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1.2. Application to the crystal systems
By E. KocH

Information on the description and classification of Bravais
lattices, their assignment to crystal systems, the choice of basis
vectors for reduced or conventional basis systems, and on basis
transformations is given in IT A (1983, Parts 5 and 9). In the
following, for each crystal system, the metrical conditions for
conventionally chosen basis systems and the possible Bravais
types of lattices are listed. As some of the general formulae from
Chapter 1.1 become simpler when not applied to a lattice with
general (triclinic) metric, these simplified formulae are tabulated
for all crystal systems (except triclinic).

Except for triclinic, monoclinic, and orthorhombic symmetry,
tables are given that relate pairs 4, k or triplets A, k, [ of indices to
certain sums s of products of these indices needed in equation
(1.1.2.2). Such tables may be useful, for example, for indexing
powder diffraction patterns.

1.2.1. Triclinic crystal system

No metrical conditions: a,b,c, a, B,y arbitrary
Bravais lattice type: aP
Symmetry of lattice points: 1

1.2.2. Monoclinic crystal system

mP, mS
2/m

Bravais lattice types:
Symmetry of lattice points
1.2.2.1. Setting with ‘unique axis b’

Metrical conditions: a, b, ¢, B arbitrary;

a=y=90°
Bravais lattice types: mP, mC or mA or ml
Symmetry of lattice points: 2/m.
Simplified formulae:
a? 0 accosp 2
V = (abc) = 0 b? 0 = abcsin B,
accosf 0 A3
(1.1.1.1a)
.1 . 1 o 1
" asinB’ b’ " csin’ (1.1.1.3a)
o =y*=90°, B*=180°— 8,
a? 0 a*c*cosp* 2
V* = (a*b*c*) = 0 b*? 0
a‘c*cosf* 0 c?
= a*b*c* sin B, (1.1.1.4a)
1 1 1
a=——F—- , =, C = - .
a*sin B* b* c*sin §* (1.1.1.7a)
a=y=90°, B=180°— g%,
£ = wa® +v*b* + wce® + 2uwaccos B, (1.1.2.1a)
r? = a? + k*b*? 4 Pc*? 4 2hla* ¢ cos p*, (1.1.2.2a)
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2
%(au—i—cwcosﬁ) :%:;(aucosﬁ—l—cw), (1.1.2.12a)
t, -ty = wu,a* + v v,b* + wiw,c?
~+ (uyw, 4+ u,w;)ac cos B, (1.1.3.4a)
r; -1 = hiha? + kik,b*? + 1 l,c?
+ (hyl, + h,l,)a*c* cos B*. (1.1.3.7a)

1.2.2.2. Setting with ‘unique axis ¢’

Metrical conditions: a, b, c, y arbitrary;

o= pB=90°
Bravais lattice types: mP, mB or mA or ml
Symmetry of lattice points: .2/m
Simplified formulae:
a’ abcosy 0 2
V = (abe) = ||abcosy b? 0 = abcsiny,
0 0 c?
(1.1.1.1b)
= - . = - , C = — s
asiny bsiny c (1.1.1.3b)
of =B =90°, y*=180°—y,
a*? a‘b*cosy* 0 2
V* = (a*b*c*) = | |a*b* cos y* b*? 0
0 0 c?
= a*b*c* sin y*, (1.1.1.4b)
1 1 1
= ; . b = - . C = — .
a* sin y* b* sin p* c* (1.1.1.7b)
a=8=90°, y=180°—y",
£ = u*d® + vV*b* + w?c® + 2uvab cos y, (1.1.2.16)
r? = h*a*? + k*b*? 4 12¢*? 4 2hka*b* cos y*, (1.1.2.2b)
a b 3w
E(au—i—bvcosy):%(aucosy—i-bv):T, (1.1.2.12b)
t, - t, = uu,a® + v,v,b* + wiw,c?
+ (u,v, + uyv;)abcos y, (1.1.3.40)
r; 15 = hha? + kk,b? + 1L
+ (hk, + hyk))a*b* cos y*. (1.1.3.7D)

1.2.3. Orthorhombic crystal system

Metrical conditions: a, b, ¢ arbitrary;
o = ﬂ = )/ = 90O
oP, oS (0C, 0A), ol, oF

mmm

Bravais lattice types:
Symmetry of lattice points:
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