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(1)

(crystal)

It is solid. The arrangement of atoms in the crystal is
periodic.

(Lattice)

An infinite array of points in space, in which each
point has identical surroundings to all others.

(Crystal Structure)

It can be described by associating each lattice point
with a group of atoms called the MOTIF (BASIS)

The smallest component of the
crystal, which when stacked together with pure
translational repetition reproduces the whole crystal

a, b and ¢ are the unit cell edge lengths.

o, P and y are the angles (o between b and ¢, B
between ¢ and a , y between a and b c .)
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The 14 possible BRAVAIS LATTICES
{note that spheres in this picture represent lattice points, not atoms!}

CUBIC

a=b=c

o=p=vy=90°

TETRAGONAL
a=b=zc
o= p=y=90°

ORTHORHOMBIC

azb=zc

o=p=y=90°

HEXAGONAL

a=bzc

o=p=9"

y=120°

MONOCLINIC -
bzc P 4 Tylg)es of Unit Cell

o o c — Primitive

«=y=50 I = Body-Centred

p+120° EF = Face Centred

C=SideCentred

TRICLINIC +

azbzc P 7 Crystal Classes

o Bey=90° — 14 Bravais Lattices




Crystal
system

Cubi

Tetragonal

Orthorhomb
ic

Hexagona

Trigonal

Monoclinic

Triclinic

Unit cell shape

ab—c o=p=y=90

a=b7#c o=f=y=90

az=b7*c a=p=y=90

A=b7*c o=y=90

=120

A=b#*c oa=y=90
p=120

abc o=p=y*90

a*=b7*c a=p=90
Y790

a‘b*c
a#=BFy#90

7 crystal Classes

Essential symmetry

Four threefold axes

One fourfold axis

Three twofold axes or
mirror plane

One threefold axis

One threefold axis

One threefold axis

One twofold axis or mirror

plane

none

Space
lattices

PR

P I

PIFAQ
or C)

P C
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Smart CCD Overview SMART APEX-CCD3#R 28

Goniometsr  Incident Beam Graphile Crystal Radiation Salety
Head Collimator Monochromator Enclosure

X-Ray Shutter and

Cooling Unit
, Atenuator Assembly

{behind enclosurs)

Cco

Y-Ray Tube
Delector System

PLATFORM...___

Manual Control

Module
odule... - To nelwork
SMART APEX
X-Ray Generalor —*|.| | ‘
m— | R
LT device control unit Y N Enclosure control panel
{on systems equipped —— ﬂ I H H ﬂ \
wilh an LT device) pom 8 \

T . “ General Goniameler

H U .. Control System (GGCS)
L — |l ™ Camera Electronics

Unit (CEV)
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43¢ SMART: Bruker Molecular Analysis Research Tool ¥5.611 Copyr. 1997-00 BrukerAXS
File Edit Crystal Acquire Analyze Goniom Detector Level User Help

ZHZHMING

Powder
04/27/01 15:59:58
Created

Time (s) 60.450
Distance 5.100

50
Counts 25, 861 083
Size 512

10.0

Project HINERAL4
DataDev &
DataDir 2001005\
workbev

workDir 2001005\

Distance 5.100 ° R .

FloodFld  LINEAR 10 20 30° 40° 50 60 70°

Spatial LINEAR
20 ——

Dark Dark05
Siz,Gain 512 1
BI2-22 LZERATHACHHARERIE (B4
s AV A TR, TSt LTy ChkD B, B ANERAB T4
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Measurement wih Mc CCD System
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10 15 20 25
34-0427 * LaB6 Lanthanum Boride (WL: 0.7107A0
CADIFFRAC\DATAZ\ab8_ne2.raw LAB & from CCD frames & MO(CT: 182s, S5:0.100dg, WL: 1.5406A0)
CADIFFRAC\DATA2\lab6_ne2.raw LAB & from CCD frames & MO (R - B)(CT: 182s, $5:0.100dg, WL 1.5406A0)
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1. FiERm P FERNS RYMERIMER CGEtEa i)

5] 88 ) BB VAR A B gl & (JCPDS)  KepepdfwinK AFHE TR R

2. MEFEMTEMHPESEE 3. MERENSEBER

4. MEGRER. HEX/NM. BFE

5. FIFMAEIEHTEHMENT 6. HATHLIT IR, REST

-4 PCPDFWIN

POFMumber Search Print Wiew Data Conwverzsion  Window Clear Help

{4 PDF # 050565, Wavelength = 1.5405 (&) _[Of x
05-0565 [Deleted) Si -
CAS Number  7440-21-3 | Silican _
Molecular Weight 28,09 Ref: Swanzon, Fuyat, Matl, Bur. Stand. [L1.5.], Cire. 539,11, 6 [1953] o
Yolume[CD] 16011 u
Dx 2330 Drm; v
5.G.: Fd3m [227] =&
Cell Parameters: v % o
3 5430 b c TE o
t B ¥ = -
SS/FOM. F11=63(0135.13) | @ | ‘ | | |
[Alcor 4.7 T T T T T
Fad Cukal 0 25 a0 75 100 125 xe
Lambda: 1.5405 ) ) )
Filter Mi ) intf kol 1| dla) intf kol [ dia) intf h ko
d'?l:" 21380 ml 1 1 1 |1.2460 13 3 21 |.91780 1 5 31
Mineral M ame: 1.9200 B0 2 2 0 |1.1083 17 4 2 2 | 85360 5 B 20
Silicon, sen [MR] 1.6380 3B 311 |1.0450 3 &1 1 |.82310 5 B 33
1.3670 g8 4 0 0 ].95330 5 440
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i SMART: Bruker Molecular Analysiz Research Tool ¥5.611 Copyr. 1997-00 BrukerAXS
File Edit Crpstal Acquire Analyze Goniom  Detector Lewvel User Help

Quick v1id Data set

y1id1.034

03717703 21:45:01
Created 04/30/02
Omega -68.000
width -1.000
Counts 9,587,931
Time (s) 4_986

piztnce 5076 . WS
| rojges wewrojects sEMIICEE | Tyt

D:
DataDir ...02%yl1idY
workDev D:

kDir ...02\ylid\ AR S 7
Eor Dir Sgggi)é 15) *a-*;l'ﬁ;l'#-‘ %—4@/6,\&\

C 18.39(

1 90.0( () A~
st g0.00¢ tEX) A My

v 991.(

Distance 5.070
FloodFld MNewFlood
Spat‘i al LINEAR
Dark Dark10
Siz,Gain 512 1
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*1.raw,*2.raw... W
:SADABze oty = (SAWINT)
i *m._Is
XPREP TI name.prp
—=1 name.ins name.hkl name.pcf
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XS

name.res
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http://xraylab.crystalstars.org/teaching/xray/tu1.wrl
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