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Pre ces sion elec tron dif frac tion (PED) is a new promissing
tech nique for elec tron dif frac tion pat terns col lec tion very
close to kinematical con di tion (like in X-ray dif frac tion) al -
low ing this way to solve ab-in itio crys tal struc tures of
nanocrystals.  PED  in ten si ties help to solve nanocrystal
struc tures (in or ganic met als, ce ram ics, min er als up to poly -
mers, or ganic struc tures, pharmaceuticals and even pro -
teins), even in cases where X-ray  synchtrotron data may
fail to solve the struc ture.

On the other hand, an other ex cit ing de vel op ment in
elec tron crys tal log ra phy is the 3dimensional dif frac tion to -
mog ra phy tech nique which con sists in an au to matic col lec -
tion of  a se ries of ran domly ori ented dif frac tion pat terns in
pre ces sion mode of the same crys tal through the whole

TEM an gu lar range, usu ally from -45° to +45°, at 1° an gu -
lar in ter vals. The re sult ing 3D elec tron dif frac tion set of re -
flec tions can be vi su al ized as clear 3D pic ture of the
re cip ro cal cell of the crys tal; ex cit ing ap pli ca tions like di -
rect cell de ter mi na tion, crys tal de fect such as twinning or
streak ing or in dus trial ap pli ca tions like polymorph screen -
ing are pos si ble now.

A new ex cit ing ap pli ca tion has also been de vel oped for
an EBSD-TEM  like phase and ori en ta tion maps for
nanocrystals. PED pre ces sion in ter face may per form a
scan ning with a small step (1-35 nm, de pend ing on TEM

source) through a sam ple area (ex am ple 5x5 mm2), re sult -
ing in a col lec tion of a large num ber of dif frac tion pat terns
which are com pared one by one by cross-cor re la tion tech -
niques with a se ries of gen er ated dif frac tion pat terns (tem -
plates) of all pos si ble ori en ta tions of known phases
ex ist ing on the scanned area.The re sult ing  high qual ity, 
high res o lu tion (1-2 nm) ori en ta tion and phase maps ob -
tained in TEM are much su pe rior to equiv a lent EBSD-
 SEM ori en ta tion maps. More over, there is no need for spe -
cific sur face spec i men prep a ra tion (like in EBSD- SEM),
be cause with this tech nique all dif fract ing crys tals have
enough sig nal to pro duce high res o lu tion ori en ta tion maps.
Such ori en ta tion and phase maps may be pro duced in few
min utes in any ma te ri als, mak ing the tech nique highly at -
trac tive for high through put EBSD-TEM struc ture anal y -
sis.
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Abs tract

Elec tron dif frac tion is the only avail able dif frac tion
method ap pli ca ble to in ves ti ga tion of sin gle crys tals of
sub- mi crom e ter size. Strong dy nam i cal scat ter ing ef fects
oc cur ring dur ing the in ter ac tion of elec trons with crys tals
re sult in a sit u a tion, where stan dard elec tron dif frac tion can 
be used to in fer geo met ric in for ma tion about the crys tal,
but not for quan ti ta tive struc ture anal y sis. The sit u a tion is
chang ing with the ad vent of a new method called Pre ces -
sion elec tron dif frac tion, which partly sup presses the dy -
nam i cal ef fects, and al lows for so lu tion of crys tal
struc tures from elec tron dif frac tion data. The newly es tab -
lished lab o ra tory for elec tron dif frac tion at the In sti tute of
Phys ics AS CR aims at in tro duc ing and de vel op ing the

method of pre ces sion elec tron dif frac tion so that it
be comes a stan dard crys tal lo graphic tool that can com ple -
ment and com pete with es tab lished dif frac tion meth ods.

Abs trakt

Elektronová difrakce je jedinou dostupnou difrakèní
metodou pro zkoumání krystalových struktur jednotlivých
krystalù submikrometrových rozmìrù. Silné dynamické
efekty vznikající pøi difrakci elektronù na krystalech
zpùsobují, že standardní elektronovou difrakci lze využít
pouze pro získání geometrické informace o krystalu, a
nikoli pro kvantitativní strukturní analýzu. Tuto situaci
mìní nová metoda precesní elektronové difrakce, která
potlaèuje dynamické difrakèní jevy, a umožòuje øešit
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