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Abstract

The equations for the calculation of the crystallographic interplanar angles for the seven crystal

systems are described using only the real crystal unit cell parameters.

1. Introduction

The interplanar angles, which are needed in crys-

tallography from time to time, have been mentioned

only in three books to the best of my knowledge.

J. D. H. Donnay and Gabrielle Donnay1)

expressed the crystallographic interplanar angles in

terms of only reciprocal lattice constants: a*, b*, c*,

α*, β*, γ* and B. D. Cullity2) in terms of real lattice

constants a, b, c, α, β, γ together with interplanar

spacing d(hkl) and unit cell volume V, and E.

Koch3) showed only how to calculate the angle

between crystal faces (h1k1l1) and (h2k2l2) using

reciprocal lattice parameters without giving any

explicit expression for each of the seven crystal sys-

tems. In order to get an interplanar angle using the

above-mentioned formula, therefore, either the

reciprocal lattice parameters or the interplanar dis-

tance d(hkl) and the unit cell volume V must be cal-

culated first at least for triclinic, monoclinic and

trigonal systems.

In this paper, the interplanar angles between crys-

tal faces (h1k1l1) and (h2k2l2) are described only with

real cell constants a, b, c, α, β, γ and so it is much

easier to calculate them.

2. Theory

If , ,  are defined as unit reciprocal lattice

vectors of arbitrary crystal cells, the vector (hkl) =

+ +  is parallel to the direction of plane

(hkl) and its absolute value is 1/d(hkl), where h, k, l

are Miller indices being integer and d(hkl) is an in-

terplanar distance. Therefore interplanar angle between

two planes (h1k1l1) and (h2k2l2) for arbitrary crystal

systems can be obtained from the scalar product of

the reciprocal lattice vectors (h1k1l1) and (h2k2l2):

• = cosφ, where (h1k1l1) = +

+  and (h2k2l2) = + + .

The value of •  and the absolute values of

(h1k1l1), (h2k2l2) are calculated as follows:
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the above equation,
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Similarly

(2-1) The interplanar angle φ between (h1k1l1) and

(h2k2l2) for triclinic system:

(1)

(2-2) The interplanar angle φ between (h1k1l1) and

(h2k2l2) for monoclinic system (b-axis unique):

(2)

(2-3) The interplanar angle φ between (h1k1l1) and

(h2k2l2) for orthorhombic system:

(3)

(2-4) The interplanar angle φ between (h1k1l1) and

(h2k2l2) for tetragonal system:
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(4)

(2-5) The interplanar angle φ between (h1k1l1) and

(h2k2l2) for trigonal system (rhombohedral axes):

(5)

(2-6) The interplanar angle φ between (h1k1l1) and

(h2k2l2) for hexagonal system:

(6)

(2-7) The interplanar angle φ between (h1k1l1) and

(h2k2l2) for cubic system:

(7)

3. Conclusion

The interplanar angle for each of the seven crys-

tal systems can be calculated by substituting its real

unit cell parameters a, b, c, α, β, γ into Eqs. (1),

(2), (3), (4), (5), (6) and (7) shown above.

In trigonal system (rhombohedral axes), only an

angle α between primitive crystallographic two basis

vectors and Miller indices are needed as shown Eq.

(5) and in the cubic system only Miller indices are

required for the calculation of their interplanar

angles.
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