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|.ecture Plan

e Introduction to the reciprocal lattice
e Fourier analysis in lattices



Interplanar distances and Miller indices

System Interplanar spacing, dj,;; Unit cell volume
Cubic Vd? ., =h* + k> + Plla? a’
Tetragonal Vd ., =[(h" + kK)a*] + [Fle?] a-c
Orthorhombic Vd?,, = [h1a*] + [K21h*] + [FPlc)] abc
Monoclinic 1/d?), = [h*la*sin® B] + [k71b7] + [FPlc?sin” B] — abce sin B
[(2hlcos B)/(ac sin” B)]
Triclinic” Vd%,., =1V {[S11h°] + [S2ok”] + [S3: /] abc /(1 — cos” o — cos” B — cos” y
+ [2S2hk] + [2S53k1] + [2S341]} + 2 cos a cos B cos y)
Hexagonal 1/ d e =[413] [(h* + hk + kKDla”] + [K°167] + [Pl ™)) [v/(3)/2] [a*c] =~ 0.866 a’c
Rhombohedral 1d ) = {[(h* + k* + 7 sin” &) + 2(hk + ki + hl) a’ V(1 -3 cos’a + 2 cos” «)

(cos” a — cos a]/[a*(1 — 3 cos” a + 2¢cos” )]}

22 .2 22 .2 2,2 . 2 2 2 2
“Sii=b7c"sin" a; Sy, =a"¢” sin“B; Sy3=a"b” sin” y; S;» = abc™(cos a cos B —cos y); S»z=a"bc(cos B cos y — cos «); Sy3=ab " ¢(cos y
cos o — cos B); V=unit cell volume.
















































