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Splitting of general positions in erystals into subsets of equivalent sites under homo-
geneous stress has previously been given for all centrosymmetric space groups; the tabulation
is here completed for all space groups by listing the results for noncentrosymmetric space

groups.

1. Introduction

The present paper presents results analogous to
those previously submitted for centrosymmetric
space groups [1]' and for point groups [2]; these
previous papers should be consulted for detailed
discussion.

It is assumed that the symmetry elements pos-
sessed by a homogeneously stressed crystal will be
those common to the erystal and to the macroscopic
state of stress. Application of stress either leaves
a space group unaltered or lowers it to a subgroup.
Such lowering can always be considered to take
place in successive steps each of which leaves no
eroup which is both a stress-induced subgroup of the
initial group and a supergroup of the final group, and
which is distinet from both. Each such step can be
accomplished by a uniaxial stress; for the noncentro-
symmetric space groups all but two of the symmetry
reductions consisting of two or more successive steps
can also be accomplished by uniaxial stress. These
two require biaxial stress [2]. More general stress
states are, however, consistent with many of the
steps of symmetry lowering; we list the most general
state of stress (in terms of the modified stress
ellipsoid [1]) consistent with each step. The same
stress is appropriate for all space-group-to-space-
group transformations associated with a given point-
group-to-point-group transformation. There are 25
of the latter which are minimum steps of symmetry
lowering for noncentrosymmetric point groups so
that the results for the noncentrosymmetric space
groups are collected into 25 corresponding tables.

A set of points all of which are equivalent in the
unstressed crystal frequently splits into two or more
subsets under stress. For each space group all
possibilities are taken into account by considering
the behavior of the general position because the
behavior of each special position can be derived by
specializing the general position. This process of

‘Figures in brackets indicate the literature references on page 462.

specialization in space eroups has been discussed and
a technique for visualizing it in terms of stereograms
of point groups has been described [2].

2. Results

2.1. Behavior of General Position

The splitting of the general position (set of equiva-
lent sites having no symmetry) into subsets is listed
in tables 1 through 25. Each table is headed by a
point-group transformation which is a minimum step
of symmetry lowering. KEach of the space groups
associated with the initial point group is listed in the
table together with the coordinates of a set of sites
making up a general position. The latter are col-
lected into subsets; all of the sites in a subset remain
equivalent after symmetry reduction to the final
space group which is also listed. For some of the
point-group reductions the final point group can oc-
cur in two or three non-equivalent orientations.
These may correspond to different final space groups;
in table 12, for example, one orientation corresponds
to the caption at the top of the table and the other to
the caption at the bottom. The stress is described
by giving conditions on the axes X, V, Z of the stress
ellipsoid [1] to the crystal axes z, v, z; the stress de-
seribed is the most general (i.e., least 1estricted) con-
sistent with the symmetry reduction. In many of
the tables a single stress specification suffices for all
space groups, but in some (table 10, for example) the
stress must be specified for each space group because
it is customary to choose the axes in different orien ta-
tions with respect to the point group.

2.2. Stress Table

The most general stress consistent with each pos-
sible step of stress-induced symmetry lowering,
minimum or compound, is listed in table 26 for all of
of the noncentrosymmetric point groups. The stress
conditions for the minimum steps of stress-induced
symmetry lowering are equivalent, though not al-
ways identical, to those given in tables 1-25.
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TasrLe 1. Reduction from 23m lo 42m

Space group
of unstrained
crystal, order 24
per lattice point

If stressed so that X=Y; 2| Z

Coordinates referred to axes of unstrained crystal

Space group
of strained

crystal, order 8
per lattice point

No. | Symbol 1st Subset 2d Subset 3d Subset No. Symbol
C =z 9 22 v =z 2 C v 2z 29 2z y 2) C 2z =z N =z 2z ¥
_ C % =z a( z v 2 C 2z 9 aC 7 32z 3 C % 2 D 2z =z D _
215 | P43m 111 Pa2m
C %z 4 =20 & & 2 C % 2z o 2 § 2 C 2z z 9N z 3z v
C % % 2 =z 4 2 C 2 & B 9y 3z i) ( = 2 HC 2z I D
C z 9 20 % =z 2 C v 2z 20 2z ¥y 2 C 2z =z 9N 2z 2z U
oio | C 9 =z 2 % 9y 23 C 2z 9 DC T 2z 2 «C z 2 DC z =z D 19 Time
C z 4 2 4 z 2 C % z 2( 2 § 2 ¢ 2 z vN( % 2z 9
C v % 2 % ¥ 3 5 2z ¥ D Yy Z D) C =z 3z DC 2z I ¥
¢ 2 ¥ aC v = 2 C v 2z 2 2z 9y 2 C 2z =z wNC 2 2z U
_ C 4 =z 2 % 9 2 C 2 9 DC § 3z I C z 2z 9DHC 2z =z 0 _
217 I43m 121 I42m
c =z 9 2 4 I 2 C % 2 o 2z § 2 C 2 & 0N 2 2 9
C 9 % 2 % § 32 C 2z 7 DC 9 2 ) C 2 2 9DHC 2z 5 D
C =z, 9y 2%ty %tr Mit2) C 9 2z )%tz Yty Yt C 2z =z, YOtttz sty
_ G-y, Yot Ys—2)( %, 9, 2) Gs—2, %ty -0 ¥ 2z 1) G-z, Y+, 2z =z, 0 _
218 | Pd3n 112 Pa2e
C z ¥ %y k%=lte) C 4 z 24—z %y %te) ( 2z 2, 9C—xY—2L%ty)
Gty o2, %—2)( 7, §  2) Gtz Y-y, 5—0)( 9y, z &) Céte,Y—2,%—1(C 2 & 0
«C =z C ¥ ¥t C v 2z 2 2z y¥%to) C 2z =z 9N z 7%ty
_ C 4 =z¥-2( % y 32 C 2 w¥%2( ¥ =2 3 C % 28w z =z 9 _
219 | Fi3c 120 14c2
C % 9 2 ¥ zXt?) C 4 z o 2z §Y%te) C z z w( 7 zkty
C v z¥-2( =z @ 2) C 2z §%0C z, 1) ( =z L¥%-9( 2z I 9
C =z ¥ 24ty Mt Hte) C v 2z )Gtz Mty H+e) C z =z, Yt Yt 4ty
550 3a G-y, %tnY—2)( 7Y%+, 15—2) Gi—2z%+y, H—2)(  §,Y%+2 %—1) Ci—=,34+2,4—y)( 2z Yte,Y%—y) - 1324
-z, §,%+2) Ay, 4—2,3+2) G-y, 2 Y5+2) -2 %y, 4t) (Gb—2,  T,%+y) 42, %—2 %+y)
City, Y—2,%—2) (st 56—y, 2) e A AN G A b @) Ghtz, Y—2,3%—y) 5tz 15—z, D)
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TaBLe 2. Reduction from 43m to 3m

Space group of
unstrained crystal,
order 24
per lattice point

If stressed so that X=Y7; [111]||Z

Coordinates referred to axes of unstrained crystal

Space group of
strained crystal,
order 6
per lattice point

No. Symbol 1st Subset 2d Subset 3d Subset 4th Subset No. Symbol

C z wu 2 C 2 4 2 « z 9y 2 « & ¥ 2
C » 2z 2 C o z 2 C v 3 3 C 9 2z

215 P33m (i e I A L 160 R3m
C v =z 2 ( 4 =z 2 C v 3z 2 «C 4 z 2
C 2z v 2 C z 4 2 C z v 3 C z 9 2
C 2z 2z ( =z z 9 C 7 z y C % z @
(N R ( =z 4 2 « % y 2 C z 9 2
«C v 2z 2 « 4 z 2 C v z 2 C 4 =z )

216 Fa3m Gt ER (& & 9 Gl 160 R3m
C v =z 2 (G z, 2 C v 3 2) C o I 2
C z v 2 C z 4 o C z 9y 2 C 2z 7 2
C z z v ( = )] « z z C % oz 9
( z v 2 ( =z 9 2 C z vy 2 «C % g 2
C v 2z 2 C 4 z 2 C v z 2 C 9 2z 2

217 143m S A () R 160 R3m
C v =z 2 C 7 =z 2 C v z 2 C 9 % 2
( 2z v 2 C z 9 o C z y 2 C z 4 D
C z z 9 ( =z z 0 « z z C 7, z 9
C z v 2 ( =z 4 2 C % vy 2 C % 9 2
C v 2z 2 C 9 3z 2 C v z 3 C 4 2z D

