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= T{ RtAE 4> (lattice parameter, lattice constant) : 52 Ol a,b, ¢
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Simple cubic Body-centered Face-centered
cubic cubic
Simple Body-centered Simple Body-centered
tetragonal tetragonal orthorhombic orthorhombic

p

Base-centered

L
Pt

Face-centered

&

[T

orthorhombic orthorhombic Rhombohedral Hexagonal
Simple monoclinic Base-centered Triclinic
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T Crystal systems 14 Bravais Lattices

cubic
a=b=c
a—B=y=90° =

tetragonal
a=b=c [
o=f=y=900 .

orthorhombic
asb=c
o=f=y=900° b

rhombohedral
a=b=c
o=p=" =90 a
a a

hexagonal
a=b=c c
oa=p=900
w1200 a.

monoclinic
a=b=c
o==900=3

triclinic
a=b=c
=P8 00 =




o Al & 4 (symmetry elements)

System Mi nimum symmetry elements
Cubic Four 3-fold rotation axe s
Te tragonal One 4-fold rotation (or rotation - inve rsion) axis

Orthorho mbic
Rhombohe dral
He xagonal

M onoclinic
Triclinic

Th ree perpendicular 2-fold rotation (or rota tion - in version) axes
One 3-fold rotation (or rotation - inve rsion) axi s

One 6-fold rotation (or rotation - inve rsion) axi s

One 2-fold rotation (or rotation - inve rsion) axi s

None




Simple or Primitive
-P - 000
- multiplicity = | [8 x (1/8) =1]

(Atoms/Unit Cell or Lattice point per cell)




Base Centering

— C - Lattice Points at 000 and 0'2'%
- Lattice Points at 000 and 204
-Lattice Points at 000 and 2'20

* multiplicity =2 [8 x (1/8) +2 x (1/2) =2]




Body Centering
- 1-000 and '/2'%"
* multiplicity = 2

8 x (1/8) +1 =2]
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|
s
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K

V




Face Centering

— F - 000, '2'40, /202 and

02>

e multiplicity =4 [8 x (1/8) + 6 x (1/2) =4]




Rhombohedral Centering

— R -000,2/31/31/3,and

1/32/32/3

— multiplicity =3 [8x (1/8) + 1 + | =3]

—Trigonal
_‘Eﬂi""/
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Characteristics of Cubic Lattices

Simple Body-Centered Face-Centered

Unit Cell Volume v

Laffice Points Per Cell Multiplicity
Nearest Neighbor Distance d (2r)

Number of Nearest Neighbors CN

a=d @27+ (V2a2p= & (a2 + (a12)=
al + (V2a)2= (2d)?



Determine the density of lead given that it has a face centered cubic structure
and an atomic radius of 175 pm.

D=m/\V

D = g/cm?

m > 4 atoms (face centered)
MW = 207.20g Pb/Imol Pb
Avogadro’s number = ImolPb/(6.02 x10%3Pb atoms)
V =a3 (cubic)
r =~2a/4 (face centered)



Determine the density of lead given that it has a face centered cubic structure
and an atomic radius of 175 pm.

D=m/V
m = 4 Pb-atems x 207.20 g Pb/1 molPb x 1 melPb /(6.02 x 102 Pb-atoms)

m=1.38x10°"gPb

r=+2all

a=4x175pm x 10" cm/pm /+/2 =4.95x 10° cm
D =(1.38x 107" g)/(4.95 x 10° cm)’ = 11.4 g/cm”

This is in excellent agreement with the listed density of lead, 11.35 g/cm”.



7 V = a°c

Arer V= abc

SHA v = 43\V1 — 3cosla + 2cosa

B \/gazc

2

OH'-

Je V = (.866a°c

ctAab V= abesin

AP V = abcV1 — costa — cos? B — cos?y + 2cosa cosfB cosy
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Sr(2),F* ©)

Sr(1)Al>T) @

Fig. 1. Crystallographic structure of Sr3AlO4F oxyfluoride host lattice [8].

As reported previously, Fig. 1 shows the anion-ordered Sr,AlO,F oxyfluoride structure,
which is a tetragonal phase with space group 14/mcm; it is arranged by stacking
alternating Sr(2),F** and Sr(1)AlO,%~ layers along the c axis [8]. There are 10-fold-
coordinated Sr(1), 8-foldcoordinated Sr(2), and 4-fold-coordinated Al3* cation sites in

the host structure,
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