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Reciprocal Lattice
Read

Hammond - Chapter 6, A5

Krawitz - Chapter 2.8, 2.9, 2.10

Sherwood & Cooper - Chapter 8.7 (page 269 ~ 274; < 6 pages)

Cullity - Chapter 2-4, A1-1, A1-2, A1-3

Ott – Chapter 13.3

Used to understand 

Geometry of X-ray and electron diffraction

Behavior of electrons in crystals

Basic concept & application of reciprocal lattice to the analysis of 
XRD pattern  P. P. Ewald
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[uvw] & (hkl)

(1) a lattice line through the origin and point uvw

(2) the infinite set of lattice lines which are 

parallel to it and have the same lattice parameter

[uvw] 

(hkl) the infinite set of parallel planes which are apart 

from each other by the same distance
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Reciprocal Lattice

Reciprocal 
lattice point

Hammond Chap 6
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5 plane lattices and their reciprocal lattices

(1) (3)

(2)

(4) (5)

(100)

(010)

(100)

(010)

Hammond Chap 6
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Real vs. reciprocal lattice
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Reciprocal Lattice
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a, b, c  vs.  a*, b*, c*
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Reciprocal lattice

b1, b2, b3; reciprocal lattice

Krawitz page 64

a1 • b1 = a1 X b1 X cos (angle)
= a1 X 1/d001 X d001/a1 = 1
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Reciprocal Lattice of a monoclinic P

a b c≠ ≠ 90oα γ β= = ≠

Fig 6.4

Hammond Chapter 6
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Reciprocal Lattice of a monoclinic P

Reciprocal lattice unit cell of a 
monoclinic P crystal

Hammond Chapter 6
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Reciprocal Lattice

 Direction symbols [uvw] are the components of a vector ruvw

in direct space (direct lattice vector)

ruvw = u a + v b + w c

 Laue indices are simply the components of a reciprocal lattice 

vector

d*hkl = h a* + k b* + l c*

Laue indices, see page 141 of Hammond 
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Cubic I direct lattice - Cubic F reciprocal lattice

d200 = a/2   1/d200 = 2/a 

d110 = √2a/2   1/d110 = 2/√2a = √2/a 

Reciprocal lattice of a cubic - I

d220 = √2a/4   1/d220 = 4/√2a = 2√2/a 

Cubic F direct lattice - Cubic I reciprocal lattice
Hammond Chapter 6
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Real vs reciprocal in Cubic

Real  space Reciprocal space

Cubic F
(rhombohedral 60°)

Cubic I
(rhombohedral 109.47°)

Cubic P
(rhombohedral 90°)

Cubic P
(rhombohedral 90°)

Cubic I
(rhombehodral 109.47°)

Cubic F
(rhombohedral 60°)

Reciprocal
lattice

Real
lattice

Fourier
transform

See Hammond Fig. 3.2
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Reciprocal lattice

Real space Reciprocal space

Points  atomic 
positions

Points  (hkl), reflections
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Reciprocal lattice

 dhkl is the vector drawn from the origin of 

the unit cell to intersect the first 

crystallographic plane in the family (hkl) at a 

90° angle

 The reciprocal vector is d*hkl= 1/dhkl

 In the reciprocal lattice, each point 

represents a vector which, in turn, 

represents a set of Bragg planes

 Each reciprocal vector can be resolved into 

the components: 

d*hkl= ha* + kb* + lc*

a*

b*
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Reciprocal lattice vector r*hkl is normal to real lattice plane (hkl)

 A     r*hkl &  C      r*hkl  r*hkl (hkl)

Krawits page 65
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Reciprocal lattice and interplanar spacing dhkl

dhkl

For cubic, a=b=c, α=β=γ=90o, a*=b*=c*=1/a, α*=β*=γ*=90o, a*•a* = 1/a2

origin

Cubic
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Interplanar
spacing
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Interplanar
spacing

dhkl