218 P43n S L CRER s Oy 161 R3c
(oty, Yota, Yot2) (4—y, Yotz, Y5—2) (4ty, Yo—z, Ys—2) (Y—y, Yi—z, Y5t+2)
(Yst2, Yo+, Y6+1) (Y—2,Y5—y, Yo+z) (%%—2,Yoty, Y5—1) (%6t Y5y, Yo—a)
(Yotz, Yotz, Yoty) (Yot Yo—2,Y5—y) (Y=, Yo—2, Yoty) (Y%—z, Yotz Yi—y)
( =z v 2 «( =z 4 2 C z y 2 C % 9 2
C v 3z 2 ( 4 3 2 ( 9 3z 2 C 9 =z )

219 F43c AR ) Gk o B R Cson D 161 R3c
( 9 z%t2 «C 4 z%-2 € & &%= C 4 z,Y%t+2
( 2z 9%ty ( z 4%t ( 2z 9% (C 2z 9%2
( =z 7%ty ( =z, 74—y ¢ % zkty « % 2%y
( z v 2 Ytz Y-y, 2) ( %%ty Y%—2) G-z, §,%+2)
( v 3z 2 *e—y, 2 Y%to) sty Yo—2, D) (9%t %—2)

220 Tao ( z =z v ( 2z Y%tz Y%—y) Y-z, I, %ty) btz Y—z, 7)) - _—
G4ty Ytz Yt2) (Gd—y, %tx, Y—2) Gity, Yi—z,%—2) GA—y, ¥%—z,%+2)
Ytz Yy, Yita) (-2 ¥%—y, ¥%ta) (%4—2 %+y, 4—2) Gdtz, Y-y, 3i—2)
Ytz Y+z, Yty) Gdtz, Y —23%—y) (Gd—z, 34—z, %+y) Gd—z, %tz 4—y)
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TABLE 3. Reduction from 432 to 422

Space group
of unstrained
crystal, order 24
per lattice point

If stressed so that X=Y7 z[|Z

Coordinates referred to axes of unstrained crysta

Space group
of strained
crystal, order 8
per lattice point

No. | Symbol 1st Subset 2d Subset 3d Subset No. Symbol
( = v 2 9y =z 32 C v 2z 2 2z 9y D C 2z z N z =z O
C ¥ = 2( 1 ¥ 2 «C 2 9 2o ¥ 2 D 5 z, N % =z, 9
207 P432 89 P422
« % 4 2 % z 2 «C 4 z o9 z § C 2z 7 w»C 7 z 9
«C v z 2 =z § 2 ( 2 4 2 9y 2z @) ¢ =z z 9 2z Z @)
« =z 2) (V5+y, Yotz Y5—2) C v 2z 20tz Y%ty %2 C z z, yCsta stz —y)
M=y, Yotz +2) (%, oy, 2) M-z, Yoty t+0)( §, 2 %) G-z, Y5tz 5+ 2z, @)
208 | P4:32 93 P4;22
« z, 4 2) (Y%—y, Yo—x, Y%—2) C 4 z 2)G4—2%—y K%—2) C 2z 2z 9C—=2Y%—2k1
Mty -2, %+2) (. x,  § 2 Mtz -y, s t2) (v, 2 D) ot Yi—2, 5+ (2, Z, @)
« z aC ¥ % 32 C v 2z 2 2z ¥y I C 2 =z 9NC z 2z B
« 4 = 2( % 9 2 C z w9y 2 7 2z I ( g z, »N(C z =z 9
209 F432 97 1422
« z 4 a9 ¥ z 32 « 4 2 2 3 § ¥ C 2 x5 wC z 3z 9
« v 3 2( =z § 2 C 2 & 2 ¥ 2 D ¢ = z, 9 z % 9
« =z 2) 4+y, Mtz Y—2) C v 2z 2Citz4ty,YH—2) ( 2z z Yete Ytz d—y)
M-y, U+, Y+ 7, oy, 2) -2, Y4+y, YU+ (7, z, B M-z, 4+, 4+tn( 2 z, ) ‘
210 | F4i32 98 14,22
« z 4, 2=y = A==2) C 4 2z 2C—2z4%-y 47 C 2 z 9h-2aY—2X4-Y)
M+, Y-, Y+ =z, § 2 MU+ YU—y Y+ y, 2 1) it Y—2, U4+ 2z, I,  §)
« =z 2( ¥y oz 2 C v 2z 20 2z 9y D C 2z =z 9»NC 2 2z 7
« 9 g 2( % vy 32 ¢ 2z 9 oC 7 2z I ( g z e 2z oz, 1)
211 1432 97 1422
« % 4 aC 4 z 2 C 4 z 2 z § C 2 3z N % 2z 19
C v 7 2( =z § 32 C 2 ¥ o vy 2z D ( =z z, 9 2z & D
« =z 2) U+, 4+, 34—2) C v 2z 2Cte %ty %2 C 2z z, Yty ¥tz -y
o || e Gi—y, Y+, %+2) (Y1, Y—2) Gd—2z, Y+, %+ (7, %tz Y%—2) Chd—z, 4 +2, %+ (2 Yt Y—v) " S
T G, BB U-nUn Y- | G, M) M—n Y- %0 | (4-z &Y (h—c -2 Y1) -
Gd+y, Y—a, Y+2) Gota, Yo—y,  2) (¥d+2, %—y, Y+a) Osty, Yo—z, ©) Gdtz, Y —2, Y+y) stz Vo—z, ) ‘
C =z 2) 34+, U+, Y—2) C v 2z 2Ctz4ty, Y40 C 2 & 9Ctr,Yt+z,Y4—y)
s || M-y, U+r, U+2) (5, 1%+, Y%—2) M-z, %+y, M+ §,%+z %5—2) Gd—2,%+2, 4+ (2 Yote, Ys—y) o -
T Gn 5% G0 Y- %—D) | 4y, RMADGi—n%—n%-0) | -z %40 g, %—2 Y% —) .
M4y, Y2, Y+2) Gota, Yo—y,  2) M+2,Y—y, %+2) Goty, Yo—2,  2) Chtz, Yi—z, %+y) Cot2, Yo—z,  §)
C =z 2) (M4, 4+, 34—2) C v 2z )Gtz %ty 42 C 2z oz Gtz ¥tz 4y
N e Gd—y, Y+, %+2) (7, Y%5+y, Y5—2) Gd—2,4+y, %4+ (7§, %tz Y%—2) Gd—x,Y+2,%+y) (2 Y%+x, Y—y) o 49
l M—z,  §,%+2) C4—y, -2, 4—2) %—y, 2%+ Cd—2z,Y4—y,HU—2) Ge—z,  %,%+y) CA—2, Y% —2 4—Y) '
Gd+y, Yd—=, Yt+2) (ot Yo—y,  2) Gat+z, U—y, Ytz) Gsty, Yo—2z,  2) Ga+a, 34—z, Y+y) Gtz Yo—x, §)

