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Diffraction patterns

Diffraction patternis the Power Spectal Density of the
crystalstructure.



Diffraction patterns

TEM, X-ray diffraction,...
Manganites,Uranium,Nicklates,Cuprates, ..
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TEM Imaging

Imagecanberecordedon:
CCD
Electron gun Linearresponse
Condenser lens
u Not very robust
Objective lens ? Shortexposuretimesonly
Sample :
, Film
Projective "/ Nonlinearresponse
lens Viewer .
/// ? Responsearies
l7 5 Magnifier Veryrobust

2 ourescent screen ? Longexposuretimespossibl
camera Imagesmustbeacquiredon Im.




FiIlm responsecorrection

Noiseis constanbvertheimage
Shotnoiseis small

Noiseamplitideis small

ﬁ
de

f (e) = Im Intensityatelectronintensitye

df _ e
e = Im sensitvity

= noiseintensity



Computing noiseintensity

1. Smoothimage
Horizontalsmoothingoy tting local polynomial
Polynomialpreventsspreadingf spots

2. Smoothedmagecontainstrue' pixel values
3. Bin pixelsaccordingo true' intensity
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Film response

Electron intensity (a.u.)
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Film response
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Parent lattice localisation

Meanshift:
Computecentroidof pixelsin window
Move window centreto computecdcentroid



Parent lattice localisation

Meanshift:
Remaing backgroundiy ltering improvesaccurag



Parent lattice localisation

Two pointsalonga de ne grid
Grid is inaccurateway from points



Parent lattice localisation

Meanshift optimizesall points



Parent lattice re nement

Model of imagingsystem:

0] 1

Xn

0 1 0 1B Y"
SX hi-1 N1:2n+1 .
% Sy § = % h2:1 h2:2n+1 § :
S 0 O hzo2n 1 hzon 1 X
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1

(X;Y) = pixelcoordinate
(X;y) = coordinateongrid
Findhy1;:::; haon usingreweightedieastsquares

n = 2Issufcient
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Super-lattice re nement

Intensityis un-normalizedrobability distribution
Spotsareroughly Gaussian

Backgrounds roughly constant
| Modelasthreecomponenmixture model

Fit mixturemodelwith EM
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Robust meancomputation



Robust meancomputation

UseEM to computethe mean



Evaluation: Uncorrelatednoise
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Evaluation: Uncorrelatednoise

0.45

Computed g/a*
o
~

o
(%)
a

—Mean

—Robust mean (uniform)
Robust mean (histogram)

— Ground truth

—— Asymptotic noise

o
o
@

0.5 1 1.5 2 2.5 3 3.5

Noise intensity / spot intensity

0.015¢

0.01¢

o

o

S

a1
T

o

o

N

&)
T

0.02¢

e

1 1 1 1

Accuracy of measurement (3s)

OO

— Uniform
Histogram

0.5 1 1.5 2 2.5 3 3.5

Noise intensity / spot intensity




Evaluation: Correlatednoise
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Resultson LagsCagsMnO 5

0.465 g/a* 0.476 \

3 = 0:02pixels



Any Questions?



