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A SYSTEMATIC INTERPRETATION OF SELECTED AREA
ELECTRON DIFRACTION PATTERNS

* This manual shows a systematic interpretation of SAED patterns
that we can use as phase identification.

* The inputs required are the crystallographic data about the different
phases which could be present in the sample, and the limit of
information of our equipment.

» The output consists of a complete list of the geometrical information
of all diffraction patterns possible for the given limit of information.

» Using this approach the phase identification and indexation of the
Electron Diffraction patterns are straightforward.

* |In same cases Electron Diffraction simulations are needed.



P g A = 1 Iy - & x
0 0 HRAG L, heO 55 3

Ly

TEM-UCA_ menu

() 2005 University of Cadiz

TEM-UCA server contains two main programs:
e Eje-Z: Allow you to draw crystal structures and
make structural analysis and phase identification
* Rhodius: Building complex models
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EjeZ menu
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This is the menu for Eje-Z program
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EjeZ edit

%New phase v
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EDIT option allow you to create a new phase...
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EjeZ edit

New phase v

f Cadiz

zro2-tetragonal

... or select an existing one for modification.
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EjeZ crystal def

Phase name (no blank spaces) : |ceria
Space group: | 225 Fm-3m v

Number of atoms 1n the asumetric unat: E

[ Reset H Submit I

Motes:

set 1 (b)) = setting 1 unique axis b

set 3 (c) = setting 3 unique axis ¢

set 1 (o) = setting 1 origin other than centre
set 2 (1) = setting 2 origin at centre

set 1 (h) = setting 1 hexagonal axzes

set 2 (1) = setting 2 rombohedral axes

(c) 2005 University of Cadiz

To define a phase we need as a first step the following dat
* Name
e Space group
 Number of atoms in the asimetric unit
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EjeZ crystal data

Phase: ceria --- System: Cubic

a 54

Space group: Fm-3m --- Long name: F 4/in -3 2/m --- Origin: at -1 --- Peint group: m-3m

1 Atom: Ce | Wycoff 4a | xy.z:| 0000000 || 0.000000 | 0.000000 SOF: 1.000000 FDW: 0.005000
2 Atom: O Wycoff: [8c xy.z: | 0.25 0.25 0.25 QOF: | 1.000000 FDW: | 0.005000
Resolution: | 1.700 | Max hkl index : | 9.000 | Max uvw index : | 9.000

Ref: Journal of ..

l Reset H Submit I

After that we need to give the following information:
 The crystallographic constants needed
» For each atom in the asimetric unit. Chemical symbol, Wyc off label (if you know it), the
fractional coordinates (x,y,z), the structural ocupatio n factor (SOF=1 by default), the Debye-
Waller Factor (FDW=0.005 by default).
» Resolution: minimun d-spacing to consider
» Max (hkl) index to consider, in de form of (hhh). By def  ault: (999)
« Max [uvw] index to consider, in the form of [uuu]. By def ault: [999]
» Reference: for future records
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EjeZ input

ceria
225000 Cu F 4/m -2 2/m ; Fm-3m ; at -1 ; m-3m

5.400000
Ce 4da

o.oooono 0.000o0o o.oooono l.000000 0.005000
O ac

0.250000 0.250000 0.250000 l1.000000 0.005000
*

1.70 9.00 9.00

Journal of ...

Eje-Z shows you the the input data before to proceed
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EJEZ results

EJEZ (c¢) Umversidad de Cadiz (Spam) Grupo EQnm

Contact person : "Japo"

Version date : 20/06/2006

Mazximun nmnber of atoms m file * pat : 500 atoms
Maximun number of (hkl) m file *.hkl : 3000 (hkl)
Maximun nunber of [uvw] m file * w3000 [uvw]
Mazximun numnber of lines n tile * ang : 8000 lines

(o to the tinal result

Space group munber: 225000
No. of equivalent positions: 192

Tt cell dunensions:
5.4000 5.4000 5.4000
90. 0000 900000 90.0000

Agimetric Unit:
Ce 0.0000 0.0000 0.0000 1.0000
O 0.2500 0.2500 0.2500 1.0000

Total of atomos =2
(C'ell Unait:

Ce 0.0000 0.0000 0.0000 1.0000
Q025000250002500 10000

Eje-Z shows you the results of the calculations in
one page. Click on “Go to the final result” to go to
end.
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0. -2 1.9092 31.0455
-2.0. 1.9092 31.0455

2.2.1.9092 31.0455

-2.2.1.9092 31.0455

S SR

mrvwi= 4

5.40167.53
7.64 67.63

9.35 71.45

13.2312.70
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angp: Click on Eje-Z menu to see more
options.

35.261.91 3.1
3526 1.91 3.12
450019127
450019127
450019127

0.2.-2.1.1.-1. 0. 1. 1. 94 100
0.-2.2.1.-1.1.0.1.1. 94 100
2.2.0.2.0.0.0.0.1.94 52
2.-2.0.2.0.0.0.0.1.9452
2.21’)1’)"0001*)—1‘\"

70

70

70
4‘\0(}191""0 220.0.2.0.0.0.1.9452
54.74 270 3.12 .D.U.ll-l.(}.l 1.52 100
54.742703122.0.0.1.-1.1.0.1. 1. 52 100
60001911912 0.-2.2.-2.0.1.1.1.949
60.001.911.91 2 D -2.0.2.-2.1. 1. 1. 94 94
60001911912 -2.0.0.-2.2.1.1.1.949
"0“\331"3121. 1.-1.-1.1.-1.0.1. 1. 100 100
90.002.702.702.0.0.0.2.0.0.0.1. 5252
90001911912 2.0.2.-2.0.0.0.1.9494
90.001912700.-2.2.2.0.0.0.1.1.9452
90001913122 -2.0.1.1.-1. 1. 1. 2. 94 100
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EjeZ menu

Delete

YView
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TEM-UCA
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EjeZ delete

Phase to delete: + || Submit

Phase to delete:
batio3

la203h

laoh3

prrho3

rh

zro2
zro2-tetragonal

P Cadiz
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EjeZ confirm

confirm

[ EjeZ_menu ]

() 2005 University of Cadiz
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EjeZ menu

Delete

YView
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TEM-UCA




EjeZ view

inp
hkl

Choose aphase anf"™¥W  |of xyz tile and then Submut
ang
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EjeZ view

imput file
ceria
225000 CuF4/m -3 2/m ; Fm-3m ; at -1 ; m-3m
5.400000
Ce 4da
0.000000 0.000000 0.000000 1.000000 0.005000
0O 8¢
(0.250000 0.250000 0.250000 1.000000 0.005000
*
1.70 9.00 9.00

Journal of ...

File .txt

EjeZ_menu























































Web page contact:

http://www?2.uca.es/dept/cmat ginor/catalisis/software.htm

José A. Pérez-Omil (jose.perez-omil@uca.es)

José Juan Calvino Gamez (jose.calvino@uca.es)

Grupo de Estructura y Quimica de Nanomateriales

Facultad de Ciencias. University of Cadiz. SPAIN

http://www?2.uca.es/dept/cmat ginor/catalisis/grupo.htm