464



TaBrLe 4. Reduction from 432 to 32

Space group of
unstrained crystal
order 24
per lattice point

If stressed so that X=Y; [111]|Z

Coordinates referred to axes of unstrained crystal

Space group of
strained crystal
order 6
per lattice point

No. Symbol 1st Subset 2d Subset 3d Subset 4th Subset No. Symbol
« =z 2) « =z 2) «C z 2) C 5 2)
C v 3z 2 C 4 z 2 C v 3 2 «C 7 3z )
o S C 2 =z v C z =z C z 7 v ( 2 % D 5 o
« 9 =z 2 C v & 2 C 4 =z 2 C v =z 2
C z 4 2 ( 2 9y C 2z 7 2 C z 9 2
(G 2 ) « %z z v ( = z ) C g z oY)
« =z v 2) C z 9 2 « % 2) « % 4 2
C v =z 2 C 7 z 2 ( v 3 3 C & &z 1)
C 2z z W C 2z =z D C 2 z v C 2 z i
208 P4:32 155 R32
-y, Yo—,1%5—2) (sty, Yo—r,51+2) (%, Yotz Yot+2) (G4+y, Yo+, Y5—2)
(%—2 %Y, }%5—2) (Yot+2, Yoty 15—2) (Yot+2 15—y, Yota) (Y—2, Y5+y, Y5+2)
V—z,%—2,%—Y) (V6—z, Yotz Y5+y) ot Yotz, Yo—v) s+, Yo—2, Y5+y)
( =z v 2 « 2 ¥ 32 C z v 2 «C z @ 2
( v 2z 2 « 4 z 2 C v 3 2 C 4 =z I
C 2z z v ( 2 =z D C z z v C z % D
209 F432 155 R32
« 9 % 2 C v % 2 C 9 = 2) C v =z 2
( 2 7 2 ( 2 vy 2 C 2z @ 2 C z 9y 2
( % z 9 « z, 2z 9 ( x z B C =z 3 9
( =z vy 2 ( 7 2 (N7 2 ¢ % 4 2
( v 2 2 «C o 2z 2 C v 3 2 C @ )
( 2z =z 9 C 2 =z 9 ( 2 z 9 C 2z & 9
210 F4,32 155 R32
G-y, Y~z }4—2) G4+y, -2, Y +2) -y, Ytz Yit+2) Gd+y, Ytz Y—2)
M—2 %y, Y%—2) (4+2 34ty 4=2) Ytz Y—y, Yit2) (4 —2, Yit+y, Y4+2)
M-z, Y—2 Y4—Y) M-z, Y+z Y+y) (M+2z,2+2, 4 —Y) M+, Y—2, Y+y)
( =z 9 2 ( ¥ 2 « & ¥ 2 « %z 4 2
( v 3z 2 ( 7 z 2 C Z, ) «C z, )
( 3z z, ) 2 z, 7) ( % z, ) ( 3 z, 7
211 1432 155 R32
« 4 z 2 C v z 2 C o =z 2 C v =z 3
( z 9§ 2 ( 2z 9y 2 ( 2 4 2 « 2 9y 2
«C z z 9 ¢ z z 1) ( =z z, 9 C z 2z v
( =z v 2 Mot Ys—y, 2 ( ,%ty,%—2) Y=z, 7, Y%+2)
C v 2z 2 G-y, 7 Y%+2) sty Yo—2, 1) ( 7Y%t %2
( 2z =z v (  z4%tz, Y%y -2,  I,%+Y) G4tz Yoz, 1)
212 P4;32 155 R32
(4—y, 4, Y%—2) G4ty %= Yt+2) Gd—y, Y+e, %t-2) Gdty, %tz, 44—2)
(Y—2, Y4~y Y—2) (M2 34+y, %4—2) Gd+z 34—y, Yta) (Gd—z, Y+y, 4t+z)
CGi—z,Y4—2Y%—Y) 34—z, Y+2, %+y) G4+, %+2,%—y) Gd+tz, %—z Y+y)
( = 9 2 otz Y-y, 2) ( z,%+y,}—2) G-z, ¥,%+2)
C v 2z 2 G-y, 2 Y%+2) sty Y6—2, 2) (  7,%t2%—2)
( 2 =z v (GRS )] s—2 7,2ty Gste, Y-z, )
213 P4:32 155 K32
G-y, %—2,%—2) G4y, Y-z, %+-2) CGd—y. %tz Yit2) Gity, Y+, 4—2)
Gi—2%—y,%—2) %4tz Yty Y—2) itz Y~y Yt) (4—z, %+y, Yita)
(Gd—2,%—23%4—Y) M —1, %+2, Y+y) Gd+z, Ytz Y—y) G+, Y-z, 34+y)
C z 2) Ytz Y-y, 2) ( z,%t+y,%—2) Gs—z, §,%+2)
C v 2, 2) -, 2, 15+2) sty Yo—2, 2) ( §,%tzY%—2
( z =z (% Y%+s, Y—y) Gs—z,  T,%+y) stz Yoz, ¥)
214 14132 155 R32
-y, Y—2.%—2) G4+, %z, Y+2) CGd—y, Y+, %+2) Gd+y, %+, %—2)
Gh—2,4—y, Y—2) Ghtz, %ty, 4—2) CGdt+z 34—y, Y+=) 34—z, Y4+y, Y%ta)
MHU=—r.Y=2Y%~1) Gd—1, Ytz %4+y) 4+, Ytz %—y) Gatr, Y~z Y+y)
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TABLE 5. Reduction from 23 to 222

Space group If stressed so that z, 9, z | X, Y, Z, any permutation Space group
of unstrained of strained
crystal, order 12 crystal, order
per lattice point Coordinates referred to axes of unstrained crystal 4 per lattice point
No. Symbol 1st Subset 2d Subset 3d Subset No. Symbol
C =z v 2 (v 2z 2 2z =z v
C =z 7 32 (v 2z 3 C 2z I 9
195 P23 ) _ B ) . 16 P222
C % v 2 (7 2z 3 C z =z 9
C z g 2 (7 2z 2 C z z 9
C =z v 2 (v 2z 2 C z =z
( =z 7, 2) (G2 z, ) ( z, Z, 7)
196 F23 ) ) ) ) ) 22 F222
C % v 2 C 9 2z D C %z =z 9
 z 7, 2) 7 Z, x) (3 z, ¥)
C z ¥ 2 C v z 2 C z =z W
( gz 7, 2) C v z, ) ( 2, Z, 7)
197 123 ) _ B . ) ) 23 1222
C z v 2 9 2z D C z =z
C z 7, 2) (G z, ) ( 3 z, v)
C z v 2 C v =z C 2z =z
(Yotz, Yo—v, 2) 4ty V-2, ) Yotz Vo, 7)
198 P23 19 P2,2:2;
( 3,4ty Y—2) ( 4tz %—2) (  zY%tx1—y)
(Y—z, 9, Y5t+2) 4=, z, }5t2) (Hi—2, z,Y5+y)
C =z v 2 C v 2z 2 C 2z =z v
Yotz Yo—u, 2) ty, V-2, 7) 4tz Yoz, 7
199 12,3 - B 24 1212)2;
( z,%ty,%—2) ( Y5tz )—2) (2t 5—y)
(bo—v, 9, ¥5t2) (Ys—v, z, Vota) (Yo—z, z, Y%+y)
TaBLE 6. Reduction from 23 to 3
Space group of If stressed so that X=Y; [111] || Z Space group of
unstrained crystal, strained crystal,
order 12 per order 3 per
lattice point Coordinates referred to axes of unstrained crystal lattice point
No. Symbol | 1st Subset 2d Subset 3d Subset 4th Subset No. Symbol
(,,2) ( =z 7, 2) 3z Y, 2) ( 7, 2)
195 P23 ,2,7) « 9 2z 2 ( 9 3z 3 C 9 z 3 146 R3
(z,2,9) C z =z D ( z z U ( 2z 7 9
(z,9,2) C =z 9 32 « z v 2 C % 9 2
196 F23 W, 2,2) «C @ z 2 C v 3z 3 C o 2z 146 R3
(z,z,v) C z =z 9 ( z z v C 2 I, 9
(9,2 ¢ =z 9 2 (% w9 2 « %z 9 2
197 123 v, 2,2) « z, z) (A z, ) g z, 1) 146 R3
(2,2,7) ( 3z z, 7) ( z z, v) ( 2 z, 7)
(z,9,2) btz Yo—y, 2) ( %ty Y%—2) Ce—z,  9,%%12)
198 P23 (¥, 2,7) Gbs—y, 2z Yta) sty Yo—z, 7) ( 9,%tz%—2) 146 R3
(2,2,9) (  zY%tz,%—y) (s—2,  z,%+0) Gtz Yoz, D)
(2,9, 2) btz Yo—y, 2 ( Z,%+ty,Y%—2) G-z, 1,%t2)
199 12,3 (¥, 2,2) 4—y, 2, Vsta) (sty, Yo~z  2) ( 9,)tzY—2) 146 R3
(z,7,v) (G702 =7 o) sz, z,%tv) (Ytz,}o—z, )

466



TaBLE 7. Reduction from 6m2 to mm2

Space group of
unstrained crystal,
order 12 per lattice

If stressed so that ¥ and z || any two of X, Y, and Z

Space group of
strained crystal,
order 4 per lattice

point Coordinates referred to axes of unstrained crystal point

No. Symbol 1st Subset 2d Subset 3d Subset No. Symbol
@ ¥ 2 @a—y, 2) -z, 2
_ @,z—y, 2 @ z 2 W-z,y, 2

187 Péom2 - B ~ B B 38 Amm2
@ ¥ 2 z—y, 2 -2z, 2
@,z—y, 2) @ % 2 W=y, 2)
@ v 2 @z—y, 2 -3, 2)
- (@,z—y, 5+2) @, zYt2) W—=z,y, 5t+2)

