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Diffraction Ordered structure
1 Diffraction unit cell
beam (X-ray electron) (diffracted)
Bragg law F
ocFj2
F structure factor  unit cell
| Fl _ Amplitude Uint Cell
Amplitude 1
Diffraction structure factor; F unit cell
diffraction beam
Unit cell 1,2,3,...N coordinate
2. Ivn 1 atomic scattering factor , structure factor
P _ oy gZJU(A“,+Avj+/H|‘) v an\(hu2+kv2+h*>2) yo¢2ni(hu}+kv3+lwd)
2ni(hu, + kv, +1lw,)
F=+fs
f  atomic scattering factor
1= Amplitude
Amplitude 1
F unit cell
face-centered cell fcc, fct  face-centered orthorhombic

hkl

Face-centered cell (fcc, fct, etc.)

coordinate 000, V2 V2 v2 , v2 ov2

A2 (o) + jezftithia+kz+0) + N 2?2>( 2+0+2) + J  23t(CHK2 +/2)

F=

0/4x.

flaselit+ epi+ ]
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unit cell

()

+ y o¢2m (hun+kv,+lwn)

VvV, 1 2v2
2
F
2)
(3)
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24 6"

e —6 —6 = #
hk| (unmixed) (h+K) 1 (h+) (k+)
©)
F=fQ+1+1+1)
F= 4f
2= 16f2 : h k | “unmixed"
h kI (mixed)
e Bh+) + OroH) +  exik+) 1
©)
F= f(@1) =0
= 0

Face-centered cell

F = Af 2 h,k| "unmixed”
F = 0 : h,k,| “mixed”
loc [F2 hk,l
(intensity) diffraction “absent” reflection

Body-centered cell (bcc. bct.etc)

F= 2f : (h+k+)
F= 0 L (ko)
bcc bet absent reflection  (h+k+)
Reflection  (h+k+) I (@) 1(b)
I (@) (diffracted ray) (amplitude) (out
of phase) ' I (b) (in phase)
2. Diffraction disordered solid solution Au-Cu system
@

14‘ = an 2ﬂ(hIHﬁ’rH-IW)

Disordered solid solution atomic scattering factor; f
=fu disordered phase Au-Cu fcc 3
F s fav [ 14 em,u;;‘ 4 eR-vmxj 4 em{s-;;

3ie h, k, | ThuaaiausavFeesAIauNs (unmixed)

F = 4fa’. (5)



far= ( Au) fAI+ ( Cu) fc
= Vafai+Vafa ; AuCu 13
®) (5 ( hk,I“ Ixed")
F = fA+3f
h Kk | (mixed) (4
F =0
Disordered solid solution  Au-Cu ( AuCu 13
F = fAI+3fQ ; h,k,I“unmixed"
F =0 ; Kj "mixed”

Absent diffraction h, k |

—, -
Plane A T 7= T
' - N ' [ ] -
) v N
Plane B » i~ - o~ 7
Plane A 3= smx
@
3y
Plane A O=5= =50
-0

Plane A G

0)

| (a) reflection
(h) reflection (200)

Plane B [ & —0O—==tin

(100)  bhc.

= Rays tj2

out of phase

5 P Rays A/2

oui of phase

Rays phase
but displaced
by 1A

Rays phase
but displaced
by 1A

21

fcc
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3. Diffraction AuC”3order structure
Unit cells AuCu3 Au  coordinate 000, C
VMo MM oMV
@
F= fAule*<-M Je 1 + e ™ + el
Kl (unmixed)
F=  (fAi+3 ; Kl “unmixed” ©)
hk,l (mixed)
- = I > ; hk,l “ mixed" (10
hk| "unmixed “ F AuCu3 F disordered solid
solution diffraction fundamental diffraction hkl "mixed" F
disordered solid solution 0 absent diffraction F AuCu3 0
fAI fQ diffract intensity fundamental diffraction weak
diffraction super lattice diffraction disordered solid solution n
weak diffraction super lattice diffraction (100) ordered structure
body centered cell (diffracted ray) (out of
phase) amplitude weak reflection
~No—au o L Rays A/2
| Fang R OSS——tee” gut f phese

|
| | A\ (N0t e same
A ee—— Y

T —Ne— |

! Plane 8 l S b — \
o= \ l A z:—\;,-'\ﬁ'/’
i A T 31 e
Il weak reflection 100 ordered

(diffracted ray)
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4. Diffraction AliCu | ordered structure
unit cell AuCu | Au 000
Cu 40/4 0/4V4
@
E = %AJ[ 62*4(0 N e2“l(h/2+k/2+o]1 A e2|<o+k12+vz) ]
F= fAl+ e « f redft) + e
Kl (unmixed)
F= 2fA1+ 2fQ ; h,k,l “ unmixed”
h,k,I (mixed) 2
) hk (unmixed)
2L-2L ; h,k “unmixed”
2 hk (mixed)
F = 0 ; h,k “ mixed “
1) 13
AuCu | ordered structure weak diffraction super lattice diffraction
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ANOVA

200 °c 10

Treatment Means

No of Observ
SSw
Grand Mean
Treatment Effect
SSB
df(within)
MSW
MSB
F

Fait 495 %conf

ANOVA 750Au-200Cu-050Ag
284.95 294.8 309.8 317.4
301.95 300.1 313.35 291.45
305.7 290.65 289.15 292.9
293.45 284.05 293.55 287.8
298.1 286.85 311.65 306.75
305.5 305.35 319 299
290.6 295.75 316.3 304.2
300.95 298.3 312.55 295.55
3015 292.2 311.6 309.6
306.3 287.5 306.55 300.1
302.75 286.15 314.95 296.35
305 281.1 319.8 296.7
2938 296.1 293.95
295.734 304.081
25 26
3985.139
299.989
-4.255 4.092
887.933
81.329
887.933
10.918

4.038



200 C 30

Treatment Means

No of Observ
SSW
Grand Mean
Treatment Effect
SSB
df(within)
MSW

MSB

Font ; 95 %conf

95

ANOVA

305.4 303.8 317.85 307.7
300.8 306.8 317.45 312.55
303.75 310.55 312.6 315.4
301.2 305.2 317.4 308.5
302.55 309.05 311.85 320.4
292.85 312 309.9 320.35
308.45 313.65 314.15 318.25
306.15 312.1 305.7 308.45
302.85 320.4
305.894 313.431
16 18
908.215
309.884
-3.990 3.547
481.159
28.382
481.159
16.953
4.149
I F
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jSarple ident. 2880+# II-Apr-2000 10:11

[z1
188

64
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16 - M ' i

8 T T T T N | Pt e R | 1 T

18 20 30 48 58 "Tea /0 [°20] &0
|

Il 750AU - 200CU - 050Ag 270 °C

180 AuCu |

|Sample ident.: 288Cu-77 11-Apr-26008 18:11
(2]
198 -

64

36

16~

E98
351357 | 1 1 1

\% 750AU - 200Cu - 050Ag 270 °C

180 AuCu3
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Isarpe ident.: 2000477 -fip-?B88 1012
[x]
i88
64
36 A
16
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a
E-98 [ I | el W | 1 | B T I ]
so-0711 | I I 1T 1 et O [ I B O NI Y/ [
v 750AU - 200< - 050Ag 270 °C
180 AuCu Il
100
80
2>
@
o
= 60 -
(]
>
©
© 40 A . 200
001 A
o 110
: i 311
20 L 202
» ;201 112 220 ,
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050Ag

Vil

Vil

800 °c 10

a7

750Au-200Cu-

i

1l

750Au-200Cu-050A¢g

800 °c

10
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