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Today’s Lectures

Lecture 1: Recap and continuation.

Crystal structures, Lattice vectors, crystal basis etc.

Lecture 2: Reciprocal space

Reciprocal lattice vectors & units, Brillouin zones, Miller indices

Lecture 3: Scattering Experiments

Form & structure factors




Complex structures

Crystal Defects and non-crystalline solids

Experimental Techniques to Map Crystal Structures
(Real Space)



Single crystal versus Polycrystal

Interstitial atom
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Grain boundaries Dislocation

http://www.tf.uni-kiel.de/matwis/amat/iss/index.html



Amorphous solid

T
S

oingle crystal Polycrystal Amorphous solid
Perodic across the Pertodic across Not pertodic.
whole volume. each grain.

http://www.doitpoms.ac.uk/tlplib/atomic-scale-structure/intro.php



Single crystal versus powder

TTTMetalPowder.com

Silver powder

Copper Powder

Aluminium Powder WC Powder

Tin Powder Zirconium Powder

Magnesium Powder Cobalt Powder iron powder

http://www.doitpoms.ac.uk/tlplib/atomic-scale-structure/intro.php



Quasi-crystals

High-resolution transmission electron
microscopy (HRTEM) image showing that the
real space structure consists of a
homogeneous, quasiperiodic and ten-fold
symmetric pattern.

SciRep. 2015;5: 9111




Complex structures

Crystal Defects and non-crystalline solids

Experimental Techniques to Map Crystal Structures
(Real Space)




Scanning tunneling microscope (STM)

Control voltages for piezotube
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High-Resolution Transmission

Electron Microscope (HRTEM)

Power cable

Filament

Electron
beam

Airlock
Specimen
Projection lens

Imaging plate

http://www.hk-

Electron source

Electromagnetic
lens system

Sample holder

Imaging

system

phy.org/atomic_world/tem/tem02_e.html

http://www.dstuns.iitm.ac.in/microscopy-
instruments.php



High-Resolution Transmission

Electron Microscope (HRTEM)

HRTEM image and focal series
reconstruction of the MWCNTs with Fe;0,
nanoparticles attached.

https://www.int.kit.edu/1745.php
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TABLE OF PERIODIC PROPERTIES OF THE ELEMENTS
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SYMBOL.
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COVALENT RADIUS, A b S df! 15 1.38 e P 1.3 =
VAPORIZATION 543 92 f— - 42258 |— - — - — —
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ATOMIC VOLUME, —— it 9.20 7.38 <gf——— HEAT OF FUSION
cm/mol (8) - 9.394 . kd / mol (5)

NOTES: (1) For representative oxides (higher valence) of group. Oxide is acidic if color is red, basic if color is blue

R REnON ELECTRICAL CONDUCTIVITY and amphoteric if both colors are shown. Intensity of color indicates relative strength.
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3 (3) At300K (27°C) (6) Generally at 293K (20°C)  (8) From density at 300 K (27°C) for liquid
S copritaTe (4) At boiling point for polyerystalline material and solid elements; values for gaseous elements PO.Box 5229, Buffalo Grove, IL 60089-5229
opyright 1980
©® Copyright 1992 (5) At melting point (7) Quantum mechanical value refer to liquid state at boiling point 1-800-727-4368 FAX 1-800-676-2540
© Copyright 1993 for free atom
© Copyright 1994
© Copyright 1995 Catalog Number WLS-18806 SIDE 2

© Copyright 1996
© Copyright 1998  VWR Scientific Products

http://infohost.nmt.edu/~burleigh/MATE235.htm