188 Poc2 40 Ama2
, %2 @ 2—y, ¥54—2) W—=2,%, }5—2)
@,z—y, %) @ z 2 w—zy, 2)
@ v 2 @z—y, 2) -3, 2
. @y—z, 2 w, =z 2 @—y.9, 2

189 P62m B B - B - 38 Amm2
@ vy 2 Wz—y, 2 W—z2z, 2
@y—z, 2) W =z 32 @=y,9, 2
@ vy 2 @z—y, ?) W—=,z, 2
@,y—z, ¥5+2) W % Y%t2) @—v,7, Y5t2)

190 P62 40 Ama2
@, ¥,%—2) @ z—y, Y6—=2) W—=z,7, Y5—2)
@,y—z, 2) w =z 2 @=v,9, 2)

TaBrLe 8. Reduction from 6mm to mm2

Space group of
unstrained erystal,
order 12 per lattice

If stressed so that y and z || any two of X, Y, and Z

Space group of
strained crystal,
order 4 per lattice

point Coordinates referred to axes of unstrained crystal point
No. Symbol 1st Subset 2d Subset 3d Subset No. Symbol
@ v 2 @,z=y, 2 W—z,2, 2)
@,z=y, 2 @, 1, 2) W—zy, 2
183 P6mm ~ 35 Cmm2
@ 4 2 W, y—z, 2) @=y,z, 2
@, y—z, 2) W, =z 2) @—y,7, 2)
@ v 2 @,x—y, 2 W—=z, 2
(z,2—y, Y5+2) @, z,%+2) W—z,y, Y5+2)
184 Péee ~ 37 Cec2
@ 9 2 W,y—z, 2) @—y,z, 2)
(&, y—z, Y5+2) w, 2 %+2) (@—y,9, Y5+2)
@ v 2 @z—y, 2 W—z,%, 2)
(z,2—y, Y5+2) @, Y%+2) W—2,9,%+2)
185 Pezem ~ 36 Cme2y
@, 9,%t2) W,y—2, Y5+2) (@—y,2,Y5+2)
@&y-z, 2 W =z 2 @—u,4, 2)
@ v 2 @z=y, 2 W—z,2, 2)
@,z-y, 2 @ z 2 w—z,y, 2
186 Pésme ~ 36 Cme2
@, 79,%t2) W,y—z, Y5+2) @—y,z,1%5+2)
E,y—z,%5+2) W, z%+t2) (@—y,7,Y5+2)
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TABLE 9. Reduction from 622 to 222

Space group of
unstrained crystal,
order 12 per lattice

If stressed so that y and z || any two of X, Y, and Z

Space group of
strained crystal,
order 4 per lattice

point Coordinates referred to axes of unstrained crysta point
No. Symbol 1st Sabset 2d Subset 3d Subset No. Symbol
@, v 2) @, z—y, 2) W—=% 2
(z,2—y, 2) @ z 2) W—z,v, z)
177 P622 )

@ 3 2) W, y—z, 2) (z—y,z, 2)

21 C©222
(&, y—z, ?) W, = z) @—y,9 2
@, v 2) @, 2—y, Y5+2) W—2,2,%+2)
(@, 2=y, 16—2) @, z,%—2) W—=2,9,Y%5—2)

178 P6:22 ) 20 0222,
& 7 %+2) W, y—7, 3%6+2) (@—y,2,36+2)
(Z,9—2, %—2) W z%—2 @99 2
@ 2) @, 2—y, %+2) W—=,2,%4+2)
(,2—y, %6—2) @, z,%—2) W—=z,9,%5—2)

179 P6;22 20 C222
@ 9 %+2) W, y—z, }6+2) (z—y,z,%+2)
(£.9—2, 28—7) @ z,%26—2) @—v,9, 2)
(@, 2) @, x—y, 25+2) W—=z,7,}5+2)
(@, 2—y, Y5—2) W %,%—2) W—z,y, 2)

180 6,22 . 21 €222
@, 7, 2) W, y—7, %6+2) (@—y,2,%+2)
(#,y—2, 36—2) W %2 (@—y,79, 2)
@, 2) @, x—y, Y5+2) —2,%,%+2)
(@,2—y, 26—2) @, %2 —z,y, 2)

181 P6:22 21 C222
@ 4 2 W,y—=, Y5+2) (@—y,2,%+2)
Z,Y—%,%6—2) W z%-2) @—=v,9, 2)
(, 2) @ z—y, 2) W—zz, 2
(,2—y,Y5—2) @, z%-2) W—2,9,%—2)

182 P6;22 B 20 0222
@ 4,%t2) W,y—2,Y5+2) @—y,2,%+2)
@y—z, 2) W "z 2 @=v.9. 2
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TaBLE 10. Reduction from 42m to mm2

Space group of
unstrained crystal,
order 8 per lattice

Coordinates referred to axes of unstrained crystal

Space group of
strained crystal,
order 4 per lattice

point If stressed so that point
No. Symbol 1st Subset 2d Subset No. Symbol
B [110], (110], z || X, Y, Z, (z,9, 2) C v =z 2 C =z 4 2 ,7,2)
111 P42m any permutation. ~ ~ ~ 35 Cmm?2
(Z,7, 2) C 9 I 2 «C z 9 2 (#,%,2)
_ (@,9,2) C 9 z%t? ( =z 4,%-2 ,z,2)
112 Pa2c Do. B . ) ) 37 Cec2
(7,9, 2) C 9 £lkts (C z %2 (7,2, 2)
_ (2,9,2) G4ty Yotr,  2) otz Yo—y, 2) ,7,2)
113 P42m Do. ~ ~ 35 Cmm2
@,9,2) G-y, Y-z, 2 -z, %5+y, 2) (#,2,2)
(,9, 2) 5ty Yo+, Yot-2) s+, Y—y, 5—2) ,2,2)
114 P42ic Do. ~ - 37 Ccc2
(%,7,2) G4—y, Yo—z, Yo+2) sz, Yoty, Y5—2) (7,2,2)
_ 7,9 2| X, Y, Z, any (2,9, 2) C =z 7 2 C o =z 32 ,7,2)
115 P4m?2 permutation. ~ ~ 25 Pmm2
,9,2) C z vy 2 «C 9 z 32 @,2,2)
- 9, 2) C % 5ty C v k-2 ,7,2)
116 P4c2 Do. ~ - 27 2ec2
(Z,9,2) C % vy %t? C 9 %2 @,,2)
_ (,y, 2) s+, Yoy, 2) sty Yotz,  2) ,%,2)
117 Pib2 Do. . ) 32 Pha2
(7,9, 2) G—xYety, 2 C4—y, Y-, 2 (U, 2,2)
_ (2,9,2) (s+z, Y5—y, Yot2) sty Yota, Yo—2) ,7,2)
118 P4n2 Do. ~ 34 Pnn2
(2,9,2) (Ys—z, Yot+y, Y5+2) (Ys—y, Yo—1, 16—2) #,2,2)
_ (2,9, 2) C =z 4 2 C v =z 37 ,%,2)
119 Iim2 Do. ~ ~ ~ 44 Imm2
(,9,2) « % 9 2 C 9 z 32 (@,2,2)
_ 9, 2) C % 0%t C »  2lk—2 ,7,2)
120 T4c2 Do. - 45 Iba2
(.9, 2) C 7 y%t? C ¥ £%2 (7, ,2)
_ [110], (110, 2 || X, Y, Z, | (2,9, 2) O T 2) ( =z 4 2 (,%,2)
121 I142m any permutation. ~ B ~ 42 Fmm2
(Z,7,2) C 9 z 2 C z vy 2 7,2, 2)
_ (9,2 ( vtz Yt2) C Y%—v%-2) ,%,2)
122 142d Do. O ) ) 43 Fdd2
(&,7, 2) ( §,%-rY4+2) ( ,%ty,4%—2) (#,2,2)
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TaBLe 11. Reduction from 4-ém to 222

