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Intr oduction l

[Analysisof EquaIThicknesS:ringesJ
Y

Improvementof dynamicalelectrondiffractiontheory
and
Evaluationof structurefactorof crystals

e Two beamexcited Braggcondition

e Multi beamexcited zone-axisondition
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Experimental I

Specimen

Si MgO
Diamond-type NaCl-type
a=0.54307nm Q a=0.42112nm

prepareddy clearing a Si (001)  preparedby burning Mg in
waferalongthe {110}. air.

Observeddir ection

The crystalthickness
t canbe dervedasa
functiont = 2x of the
distancex from the
edge.

Thecrystalorientationsvereexactly adjustedoy Kikuchi lines.

Obsewved diffraction spots
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Equipment

TEM
JEM-2010FEH
JEM-2010EF

Recordingmedia
ImagingPlate | Pixel size: 25 um, Dynamicrange:14 bits

| Equippedwith an Q-typeenegy filter

Observed conditions

Specimen Si MgO
Orientation [100] [110]
Dif. spot | 000,022,040/ 000,111,002,220,113,222,004
Accel.volt. 200kV
Eneny filter Zero-losdilter (£5 eV), unfilter
Mag. > 200,000

Computer simulation

Dynamicalcalculation | Multi-slice method

Si,Mg, 0 DT
Atomic scatteringactor| Mg+ DT, Peng
0% TMI, Peng

Temperaturéactor Mg, O ZORS

DT: Doyle andTurner, Acta Cryst. A24 (1968)390

TMI: Tanji, MasaokaandIto, J. Elec. Microsc. 38 (1989)409

Peng: PengActa Cryst. A54 (1998)481

ZORS: Zuo,O’Keefe, RezandSpencePhys. Rev. Lett. 78 (1997)4777




Example of bright field imagesI

Zero-losdiltered(—5 ~ +5eV) TEM image

UnfilteredTEM image



Intensity profilesof [100] Si I
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Fitting procedure for Si I

e Correlation coefficient

r_

5 {lep(t) = lop} {l () — 1oy }

e Fitting parameters

S ool — el 3 {lea ) — I

— B: Temperaturdactor(B = 0,0.05,0.10, - - -, 1 A?)

(Temperatte factoris in Debye-Waller factor exp (—BSZ)J

— y. Absorptioncoeficient(y=0,1,---,10%)

‘ Comple potential V, is givenby V = Ve +iV, ., whereV, . = erej
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Fitting resultfor Si I
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Intensity profiles of [1IO] MgO I
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Fitting procedure for MgO I

e Scatteringfactors

Mgz+

02~

_ DoyleandTurnet

" Acta Cryst. A24 (1968)390

TM™I

_ Taniji, Masaokaandlto,

" J. Elec. Microsc. 38 (1989)409

Peng: PengActa Cryst. A54(1998)481

f(s) [A]

SO N W ~ 01 O

Scattering Anmlitude

Mg |
Neutral (DT)

0 0.5 1 15

2
Scat. Vector s=sing/A [A_]]

e Temperature factors
By = O.305A2, Bo = 0.340A° (Zuo,O’Keefe, RezandSpence)

e Fitting parameters
— . Absorptioncoeficient (y=0,1,---,10%)

(x=0,5,10,---,100%)

Scatterindactor f, is givenby f = xf;,, +(1—X) frey
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Phys. Rev. Lett. 78(1997)4777
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Fitting resultfor MgO I
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SummaryI

e Intensity profilesobtained fr om zero-lossfilter ed and
unfilter ed equal thicknessfringes are presented.

[100]Si:  000,022,and040
[110] MgO: 000,111,002,220,113,222,and004

e Comparison betweenthe experimental profilesand the
calculatedprofileswascarried out.

B y
0.45A2 4%

fion X y
MgO: DT, TMI| 65% 4%
Peng |100% 4%

e Theequalthicknesdringe intensitiescanbe obtainedfrom

K. Nishio, T. IsshikiandM. Shiojiri,
J. Electron Microscopy 49 (2000)in print.

or by makingcontactto

kni shio@lj.kit.ac.jp



