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Analysis of Diffraction Pattern
and Kikuchi Pattern
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L: Camera Length

LA: Camera constant
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d-ratio for Cubic crystal

d, 100 | 110 | 111 | 200 | 211 | 220 | 311
100 1

110 |1.414| 1

111 | 1.732| 1.225 1

200 2 |1.414)|1.155 1

211 | 2.45 | 1.732|1.414 | 1.225 1

220 | 2.828| 2 1.633|1.414 | 1.155 1

311 | 3.32 | 2.345|1.915|1.658| 1.354 | 1.173| 1
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Example: JEOL 2000FXII, 200 KV, A= 0.0251 A, L= 80 cm

oa =0.64cm  /0(a,b)=110" LA=2.008 cm A

- 0 L .
ob=0.6lcm  £0(a,c)=34" npri R i et
oc =0.74cm 2O (b,c) =54"
% & (002) OC (002)
95, | =1.15, <J =1.21
od - (111) od - (111) ob

—a: {111}, b: {111}, c:{200}
a—(1-1-1), b —(111), ¢ —>(200)  checkr] 5 5 A 5 H B 7R

- - ) .
Al oaxob =|[011],a = OL24 w3 =5.34 A —Si




Dark Field and Weak Beam

S3g Bright Field

4 o g is strongly excited, but
129 3¢ 39 is weakly scattered

-g 0 (Pg

Central Dark Field

g -g Is strongly excited, but

g, 2g and 3g are weakly
scattered
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weak beam

39 3gis strongly excited_, butg IS
weakly excited. Imaging with
weak beam g.
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(g, 3g) weak beam
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Kikuchi Pattern

Deviation parameter s & Kikuchi pattern
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Kikuchi Pattern ( Z§1b[E] )
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Kikuchi pattern at low camera length

g W
. %
-
e 3 ’ o
k-5

# 5

(A)

(A)

. 45° .

:l;r\/ﬂn - \ //

— pole 020
//\\ / ool
pole
220

+117 220
[112]



(B) - 45°

:tlli\// +111 \
101127 020 \ il
pole — 020 s
//\\ / 1001]
L = pole
+202 220
90° 220
to 020 -
ol 200
[T12] 2
pole =111
i \
#22 SEK
/ 1011}
ole
90° ’

18



Back Scattering Electron Diffraction
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Crystallographic Map
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Kinematic Contrast

- mass/ thickness contrast
- Bragg (orientation) contrast

Bright Field Dark Field
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Again, with our small-angle approximation, the dis-
tance between the excess and deficient Kikuchi lines,
R (the distance g measured on the DP), is equivalent to
20gL. So, using Bragg’s law, we have

R )

z=293 = (19.4)
Hence the expression for s is
X X A
Xh X, 5
§=—=—=—=A\g (19.6)
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Bloch Waves

Bloch wave 1 Bloch \,Va‘Ve 2
[ |

S>0 Bloch wave | dominates

S< 0 Bloch wave 2 dominates
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Regular Two Beam Weak Beam
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Dark Field and Weak Beam

S3g Bright Field

4 o g is strongly excited, but
129 3¢ 39 is weakly scattered

-g 0 (Pg

Central Dark Field

g -g Is strongly excited, but

g, 2g and 3g are weakly
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weak beam

39 3gis strongly excited_, butg IS
weakly excited. Imaging with
weak beam g.
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ark field and Weak beam

Weak beam
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(trace Analysis)




