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Last Time:
- Directions and planes
- Properties and structure
- Other crystal structures

Today:
* Introduction to x-ray diffraction
* Bragg's Law
e Non-primitive structures

Friday, April 17

Readings:
*Chapter 23
*Solid State handout

Handouts:

Reminders:
*Seminar today, 10AM, F118
Homework #8 due today




Crystallographic Planes

(110) Plane referenced to the
N / origin at point O

z (001) Plane referenced to
4 / the origin at point O

Other e\q/uivalent
Y N (110) planes

(b)

N

(111) Plane referenced to
f / the origin at point O

Other equivalent
————— (001) planes

(a)

N

Other equivalent /
(111) planes

(©)




Close-packed planes

%

(111)




Mechanical Behavior

: Tensile
Material S(t:rruycst?rle I\/Lgd;;l;s Y'ek(jN? ;rae)ngth Strength

(MPa)
Aluminum FCC 68 180 250
Gold FCC - - 120
Nickel FCC 207 59 317
Magnesium HCP 45 83 150
Fe-C (Steel) BCC 200 600 750




CsClI Structure (B2)

Cs at 0,0,0
Clat1/2,1/2, 1/2

Is this BCC?

NO!

BCC = same motif
(atom) at every lattice
point

CsClI = primitive cubic
with two atoms per
lattice point




NaCl Structure (B7)

FCC w/ more than 1
atom per lattice site

All of the octahedral
interstices occupied

AB stoichiometry
(6-fold coordination)




" Diamond Cubic
(A4)

FCC w/ one half of
tetrahedral interstices
occupied

All sites contain carbon

Common structure of
covalently bonded
structures, sp? (C, Si)




Graphite
(A9)

Hexagonal Closed Packed

Sheets of hexagonal
arrangements

Sp?




Typical powder x-ray diffraction geometry

X-ray Detector

X-ray Source

Crystal PI .
rystal Planes 20




Primitive Cells - Diffraction patterns
(100)
(110)

‘[ Primitive Cubic
one lattice constant: a
(111)

(200)

(100)
Primitive Tetragonal

two lattice constants: a,c

L

' (101) Primitive Orthorhombic

(010) (110)

(100) (011)

three lattice constants, b, ¢
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