Space group of
unstrained crystal,
order 8 per lattice

Coordinates referred to axes of unstrained crystal

Space group of
strained erystal,
order 4 per lattice

point If stressed so that point
No. Symbol 1st Subset 2d Subset No. Symbol
- (2,9, 2) C z 9 23 Y, z, 2 ,%,2)
111 PE2m |z,y,2| X,Y, Z, ¢ 16 IR222
any permutation. (,9, 2) « z vy 2 C 9 7 2 @,%,2)
_ (,9,2) ( =z, #4,%2 « v 2%t ,%,2)
112 P2 Do. ) N ) 16 P222
@,9,2 ( 2 y%2 « 4 z%t2 #,7,2)
_ (2,9, 2) tz, Y-y, 2 Gty Yota, 2 ,%,2)
113 PE2m Do. ) 18 P2;212
(Z,7, 2) M=z, Vty, 2) %4—y, Yz, 2 @,z,2)
= (2,9, 2) (s, Yo—y, 5—2) Yty Yota, Yot2) ,2,2)
114 P42;c Do. ~ 18 P2;2:2
(@,7, 2) (Ys—x, Y5ty, Y5—2) 4—y, Yo—z, Y5t2) #,%, 2)
_ _ (2,9, 2) ( v =z 2 ( =z 4 2 ,%,2)
115 Pdm2 | [170], [110], z | X, Y, 21 C222
Z, any permutation. (Z,7, 2) ( 7, i, z) ( gz, v, 2) (¥, z, 2)
_ z,Y, 2) ¥, 2,%-2) z, §,%t2) v,%,72)
116 Pic2 Do. § ) { : : : (_ 21 C222
(@,7, 2) « 9 %2 « z y %t (7,2, 2)
_ (2,9,2) Yoty Yotz, 2) (Yotw, Y5—y,  2) ,%,2)
17 Pib2 Do. . o 21 C222
(,9, 2) Y-y, Y%—z, 2) (—z, Yoty, 2) (¥,,2)
_ (,9, 2) sty Yotz }i—2) (Yotz, Yo—y, Yot2) ¥, %, 2)
118 Pin2 Do. ) 21 C222
(,9,2) Y-y, Yo—2,%%—2) (Ys—z, Yoty, Yot2) @z, 2)
_ (2,9, 2) v, = Z z, 2) v,2,2)
119 14m2 Do. ) ! B / : ) (_ i 22 F222
(,9, 2) « 4 % 2 « z vy 2 (#,7,2)
_ (,9, 2) C v z%-2 ( =z §,%t+2 ¥, %, 2)
120 14c2 Do. ) 22 F222
9,2 « ¥ z¥%-2  z, uY%t?) (7,7, 2)
7,9, 2) z, 4 2 v, =z 2 ,%,2)
121 12m |z,9,2| X,Y, Z, ‘ { ( § 23 1222
any permutation. (,7, 2) « z v, z) « 4 2) (9,2, 2)
_ (@,9,2) ( 2,%-v,%4-2) (v Yte, Y+2) ,%,2)
122 142d Do. ) . . 24 1212121
(@,9,2) ( z,%ty,4-2) (  9%—rYt2) (4,3, 2)
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TaBLE 12. Reduction from jmm to mm2

Space group of
unstrained crystal,
order 8 per lattice

If stressed so that z, 9, z || X, Y, Z, any permutation

Space group of
strained crystal,
order 4 per lattice

point Coordinates referred to axes of unstrained erystal point

No. Symbol 1st Subset 2d Subset No. Symbol :

(2,9, 2) C =z ¥ 2 C v =z 2 C v I 2
99 P4mm ~ - ~ R ~ 25 Pmm2 35 Cmm?2

(Z,7, 2) « z 2) C 9 I 2) C 7 =z 2)
(z,9,2) btz Yo—y, 2 sty Yote, 2 C v 7 2

100 P4bm R - 32 Pba2 35 Cmm2
(%,9,2) G-z, Yoty, 2) (b—y, Y-z, 2) C 7 =z 2
(z,9,2) ( 7, 0%t C v 7 2) C v X%t

101 P4sem ~ - R B ~ 27 Pcc: 35 Cmm?2
(@,7,2) ( % 9%t «C 4 7 2 C 7 5,%t2
(z,0,2) (Yot Yo—y, Yot2) C v =z 2 4ty Yoz, Y45t+2)

102 P4;nm R R ; 34 Pnn2 35 Cmm?2
,9,2) (%%—x, Yoty, Y5t+2) « 9 z 2 (e—y, Yotz, Yot2)
(z,9,2) ( =z 3%t C v zkt2 C v I 2

103 Pdce B B ~ 27 Pcc2 37 Cec2
(@,9,2) ( % 9%t « 4 £%t2) « 4 =z 2
(2,9,2) (s, Vo—y, Yot2) (Yotu, YVota, Yot2) C v I 2

104 P4nc ~ 34 Pnn2 37 Cee2
@,9,2) (¥4—x, Y5ty, Yot2) (%—y, Yo—2, }ot2) C 9 =z 2
(2,9,2) « z 9 2 C v zkt?) C v 4t

105 P4;me R B - 25 Pmm2 37 Cce2
(%,7,2) « % v 2 C o &kt C 9 Xt
,9,2) Cata, o=y, 2) Caty, Yot Vot2) ¢ v 3kt

106 P4sbe R 32 Pba2 37 Cec2
(,9, 2) (Y—z,Yty, 2 (%4—y,%—x,}5t2) C 9 z%t
(,9,2) C z 9 2 C v =z 2 C v z 2

107 T4mm ~ - - - 44 Imm2 42 Fmm?2
(,79,2) « % 2) C ¥ 2 « 9 = 2)
(@,9,2) Ytz Y-y, 2 sty Yotz, 2) ( v z 2

108 T4cm R 45 Iba2 42 Fmm2
(@,7,2) b—z,Yoty, 2 4y, Yoz, 2) « 4 =z 2
(,9,2) C =z 4 2 ( u,¥te,Y+t2) ( 9,%—=z,Y4t?)

109 I4;md ~ ~ 44 Imm2 43 Fdd2
& 9,2) C & v 2 ( 9,%—=z%t2) (  9%tr Y+t
(,9,2) ¢z 9t ¢ v Yete 3i+2) O )2 2+2)

110 T4cd ) _ ) 45 Tba2 43 Fddz
(,9,2)  z, yX%t?) ( §,%—1r%+t?) (9 Yta, Y+2)

No. Symbol 1st Subset, 2d Subset 1st Subset 2d Subset || _____ No. Symbol

Space group of Coordinates referred to axes of unstrained erystal || ___________ Space group of

unstrained crystal,
order 8 per lattice
point

If stressed so that [110], [110], z || X, Y, Z, any permutation

strained crystal,
order 4 per lattice
point
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TaBLE 13. Reduction from 422 to 222
Space group of unstrained If stressed so that z, 9, z || X, Y, Z, any permutation Space group of strained f E E I: E
orystal, order 8 per crystal, order 4 per 1 { i ! !
lattice point lattice point 1!
Coordinates referred to axes of unstrained crystal 1 N
[T S S
No. Symbol 1st Subset 2d Subset No. Symbol ; E .: ,: .:
@y, 2 C z 4 2 Wz, 2 ¢ v I 2
89 P422 ~ 16 P222 21 C222
@9, 2 C z v 2 @z, 2 «C 4 =z 2
@y 2 ot }e—y, 2 Wz, 2 sty Yo—z, 2)
90 P22 ) e ! e 18 P22 21 Cc222
,79, 2) Y-z, 5+, 2) @,7, 2) %4—v, Yotz, 2)
@y, 2 z,  §,%—2) W, z,34—2) C v Zhatz
91 P22 ’ ¢ ! ¢ ' o= 17 P22, 20 C202;
&9, %5+2) C z v 2 ,7,Y4—2) C ¥ =zY4t2
@y, 2 (stz, 15—y, %—2) Wz, 2 Yo+, Yo—x, %+2)
92 P42.2 g s il 19 P22 20 0222,
,9,%+2) (5=, Y%+, Y4—2) #,2,25—2) -y, Vo+z, Y4+2)
%y,  2) L, ¥ oz , T, Y5—2 ¥, &Ytz
93 P42 = \ 4 il ( il 16 P22 21 222
@9 2 C 7 v 2 7,%,Y%5—2) ( 7 =kt
LY, 2) (st Yoy, Vo—2) VT, 2) Yoty, Yo—a, Vot2)
04 P42 ¢ srhemh @ o e 18 P2.2:2 21 C222
@9, 2 5—z, Y5+y, 5—2) @z, 2 (¥5—y, Yot+z, Y5+2)
@y, 2 r, 0, )%—2) W, 2,%4—2) C v T4+t
95 P4;22 ~ ¢ 2 * * 17 P222; 20 C222;
(Z, 9, Y5+2)  z v, z) #,%,%—2) [GEA z,%+2)
@y, 2 (st Y-y, Y—2) Wz, 2 (4t Yo—x, Y+2)
9 P42 rh A . oA 19 P2.2:% 20 C222;
&9, ¥%5+2) s—, Yo+y, 34—2) @,%,%—2) (%4—y, Yotz ¥+2)
@y, 2 C z 0 Z .5, 2 v I oz
97 1422 4 L : ¢ ’ 23 1222 22 F222
@9, 2 C z ¥ 2 @z, 2 C 4 =z 2
@y, 2 C %%-v4%-2) Wz,  2) ( 9%z4+t2)
98 14,22 ~ 24 1212124 22 F222
@, 7, 2) ( z,%+y,4—2) @,2, 2) (7%t 4t2)
No. Symbol 1st Subset 2d Subset, 1st Subset 2d Subset || No. Symbol
Space group of unstrained Coordinates referred to axes of unstrained crystal || . Space group of strained
crystal, order 8 per crystal, order 4 per

