Lacure 3
@pystcalllfattices

Structunal/Atomic
Raint/Space

0 Everything here continues to be static
l.e. [quantum] jitters of atoms are complete
ignored
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Strucsivral [Facer ane Aremmic [Ferm [Acier

X-Ray Scattering Amplitude is given by
2 rexp (iq-R)2;f(q) exp (iq-r)

(j = index running over atoms in the basis)

The 2" summation is called a structural factor (S;) and f.(K)
is an atomic form factor

S = j j(K) exp (i K- rl-)

If atoms are identical atomic form factors are indep. of j,
and S, reduces to a geometrical structural factor.

Use of conventional unit cells for centered Bravais Lattice is, and
should be, equivalent to use of primitive unit cells, because of Sy.
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Biavaisjifattice

o Point GI’OUp — point is fixed (reflection, rotation, inversion)
o Space Group — point group operations and translations

o 14 Bravais Lattices
o Cubic — sc, bcc, fcc
o Tetragonal — simple, centered
o Orthorombic — simple, base-centered, body-c, face-c
o Monoclinic — simple, centered

u| I r|CI|n|C POINT AND SPACE GROUPS OF BRAVAIS LATTICES AND CRYSTAL STRUCTURES
BRAVAIS LATTICI CRYSTAL STRUCTURI
ﬂ I rlgonal (BASIS OF SPHERICAL SYMMETRY) (BASIS OF ARBITRARY SYMMETRY)
Number of 7 32
Hexagonal poInt ELOUDS (*“the 7 crystal systems™) (““the 32 crystallographic point groups™)
Number of 14
the 14 Bravais lattices™)
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INONZSYMMOLGRNIE TR

O Space group which cannot be considered
as a direct product of translation and point
group operations is called
a ““‘non-symmorphic” group  e.g. hcp crystal

0 Glide plane

(translation + reflection)

0 Screw axis

(translation + rotation)
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o General Notations:

C,, (n; n-fold rot)

C,, (hmm; v means vertical mirror plane)
C.+ (= n/m; h means horizontal mirror plane)
S,, (n-fold rot+reflection, but not each)

D, (n22; n-fold rot, 2-fold rot for other axes)

o Best to look it up in books and web sites.
e.g. http://img.chem.ucl.ac.uk/sgp/mainmenu.htm
Real crystal struct. data base
e.g. http://icsd.ill.fr/icsd/index.html
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Chrssiiication eff Lafies (2a)

WS Cell Shape = Symmetry

dy
alm Equare ﬂ1 i .H.E ? i g{}ﬂ - square 4’ v’ h’ I

6,v, h,i
hexagonal a,=8, v = 120° ‘
hexagon
2,v,h,i
rectangular  a,#a, 90° -

centered
rectangular

oblique



These are gl WS edll depes i 2

WS Cell Shape  Symmetry Why not (regular) pentagon?
- 4,v,h,i
square
6,v, h,i
hexagon
g .

These can fill space (i.e. can be unit cells).

But a pentagon canpot, There is NO 5-fold"(or 10-fold) lattice/crystal.
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