


Crystal structures from X-Ray diffraction
for an a necesary wavelength ~1- 10 cm

E = ha =h + Ket
, x-Rayenergies

-> Atomic vibrations are not considered
, they will

affect intensity & noise but do notchange the
genzalformulation .

Bagg Formulation
-- real

space approach (Crystallographers).
-> elastic string , specular eflection from parallel
planes, with spacing o Constructive

- interference
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Von Laue Formulation

-worde more powerful, physicists approach
-
No specular reflection assomed
· Crystall : infinite repetitor of atoms (lattice
printe , scattery . Signal strong when scattered

X-rays interfere constructively . X-ray scatteredfrom
el lattice printe i
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directions

-) dese=edr dandn in

(2) deso-d
in opposite

Path difference : () + (2) = 1000 - dcoso = d (n-i=)
d(n -n) = md = (i -2) = zim

x2M

I in a lattice rector (f) =zrm(gen
=>

eir) = 1 for all lattice rectors lattice vectors



=> This means M-* = G a Reciprocal lattice
rector !

-> elastic scattering :

-

(E = (F) = K k -E = 5 ok= k + %

16) = G = /+
k2 = 62 + 42+ 28

kn = 2 G
= 62 + 24 = 0

Twith = Tralug I K
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=> Component ofThe incident wr in along the
reciprocal lat. rec . G What be 16

=> The plane I E at 6 in called a BraggPlane

Bagg : zelsing = nd

Volare : Gi-change in ea
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T 8 =Y-
& k
6 ( IS sing= 6/k = G = zksime

Tive RLV, it must be a multiple of the shortest
RLV inthe same direction Go

16 . )= (e learned this in the killer indices
!I

family f plane distance) = 161 = G=
=> zoingunimondBag

Condition .k=

=> A Lave diffraction peak associated with a change in N.

V

T corresponde to a Bragg suflection from afamilyof
planes I to %

; The order n of the reflection
n = r



olddetraction
Daw a sphere interspace with radius t (incident W. V),
The origin of te at the surface .

The have condition will
be satisfied if there is another &Pointat the surface
of The sphere :

&

-o e
-ingeneral

How ? &
Thiswill

1. - Cave method :
· not be satisfied

unless we
Fix directions, change ---
ware leathe

· choose carflly

-Rotating crystal : Fix &
,

in
,
rotate crystal

The origin .

3 - Ponder diffraction -> equivalent to performing all
possible rotations .



po
Geometrical structure factor
-> Diffraction By a Morratomic Lattice + basis
-

-> In The periors derivations we assomed that
The atoms (ocanteeof are placed at the lati int

But crystal = B .

L + basis

=>
identical scatterers at basis sites (nomotori)

=>I locationof banis stomo in U
.
Cell

=> Condition of phase difference between
scattered

rays
at di ordj ate Bragg Peak (i):5

% . Citi-dj) ; The amplitude of the Two
rayer
will differ by a factor i(dindj)

-Amplitude for yetby the entire o Cell

↳ Geometrical structure factor



Intensity I/5r1
· Note Se is NotThe unique sourceof dependenceof
The intensity.

Example : BCC as a C + Basis

do = 0
,
0, 0

=> Sk = 1 + 2
if (1,)

da = (i,y)
= Enibi = (n , n2,)
-n = 1 + ein(n +nz+ms)

= 1 + () -

2, eve
ni +hz+hy

I
;=> No associated Bragg reflection if
· En

;
=odd

&mi-odd => Converto The EC into an Ecc lattice

as we would have had if wetreated
The lattice as BCC.



Ex : Monoatomic Diamond Lattice

F + BasisLe reciprocal of FCC =BC
with achin

b. = ( +() bz=( ,-) bj= (1,)

-x = 1 + e

Ein (n ,
+ nz +ng)

&
2 En; = 2xzns

twice

even

IiE ;
=odd

· U ; = 2(2n
+)Tried