lattice point

If stressed so that [110], [110], z || X, Y, Z, any permutation

lattice point

TaBrLe 14. Reduction from 6 to 2

Space group of If stressed so that z || X, Y, or Z Space group of
unstrained crystal, strained crystal,
order 6 per lattice order 2 per lattice

point Coordinates referred to axes of unstrained crystal point

No. Symbol 1st Subset 2d Subset 3d Subset No. Symbol

@y, 2 @z=y,  2) w—=z3, 2

168 P6 _ 3 P2
@9 2 w,y—z, 2 =y, 2)
@y, 2 @, 2—y, ¥5+2) Y—2,7, %+2)

169 P6, - 4 Py
9, Y%+2) W, y—z, %6+2) (x—y, z, Y6+2)
@y, 2 @, 7—y, %+2) (y—=2,7, ¥5+2)

170 P6s ~ 4 P2
&,9, 5+2) W, y—z,16+2) (x—y, 7, 36+2)
@y, 2 @, 2—y, %+2) W—2r,2,25+2)

171 P6y ~ 3 P2
@9, 2 W, y—2,%+2) (@—y,2, %5+2)
@y, 2 @, x—v, 35+2) W—r,%,%+2)

172 Péy ~ 3 P2
&9, 2 W, y—2,%5+2) (z—v,7,%+2)
@y, 2 z=y, 2 -2z, 2

173 P63 ~ 4 P2,
(%,9,%+2) ,y—2,%5+2) (z—y,2,Y%5+2)
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TaBLE 15. Reduction from 6 to m

Space group of If stressed so that z | X, Y, or Z Space group of
unstrained crystal, strained crystal,
order 6 per lattice order 2 per lattice

point Coordinates referred to axes of point,
unstrained crystal

No. Symbol | 1st Subset 2d Subset Zd Subset No. Symbol

= (z,9,2) @,z—y,2) W—r,1,2)
174 Peé ~ B 6 Pm
(2,9,2) #,2—y,2) (y—z,1,2)

TaBLE 16. Reduction from 3m to m

Space group of
unstrained crystal,
order 6 per lattice

Coordinates referred to axes of unstrained crystal

Space group of
strained crystal,
order 2 per lattice

point If stressed so that point
No. Symbol 1st Subset 2d Subset 3d Subset No. Symbol
@y, 2 W=z, 7, 2 ¢ @z=y, 2 §

156 P3m1 [110] | X, Y, or Z o 8 Cm
@z, 2) ( zz—y, 2 W—z, v, 2)
_ @y, 2) W—z, g, 2) ( #2z—y, 2

157 P31m [110] | X, Y, or Z - R 8 Cm
(,z, 2) ( Zy—z 2) (x—y, ¥, 2)
@y, 2 W—z, 2z 2 C gz—y, 2

158 P3el [110] || X, Y, or Z 9 Ce
@,7,Y5t2) (=il ) —z, v %+2)
. (@,y, 2 (Y=2, 7, 2) C #z—y, 2)

159 P3lc [170] || X, Y, or Z ) 9 Ce
,2,%%5+2) ( Z,y—=,%t+2) (—y, 4 %t2)
@y, 2 (Y=T T, 2) C ga—y, 2)

160 | peR3m | o) X, Yoo z ) 8 Cm
’ @, 2 ¢ 23—y, 2) -z, 9, 2)
@y, 2 -z, g, 2) ¢ gz—y, 2)

61| sl mo)x, v orz i 9 Ce
- @,%,Y5+2) Oz z=y02) W—z, 9 %t2)

TaBLE 17. Reduction from 32 to 2

Space group of
unstrained crystal,
order 6 per lattice

Coordinates referred to axes of unstrained crystal

Space group of
strained crystal,
order 2 per lattice

point If stressed so that point
No. Symbol 1st Subset 2d Subset 3d Subset No. Symbol

- @y, 2 ¢ g2=4, 2) W—z 2z 2

149 P312 | [170] | X, Y, or Z ) 5 G2
¥,1, z) -z, v, 2) ( zz—y, z)
(z,y, 2) ( %z, 2) @—z, 1, 2)

150 P321 | [110] | X, Y, or Z ) ) ) ) 5 C2
Wz, 2 =y, 9 2 ( Zy—-z, 2
_ @y, 2) ( #,2—y,%+2) W—z, %, %+2)

151 P3112 | [170] | X, Y, or Z ) ) 5 C2
#,%,%—2) W—z, 9,%—2) ( zz—y, 2
@y, 2 ( 72—y, %+2) W—z, Z,%+2)

152 P3:121 | [110] | X, Y, or Z B B 5 (e
Wz, 2) @y, ¥,%—2) ( Zy=1,%=2)
- @y, 2 ( 7,2—y,%+2) —z, &, %+2)

153 P312 | [170 ]| X, Y, or Z B ) 5 G2
#,%,%5—2) y—z, ¥,%—2) ( zz—y, 2
@y, 2 ( #2—y,%+2) (=2 &, 551:2)

154 P321 | [110] | X, Y, or Z B ) 5 Cc2
w,z, 2 (—y, ¥,%—2) ( Zy—z%—2)
@y, 2 ( #2-y, 2 W—z, 2z, 2

ol R o x vz b ' ’ 5 2
: w,z, 2 (@-y, ¥ 2 ( Zy—z 2
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TaBLE 18. Reduction from 4 to 2

Space group of If stressed so that z || X, Y, or Z Space group of
unatra‘iined clrystal, sté‘ainzed crlysttal.
CEES R pen attice Coordinates referred to axes of order 2 per lat ice

Doint unstrained crystal point
No. Symbol 1st Subset 2d Subset No. Symbol
(zy, 2 @ =z 2

75 P4 o R 3 127)
@y, 2 W 7, 2
@y, 2 @ rY4t2)

76 P4, . R 4 P2
@,9,Y5+2) W, I,%+?2)
@y, 2 @ x4t

77 P4y 3 P2
@,9, 2) (¥, z, Y5+2)
(v, 2 @, z%+2)

78 P43 . . 4 122
(@9, 15+2) W, %Y4%+2)
(z,u, 2 @, =z 2)

79 14 ) C2
@y, 2 w, % 2
(2,9, 2) @, Yotz, Yat+2)

80 T4, . 5 Cc2
@y, 2 w, Y—z, Y4+2)

TaBreE 19. Reduction from Z to 2

Space group of
unstrained crystal,
order 4 per lattice

If stressed so that z || X, Y, or Z

Coordinates referred to axes of

Space group of
strained crystal,
order 2 per lattice

point unstrained crystal point
No. Symbol 1st Subset 2d Subset No. Symbol

_ (2,9,2) (@,2,2)

81 P o ) 3 P2
,9,2) ,%,2)
_ (2,9, 2) @,2,2)

82 14 5 C2
(Z,9, 2) (v,%.2)
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TaBLE 20. Reduction from mm2 to m

