Scattering

Lecture 2
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Atomic form factor
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Structure factor for a monoatomic bcc
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Structure factor for CsCl
%ﬂ'w{)-ee Culnic + | G5 Eoz 9, 0]

A LYl

Shrg = {Ze"wr(h"{* i+ e ](J =

_ {66 . 7(66 0/.17((h+K-\-€)

- %s N Le (-



. Y Y 21 X2 Tz &7
Structure factor for a monoatomic fcc b | ( '
(0,00), (%, %,0)

dow‘wyle cloic wuth § atoms  bowsis (%lon 'Q) , (9%, '/z)

v ke = 126-“’““4*“3{%20 .ﬁ

F (Face) . RVELTA
_At(h+ ) _TT (ht@) >
_ SnKe = J( (14 € RN ,+—e—-\/—\«
G=hbns Kby + s +1 + 1 +
afoms basis

@q':%\“l-{-‘d{%-l-&{% Tor FCC Dhike #£ 0 o'\q{j ,Q,'_‘: 2ll hKe arf od
all hKé are even



FGS  Suke #+0 aXce}zl: 4':' hK € are all odd or dll evar

Previous class

Determive the lattice parameter for NaCl (100) X
(110) X
(111) v~
'°°f 200 (2.00) v’
sor- (200) X
80— 29 aCl CuKa
~ W 2=1.54059 A
2d50\Q = nA
4= Ak

2500




Systematic absences of scattering
" Soleckion Rules” : which FeaKs must be absent )6(- a given Laltice
(other peaks can wanish due to te. dekouls ﬂ Ohe basis)

Crystal structure Condition for peak to occur
Simple cubic All h, k, | allowed

bcc h + k + [ must be even

fcc h, k, |l must be all odd or all even
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Methods of Scattering experiments

gwald construction for diffraction
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Ewald sphere
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