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A typical stress-strain curve for a ductile metal

X-ray Methods

-+ The Laue Method: scatter from single Xtal using
range of wavelengths from A, to A,

 The Rotating Crystal Method: monochromatic X-
‘rays with rotating sample i

e Powder (Debye-Sherrer) Method:
ivalent to rot. Xtal method but with rot. &
over all possible orientations

6= 2ksin(g/2)-

Note: scattering angle ¢ =26

where 0 is the Bragg angle




« XRD: Laue pattern:
— white X-rays; do not know A
— useful for orienting Xtals
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XRD: Powder Method
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XRD Selection
Rule Chart
for reflection in
cubic systems

. BCC: h +k +1=even
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A= 0.1542 nm (Cu Kg-radiation)

1400)

(331)(420)

One method of attack

with 26 values and generate a set of sin“® values.

ize the sin?0 values by generating sin?6,/sin?6,

om the “normalized” column. _
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Diffraction with Real Atoms
e amplitude of a scattered wave is given b

Ao [Z exp(iR - AIZ)}[Z .o (0) exp(iF, - AK )}
R p

e™®S,  for constructive i

ck to X-rays! Laue formulation:

difference: dcos@+dcos® =d-(k—k')=mA

Leads to Laue condition for
constructive interference
of U oo
i(k'-k)-R iG-
el( ) — eIG R 1

V Bravais lattice vectors R
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e formulation:

ensity of an electromagnetic wave | OC‘EO gikT-o
ional to the amplitude of the i
ld; for the incident rays =l Eoeik-re—iwt _|

2

incident /

e formulation:

ity of the scattered electromagnetic wave is superposi




e formulation:

Itiple scattering — from more than two atoms:

Er(r,t)‘ _ (R Fwt) idy R (R F—wt) +idi R
e~ R Fmwt) +ide K —(FF-wt) +ida K
o~ (F-F—wt) +ida-K

4
_ e—(E*-F—we) (E eid}-K)

=0

o 4 o -
S(d;,Ak)=> e
j=0

e formulation:

ral, if all the scattering are not the same, we write the
Factor as:

— — 4 —_ s e
S(d,,Ak) =" f, (Ak)er™
j=0

ic form factor (atomic scatteri
ms in the unit cell. Thi
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ue Formulation

that a, .G=2x m, for integer m,

G=2zn for integer n

e formulation — alternate form
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raction: constructive interference

Formulation vs. Bragg Condition: On

tools with an

- A property of the material;
independent of size/shape!