Space group of
unstrained crystal,
order 4 per lattice

If stressed so that = | X, Y, or Z

Space group of
strained crystal,
order 2 per lattice

If stressed so thaty || X, Y, or Z

Space group of
strained crystal,
order 2 per lattice

point Coordinates referred to axes of unstrained crystal point Coordinates referred to axes of unstrained crystal point
No. Symbol 1st Subset 2d Subset No. Symbol 1st Subset 2d Subset No. Symbol
C z 2) C =z 7 2) C =z 2) C z 2)
25 Pmm?2 6 Pm 6 Pm
C % 9y 2 (7N RN?) (G ) «C z g 2
. - s
2% | Pme % v 2 C & 5t . - o v 2 « & v 2 : e
« % 9 2 C 7 4%+t C z, 7%t ( z 9%t
1 7 1
5 - C oz oy 2 C oz 50t . - C z v 2 ¢z  wkt?) - e
C % y%t+2 C z 4 2 ( z §,%t? C z ¥ 2
1 i L
28 Pma2 © & Y 2) (stz, Y, 2) . P C @& Y, 2) (=i, Y, 2) . .
b=z, 'y, 2 «C % 9 2) stz, 4, 2 C z ¥ 2
1 m i P 1
. Pea2, C = v 2 Cate, 9, 2 . - C % v 2 Gs—z,  9,}%+2) z -
b=z, 9, %%+2) C z 3%+t Mtx,  §, 2 C z 4%t
j T 1 7 1 1
- - ¢z v 2 O Y-y, 2+2) . - C % 9 2 « 7 A+%. Yet2) 7 Pe
%ty Yst2) «C % & 2 2%y Y%t+2) C z ¥ 2
4 il 7 L
31 Pmn2 € = o 2) (ttz, ¥, 2e+2) 6 Pm ( = Y, 2) « z, v 2) . -
C & 9 2 G-z, §,%+2) Mtr, 7, 1%+2) G-z, 7,%+2)
1 e — 14— 1
32 Pba2 Cona Cétnid—v, 2 7 Pe « z 9y 2 (€% Jf /z+?' 2) 7 Pe
s—z, Yo+, 2) € & b 2) Yo+, Y5—y, 2) « z 9 2)
— 15—1.1 1
33 Pna2; C z 9 2 btz Yo—v, 2) - - «C z ¥ 2 Y-z, /z“H_/, Vo+2) . e
(G4—z, YVo+y, Yot2) % §,%+2 (Vs+z, 15—y, 2) C z ¥,%t?
- A 14 1
34 Pnn2 ¢ & v 3 Gtz Jo—v, ot . Pe ( x y 2 (52, A-l-%, Yot+2) ; re
5=z, Yoty Yo+2) C % 4 2 Y4, Vo—y, Vo+2) € @ h B
35 | Cmm?2 s (N 8 Cm s »n 3 ¢ % y 2) g Cm
«C 7 9 2 ( & 4 2 € @ b A C 7 7 2
7,1 i _y I
36 | Cme C 5 9 2 (= 5%+ . om C w2 «C % v 2 . e
C 7 2)  F  §,%+2 ( 2 §,%+2) C % ¥,%t2)
i, Y -| ’ J
s | ces | (B %D | Comowwtd | C & w2 Czomats |
( %  9%+2) ( % @ 2 ( =z 7%+ C z 7 2
38 Amm2 « =z, 2) C z 2) o - ( 2 9y 2 (T y 2) . om
C % 9 2 «C z 4 2 C 2 4 2 C z ¥ 2
15— T, } )
2 it C =z 9 2) C z,%-y, 2) . e (O T/ ) ( z /24-% 2) . om
« &Y%ty 2 «C % 4 2 %y, 2 C z 0 2
1 i z Yo—z, ,  Z
40 o C = 5 2 Cote, 4, 2 5 - « =z 9 2 M— y ) . e
-z, ¥, 2 C z ¥ 2 Gste, 4, 2 C & b 2
1 15— Y%—x, Yo+,
- - ( = 4 2 Yotz Yoy, 2 . e ( 2 v 2 £ Jf éﬂf 2) 0 -
G-z, Y%+y, 2 «C 7 7 2) Mtz Y-y, 2 C z 4 2
© Fams C % 9 2 C =z 4 2 5 om C = 9 2 « 3z ?,_', 2) . -
« z 2) « z 7 2) « =z @ 2) « z 2)
© W C z 9y 2 Mz, Y-y, Yit+2) " . C z 9 2 (%—Jf, %+1f,%+z) . -
(4—zr, Yi+y, Ya+2) «C z 7 2 i+, Yi—y, Yi+2) «C z 7 2
s s z, 7, z, , C z 2)
44 Imm2 A ? A 2 8 Cm ( v ? - B 8 Cm
C & v 2 « % ¥ 2 ( =z ¥ 2 ¢ & @& 2
: b , 0 s b C z 9kt
. - C z 9 2) ¢z 5kt . o C =z ¥ ?) ! ! 2 8 Ce
C 7 y%t?) C @& 2)  z §,%t2 «C z 4 2
C & v 2 tz, ¥, 2 C z 9y 2 G-z, 'y, 2
46 Ima2 8 Cm - - 9 Ce
=z, ¥, 2 C @& @& 8 Gstz, ¥, 2 C z ¥ 2
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TaBLE 21. Reduction from mm2 to 2

Space group of
unstrained crystal,
order 4 per lattice

If stressed so that z || X. Y, or Z

Coordinates referred to axes of

Space group of
strained crystal,
order 2 per lattice

oL unstrained crystal point
No. Symbol 1st Subset 2d Subset No. Symbol

«C =z 2) C z @ 2)

25 Pmm 2 3 2
C 9, ?) C z v 2)
z,Y, Z z, §, Yotz

26 Pme2; : : ¢ T 4 P2y
( &9,%t2 C z ¥ 2
C zy, 2 C z 7%t

27 Pece2 3 P2
C %y 2 C & y%t2

A -

o T C zy, 2 Gotez, G, 2 2 -
« 3, 2) (o TR )
C zy 2 Catr, 5. 2)

29 Pca2 4 P2
C z,9%t? Gs—z, 9, Y%t2)

Llocty. 1

i e ( =zy 2 C 5,%—y %t2) 5 P2
C 7y 2 O z,%+y Yt2)
C zy, 2 Gt §,%5t2)

31 Pmn2; 4 P2)
Gs—2,9, Y5+2) C % y 2
C zy, 2 Gstr, Yo—y,  2)

32 Pha2 3 P2
C g 2 G~z Y5ty,  2)
z,9, 2) R A=k 2)

33 Pnagy | Coteian 4 P2,
C 4,9,%+2) (=, Yoty, Yot2)
C zy, 2 Cata, Yo—y, Jot2)

34 Pnn2 3 P2
(9, 2) (s—r, Yoty Y5t2)
9, Z z, U, 2)

35 Cmm2 ¢ ) | ! 3 B2
29 2) C & 2)

Y, Z ( s g, ot

36 Cme2; ¢ ov : ’ i) 4 P2,
O £,y,%t?) C % 9 2
C zy, 2 (S 2 )

37 Cec2 3 B2
[QE7A 2) C &  y%t2
C =z, ?) C 2 4 2)

38 Amm?2 5 C2
C %y 2 C % v 2
C zy 2 ( %y 2

39 Abm2 5 Cc2
C %y 2 C zk%ty, 2
C =z, 2) Gstz, 7, 2)

40 Ama2 5 C2
C %y 2 Gs—z, 2)
« =z, ?) stz Yoy, 2)

41 Aba2 5 ©2
C zy 2 b=z, Yt+y, 2
7,9, z z, 7, 2)

42 Fmm?2 ¢ 4 ¢ 5 @2
« 9 2) « z, 2)
C =zy, 2 (Ao A= ?)

43 Fdd2 5 C2
¢ 1z, 2) G~z Y+y, Yi+2)
Y, z rn, 9 2)

44 Tmm2 : ) ( 5 ©
«C %9 2) « z 2)
2, 2) C 2, §%+2

45 Iba2 5 C2
C %y 2 C % 3%t
C zy 2 Gstr, 4, 2

46 Ima2 5 @2
C %y 2 =z, U 2)

476



LLY

TABLE 22. Reauction from 222 to 2

Space group
of unstrained
crystal, order
4 per lattice

If stressed so that z || X, Y, or Z

Coordinates referred to axes of

Space group
of strained
crystal, order
2 per lattice

If stressed so that y || X, Y, or Z

Coordinates referred to axes of

Space group
of strained
crystal, order
2 per lattice

If stressed so that z | X, Y, or Z

Coordinates referred to axes of

Space group
of strained
crystal, order
2 per lattice

point unstrained crystal point unstrained crystal point unstrained crystal point
No. | Symbol 1st Subset 2d Subset No. | Symbol 1st Subset 2d Subset No. | Symbol 1st Subset 2d Subset No. | Symbol

