

Low Energy Electron Diffraction

* LEED - surface technique
» Similar physics
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L 4
O..
L4
L]
L 4
L]

e *e
e,

"...... e, 9 L]

."... LS *e
LETSRL PN
"ualele

I.IIII‘IIII’III‘IIMII.IIII'IIII.IIII'IIII.II

13

"y
o, "n
0‘.. Tag,

xample:

e (4,4,0) diffraction peak of silicon is measured
erimentally to occur at a diffraction angle 26 of 4
n using x-rays of wavelength 0.707 A. Calcula

unit cell parameter a for silicon.

it cell has 8 atoms per unit cell, deter
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Electr agnetic Waves

call that monochromatic plane E&M
es can be written

Electromagnetic Waves

vector, k , points in the direction of prop
ion given by direction of 7




EM aves and the Lattice

lane wave E(7,r)=hE, %7
Is through a Bravais lattice

-

oints R=na, +n,a,+n,a, )

of wavev

The Reciprocal Lattice

tivation ...

Il the Fourier Series: any periodic fu
be expanded in

[a, cos(nawt)+b, si
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The Fourier Series can also be written as

(oo}

.f(t)= icnei"“”— Zc

n=-oo

e

antll =0, £1, £2, 8

g —inwt
where ¢, = —I_m f(H)e """ dt

context: sound

“time domain”

“Fourier space” or “frequency domain”

A

Trumpet waveform

] noa

Trs (a1

FFT1

Fourier components

I |

Froguency (Hz)

| |
o1
0 f 2 K & SE 6

l “Fourier space” or “frequency space”

Energy

Energy

Energy

Energy

4

.
RIHE WAVE

T a—

TRIANGLE WAYE

‘ L1 .
Faral Nmber » vV

BAWTOOTH WAVE

Vv
/\/
A

“ll\ll‘
o

Partial Humber v

PULSE

i, J_I_

Horizontal axis = frequency

Partial Humbher
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Reciprocal Lattice Vectors

at the vectors, ¢

11



