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2-slit experiment; single electrons form
interference statistically (Tonamura)
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Structure Factor

Example: Body-Centered Cubic
Atoms at 0,0,0 & %2. V%, V2

Add two exp(2*pi*i*g.r) terms
g=hA+kB +IC;

Result is 1 + exp(2*pi*i*[nh/2+k/2+I/2])
h+k+l is even — gives 2 ; odd gives O
Hence forbidden spots



Forbidden Spots

* Three cases
1) Use larger cell because of symmetry

2) Glide plane or screw axes, on forbidden if
electron beam is symmetric

3) Accidental, for instance Si (222)















Thin ==
specimen

/AJL:J\CS//

Kossel-
Mollenstedt
pattern




-













Silicon
{110}

Structure in CBED patterns is
Dependant upon
Extinction/Thickness

Curtesy Nestor Zaluzec, ANL




Silicon 111 ZAP- Energy Filtered

Unfiltered g Elastic

2nd Plasmon 1st Plasmon

Curtesy Nestor Zaluzec, ANL










‘P















Curtesy Nestor Zaluzec, ANL

abfy 00

08M000 o






Electron gzun
-

Electron

beam

LA Ry h\\
N\{"’ K Diffraction

CCD camera +lenses  Phosphor screen  Specimen

https://commons.wikimedia.org/wiki/File:EB
SD_setup graphic.png




Curtesy Nestor Zaluzec, ANL









electron gun

viewport

(4]

sample

https://en.wikipedia.org/wiki/Electron_diffraction




screen

[V

electron beam

D mOmyemme
reciprocal
lattice

https://en.wikipedia.org/wiki/Electron_diffraction




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Schroedinger’s Cat: Copenhagen interpretation
	2-slit experiment; single electrons form interference statistically (Tonamura)
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Tilted Ewald Sphere�
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Structure Factor
	Forbidden Spots
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Si  [111]   Off axis
	Slide Number 34
	Slide Number 35
	Ni3Al  [110]     S. Court 
	Pyrite  [001]   K-C Hsieh
	FeS2  [110]     K-C Hsieh
	Slide Number 39
	NbSe3
	Laves phase
	Slide Number 42
	Slide Number 43
	GaAs     K. Christenson
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50