=z, 92 « z 9y 2 C z v 2  z ¥ 2 « zy 2 C z 9 2

16 P222 B 3 P2 3 P2 ) 3 P2
C z 932 « % 9 2 « z vy 32 « z 3§ 2 C zy 2 «C % v, ?
C 2 92 ¢ 7, )2 C z v 2 C oz 4 2 C zy 2 C oz 9 2

17 | P22 3 P2 3 P2 4 P2
( z 32 ( %  §%+2) (% 9%-2) C % 9%+ C &9,%+2) ( %  9%-2)
 z, w2 Gé—z, Y51y, 2) « z 2) (stz, Yoy, 2) « =9 2) otz Yo—y, 2)

18 P2:2,2 4 P2, 4 P2, 3 122
stz Y-y, 2) « % 9 2 (s—z,Y+ty, 2) ( z 3§ 2 ( %y 2 G-z, Yty, 2
¢ % 2 ¢ &)ty }e—2) C z v 2 Otz Y=y, 2 C zy, 2 Cete,Yo—y, 2

19 | P2:2,2 4 P2 4 P2 4 P2
stz Y5y, 2) G-z, §,)%t2) ( %%t+y,Y%—2) Gi—z, §,%+2) (4—=,9,Y51+2) ( % 4%t+y,%—2)
( z 92 ( % 9%-2 C z v 2 C z 9 2 C zy 2 C z @ 2

20 | C222 ) 5 €2 5 G2 ) 4 P2
C z 332 «C % §%t+?) ( % 9%2 « % 3%+ ( %§,%+2) « % %2
( z, 92 «C z 9y 2 C z v 2 ( z ¥ 2 C zy 2 C z ¥ 2

21 C222 5 Cc2 5 (5 3 P2
( z, 1432 C % 9 2 « vy 2 « z 4 2 %y 2 « 3 v 2
( z, 92 « z vy 2 ( z, 9y 2 ( z, 4 32 C zvy 2 ( = 9 2

22 | F222 5 C2 5 © 5 C2
( =z, 432 « z 3 2) « z gy 32 « % 3§ 2 «C %3 2 « 3 9y 2
C z 92 «C % v 2 ( z v 2 ( z % 2 C zy, 2 ( 2 9 2

23 1222 ) ) . 5 2 ) ) ) ) 5 c2 o ) 5 c2
( z, 14,2 C z 9 2 C z vy 32 «C z 3 2) C zy 2 « % v 2
C z 92 ( %,%ty,1—2) C z v 2 Gstr, Yo—y, 2) ( zy, 2 stz Yo—y, 2

24 | 12212 ) 5 ¢2 . ) 5 G2 ) 5 @2
Otz )=y, 2) (o=, 4)et2) ¢ %08ty )at2) Ce—z, 9,%%+2) Ce—x,4,512) ¢ &)ty -2




TasLe 23. Reduction from 3 to 1

Space group of No specialization of stress Space group of
unstrained crystal, strained crystal,
order 3 per lattice order 1 per lattice

point Coordinates referred to axes of unstrained point
crystal
No. Symbol 1st Subset 2d Subset 3d Subset No. Symbol
143 P3 @y | Gz—y, 2| W—2% 2 1 P1
144 P3, @,9,2) | G-y 3%t+2) | W—2,7,%+2) 1 P1
145 P3y @,9,2) | @z—y, %+2) | W—2,%,2%+2) 1 P1
146 R3 (@92 | Gz—y, 2 | @21 2 1 Ll
hex. axes

TABLE 24. Reduction from m to 1

No specialization of stress

Space group of Space group of
unstrained crystal, strained crystal,
order 2 per lattice Coordinates referred to axes order 1 per lattice

point of unstrained crystal point
(mLy)
No. Symbol | 1st Subset 2d Subset No. Symbol

6 Pm (2,9,2) (@5, 2 1 121

7 Pe (2,9,2) (z,9, %5+2) 1 1531

8 Cm (@,9,2) @y 2 1 Pl

9 Ce (2,9, 2) (@9, Y5+2) 1 PL

TaBLE 25. Reduction from 2 to 1

Space group of
unstrained crystal,
order 2 per lattice

No specialization of stress

Coordinates referred to axes

Space group of
strained crystal,
order 1 per lattice

point of unstrained crystal point
@ly)
No. Symbol | 1st Subset { 2d Subset No. Symbol
3 P2 (z,9,2) (@ Y, 2) 1 P1
4 P2, (2,9, 2) (Tz, Votvy, 2) 1 P1
5 C2 (2,9, 2) @ 2 1 P1

TaBLe 26. Most general stress consistent with a reduction of a moncentrosymmetric point group to any one of its stress-induced

subgroups
Subgroup
Initial Minimume |—Compound
group
Self 42m 422 3m 32 3 mm2 229 m 2 1
subgroup
[110], [110], z || 4 I X,Y, 7 [110] 1| x|
Bm | X=Y=Z| X=Y;2|Z | __ X=Y;[111] | Z X, Y, Z any |DY 2l & 1,20 0y or | XY, or | Any
permutation any permutation 7 7
z, ¥, z or [110], 2 or [110]
432 X=Y=2| . X=Y:z|Z | X=Y; 0] | Z || [10], 2 | X, ¥, Z, oo | X, ¥, | Any
any permutation or 7
X=¥: o0zl X, Y, Z, 5
2 D e Bt Lt [y | Z |-~ any permutation ==-------- X, )ZZ' or | Any




TaBLe —Continued

Subgroup
Initial’
group
Self mm2 222 m 2 ]
subgroup
2| X, Y,or Zor HORAT
3 r For 6m2: I ks
- - [110], [110], z || : _[110]; for
h o2 s X[‘ }7” X,Y, Z,any | ... 6!,1119]:[{%] 62m: [110] Any
(hex. axes Al permutation H‘}' Y or I X, Y, or
Htl) Z
L Z
6mm X=Y, | z vl any two [110] or [110] z |l S
(hex. axes) z| Z Y Z B st | X, Y,or Z XY, or'Z:
622 X=Y, [110], [1T0], 0r z| Any
(hex. axes) 2|l Z | X, Y,or Z
6 X=X, ||| z ||
(hex. axes) z |l z EXERY M OrEZt Any
6 XY 2 R e
(hex. axes) z| Z X,Y,or Z Any
~ For 42m: For 42m: — Toor 20m-
[110], [110], z,9, z for For 42m: ’ 1‘}“ ?;rall:é_
_ X=Y z; for 4m2: y 4m2: [110], 110]; for ['110] “]\,'
42m z_IZ’ z,9y, 2|l X, [110], z || m2: z || 1% nyr ‘7' Any
Y, Z,atny Jl X, Y, Z, X,}A’,or orz || X
permuta- any per- 7 7
L tion mutation Y, orz
z,y, 2z or [110],
S [110], z || X, z or [110] z |l
| BNE || ey |feeesemess IX,Y,orZ | X, Y,orz | AW
permutation
Xy "ot Orn[l})]' (110]
o =Y, , 2|l X, z, ,0r 2
422 z| Z |ttt Y, Z,any |--m0o0oo I X, Y,or Z Any
permutation
X=Y, z ||
4 P A B B X,Y,or Z Any
1 X=Y, z ||
Tl e e e X, Yooz | AW
For]31}11:
3m X=Y, [110]; for
(hex. axes) | z[ Z ﬁ1§,'1[/‘1,131]- """"""""" oy
Z
For 321:
110]; for
32 ¥ [110]; fo
(hex. axes) | z[| Z |--mmmtmmmmmmmomsfemsmmmmmmomseos|emsoeoooooooooo ”313 7[117'1%]r AN
3 2
(hex. axes) ARZB i i e e Any
7,y 2|
mm2 2% 3%, /4, / \/ z or | X,¥,or Z| An
any \/\ S ne sz || dl 29eag L ¥
perm.
LYzl \/ \
299 EXOWY N7 / z,9, or 2 o
- any /\ /\ """""""""""" | X, Y,orz | =~
perm.
m(Ly) A \/ \/ \/ \/ Any
X,Y,or /\ /\ /\ y
Z
Z \ \ \
<
1 oy \/ \/ \\/ \< /

Large square brackets indicate same subgroup in equivalent setting.
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