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Zakladni (elementdrni) bunka (krystalu krychlové soustavy)

actual
arrangement of
atoms in

a crystal

——— -

crystal
lattice

unit
cell

Prostorova mrizka — vychazi z urcitého bodu, jeho pocatku a postupuje ve trech
smeérech po krocich o velikostech a, b, c., - Tim se vytyci urcité body zvané uzlové body,
— prostorova mrizka je souborem uzlovych bodu v prostoru ( v ramci krystalu)
Elementarni burika - nejmensi ¢ast prostorové mrizky, kterd se periodicky opakuje (uzly
pri 1 kroku).

Mrizkové parametry a, b, c — délky hran elementarni bunky v smére souradnych os.
Podle velikosti uhll a, B, y mezi nimi a vzajemném poméru délky mrizkovych parametrd
rozdélujeme krystalické latky do 7 krystalografickych soustav.



koordinacni Cislo

pocet nejblizsich sousedl

koeficient zaplnéni

celkovy objem atomi v burice

celkovy objem buriky
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Li Metal Elements from the Periodic Table
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Kubicka (krychlova) mtizka
(i) For simple cubic structure (SC),

Coordination number =6

(ii) For Face-centred cubic structure (FCC)
Coordination number =12

(iii) For Body-centred cubic structure (BCC)
Coordination number = 8

Simple Body-centered Face-centered Base-centered

adapted from (c) 2007 Thompson Higher Education
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Contnbution by atem at the corner of aunit cell = g
Hence, number of atoms in simple cubic unit cell

1 .
=5 {comer atormns } xé atom per unit cell = 1

Contnbubion by an atom within the body of aumtcell = 1

Hence, Number of atoms 1n body — centred cubic unit cell

H xé+ 1 {bodjr—centred atom] % 1atom [/ unit all

1+1 = 2

1

Contribution by an atotn on theface of aunit cell = 5

Hence, number of atoms in face — centred cubil unit cell

2] xé+ & {fau:e centred atoms} x%{atom per unit cell]

1+3=4



Perovskit

Perovskile A-type Perovskite B-type

1*1 Ba (zelena)
1/8 *8  Ti (Cervend)
1/4*12 O (modrd)

1/8 * 8 Ba (zelena)
1*1 Ti (Cervena)
1/2*6 O (modra)

BaTiO;



Two Dimensional
Representation of a Simple

Cubic Unit Cell

Atomic Radius of an Atom
in a Cubic System

a=2b

a

It is defined as half the distance between nearest neighbouring atom in a
crystal. It is expressed in terms of length of the edge (a) of unit cell of the
crystal.

P 1
(i) Simple cubic structure (sc) : Radius of atom ¥ :E as atoms touch
each other along the edges.
(ii) Face centred cubic structure (fcc) : Radius of atom  °# =% asthe
atoms touch each other along the face diagonal of the cube. 22
%
(iii) Body centred cubic structure (bcc) : Radius of atom F :T as

the atoms touch each other along the cross diagonal of the cube.



Millerovy indexy rovin :

indexy definujici rovinu atomu v
krystalu podle jejich prusecikl s
krystalografickymi osami.

Najdou se prlseciky roviny s tremi
zakladnimi krystalografickymi osami
a oznaci se jako délky hran
elementarni bunky. Pak se reciproké
hodnoty téchto velicin vydéli jejich
nejveétsim spolecnym délitelem tak,
aby se dostaly tfi nejmensi mozna
Cisla. To jsou Millerovy indexy. Znaci
se h, k, 1 a jimi definovana rovina (h
k).
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