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Sample

™~ Measured surface

Diffraction between x-rays and the crystalline material. It occurs
at angles that satisfy Bragg’s law.
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For bcc Unit Cell
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Se=2,when (H+K+L)=even
S =0, when (H+ K+ L)=o0dd




For fcc Unit Cell
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Se =4, when H, K, L are all in odd or all in even

Sg =0, when H, K, L are mixed in odd and even




For thc Unit Cell

. 1 . .= 1 _. _. = 1 _ _
=0, T, = E(a‘l +d,), T; = E(az +4d;), T, = E(a‘l +4,)
- 1 . -]
szz(al"'az"'aa)a T6:Z(3a1+3aa+a3):
-1 - 1
T7:Z(3  +a, +34,), 8=Z(a1+3a2+3a3)
o] o] o]
 n 7 127K [=(8,+8,)] 127K [=(8,+3a3)] 127K [=(85+3d,)]
S, =g 04 2 +e 2 +e 2
F
N ei27ﬂz-[i(§1+§2+§3 )] N ei27z|z-[%(3§.1 +38,+8,)] N ei27ﬂ2-[%(3§1+§2+3§3 )] N ei27ﬂ€-[%(§1+3§2+3§3 )]
i i i i
S _1+ei7r(H+K) +ei7z(K+L) +ei7r(L+H) +eE(H+K+L) +e3(3H+3K+L) +e3(3H+K+3L) _|_e3(H+3K+3L)
- =
. S (fce)
iT(H+K)  ~iz(K+l) . ~iz(L+H) Z(H+KAL) iZ(H+K)] | Aim(H+L) | ~iz(K+L)
Sc =1+e +e +e +e? [1+e +€ +e ]

+K+L) )
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For thc Unit Cell

l(H+K+L)

Se =Se(fece)-[1+(=1) ]

p

Se =0,
Se =8,
Se =0,
-

when H, K, L are mixed in odd and even number

S =4(1=x1), when H, K, L are all in odd number,

when H, K, L are all in even number, and
H+K+L=2(2n)

when H, K, L are all in even number, and
H+ K+ L +#4n

N
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HW: find the S of hcp Unit Cell
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For HCP Unit Cell
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Lwv o Structural factor

2 of cubic crystal

PR F 5

Diffraction No diffraction
SC all no
bcc| H+K+L=even | H+K+L=o0dd
: H, K, L are
fcc I_(|1’ dK’ L ﬁr.e all in mixed 1n odd
odd or all in even and even
H, K, L are all in
odd or
the all in even & left
H+K+L = 4n
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(hkl) SC bcc fcc cth
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(421) v
(332) v
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Structural factor of cubic crystal
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wjjj; ~ . How can diffractions be obtained ?
e X-Ray Diffractometer (XRD)

X-ray
source

Fig. 35(a) Diagram of a diffractometer, showing powder
sample, incident and diffracted beams.
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Figure 3.44 Photograph of a
XRD diffractometer. (Courtesy
of H&M Analytical Services.)
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‘s 2E Diffraction from single- and poly-crystalline samples

| ~~Measured surface

Figure 3.X Reinforcing interactions from powder sample.
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For single crystal, the plane, which 1s parallel to the
measured surface, gives constructive interference;
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For polycrystalline sample, the crystals with plane parallel to the
measured surface can give diffractions.

Random Density
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