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Stability Spaces and Epikernels

of R-irreducible Representations

of Crystal Point Groups

Triclinic system

Geometric class No. G1: Group C1 − 1

The geometric class No. G1 contains only one group: C1 − 1 which is trivial.
Stability space is spanned by the invariant variable x1.

Geometric class No. G2: Group Ci − 1

The geometric class No. G2: contains only one group: Ci − 1 which has only the trivial subgroup
C1 with stability space spanned by the variable x−1 .

Monoclinic system

Geometric classes No. G3: C2 − 2 and No. G4: Cs −m

The groups of geometric classes No. G3: C2 − 112 and No. G4: Cs − 11m have only the trivial
subgroup C1 with stability space spanned by the variable x3.

Geometric class No. G5: Group C2hz − 2z/mz

Ci 1 x+
3

C2z 112z x−1

Csz 11mz x−3

C1 1 x+
3 , x−1 , x−3
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Orthorhombic system

Geometric class No. G6 : Group D2 − 2x2y2z

No. G7: C2vz −mxmy2z

G6 G7

C2z 112z C2z 112z x2

C2x 2x11 Csx mx11 x3

C2y 12y1 Csy 1my1 x4

C1 1 C1 1 x2, x3, x4

Geometric class No. G8: Group D2h −mxmymz

C2hz 112z/mz x+
2

C2hx 112x/mx x+
3

C2hy 112y/my x+
4

D2 2x2y2z x−1

C2vz mxmy2z x−2

C2vx 2xmymz x−3

C2vy mx2ymz x−4

Ci 1 x+
2 , x+

3 , x+
4

C2z 112z x+
2 , x−1 , x−2

C2x 2x11 x+
3 , x−1 , x−3

C2y 12y1 x+
4 , x−1 , x−4

Csz 11mz x+
2 , x−3 , x−4

Csx mx11 x−2 , x+
3 , x−4

Csy 1my1 x−2 , x−3 , x+
4

C1 1 x+
2 , x+

3 , x+
4 , x−1 , x−2 , x−3 , x−4
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Tetragonal system

Geometric class No. G9: Group 4z − C4z

No. G10: 4z − S4z

G9 G10

C2z 112z C2z 112z x3

C1 1 C1 1 x3, (x1, y1)

Geometric class No. G11: Group 4z/mz - C4hz

C2hz 112z/mz x+
3

C4z 4z x−1

S4z 4z x−3

C2z 112z x+
3 , x−1 , x−3

Ci 112z x+
3 , (x+

1 , y+
1 )

Csz 11mz x+
3 , (x−1 , y−1 )

C1 1 x+
3 , x−1 , x−3 , (x+

1 , y+
1 ), (x−1 , y−1 )
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Geometric class No. G12: Group 4z2x2xy −D4z

No. G13: 4zmxmxy − C4vz

No. G14: (a) 4z2xmxy −D2dz

(b) 4zmx2xy − D̂2dz

G12 G13 G14a G14b

C4z 4z C4z 4z S4z 4z S4z 4z x2

D2 2x2y2z C2vz mxmy2z D2 2x2y2z C2vz mxmym2z x3

D̂2z 2xy2xy2z Ĉ2vz mxymxy2z Ĉ2vz mxymxy2z D̂2z 2xy2xy2z x4

C2z 112z C2z 112z C2z 112z C2z 112z x2, x3, x4

C2x 2x11 Csx mx11 C2x 2x11 Csx mx11 x3, (x1, 0)

C2y 12y1 Csy 1my1 C2y 12y1 Csy 1my1 x3, (0, x1)

C2xy 12xy1 Csxy 1mxy1 Csxy 1mxy1 C2xy 12xy11 x4, (x1, x1)

C2xy 2xy11 Csxy mxy11 Csxy mxy11 C2xy 2xy11 x4, (x1,−x1)

C1 1 C1 1 C1 1 C1 1 x2, x3, x4, (x1, y1)
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Geometric class No. G15: Group D4hz − 4z/mzmxmxy

C4hz 4z/mz x+
2

D2h mxmymz x+
3

D̂2hz mxymxymz x+
4

D4z 4z2x2xy x−1

C4vz 4zmxmxy x−2

D2dz 4z2xmxy x−3

D̂2dz 4zmx2xy x−4

C2hz 112z/mz x+
2 , x+

3 , x+
4

C4z 4z x+
2 , x−1 , x−2

D2 2x2y2z x+
3 , x−1 , x−3

D̂2z 2xy2xy2z x+
4 , x−1 , x−4

S4z 4z x+
2 , x−3 , x−4

C2vz mxmy2z x−2 , x+
3 , x−4

Ĉ2vz mxymxy2z x−2 , x−3 , x+
4

C2z 112z x+
2 , x+

3 , x+
4 , x−1 , x−2 , x−3 , x−4

C2hx 2x/mx11 x+
3 , (x+

1 , 0)

C2hy 12y/my1 x+
3 , (0, x+

1 )

C2hxy 12xy/mxy1 x+
4 , (x+

1 , x+
1 )

C2hxy 2xy/mxy11 x+
4 , (x+

1 ,−x+
1 )

Ci 1 x+
2 , x+

3 , x+
4 , (x+

1 , y+
1 )
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Geometric class No. G15: Group D4hz − 4z/mzmxmxy cont.1/end

C2vx 2xmymz x+
3 , (x−1 , 0)

C2vy mx2ymz x+
3 , (0, x−1 )

C2vxy mxy2xymz x+
4 , (x−1 , x−1 )

C2vxy 2xymxymz x+
4 , (x−1 ,−x−1 )

Csz 11mz x+
2 , x+

3 , x+
4 , (x−1 , y−1 )

C2x 2x11 x+
3 , x−1 , x−3 , (x+

1 , 0), (x−1 , 0)
C2y 12y1 x+

3 , x−1 , x−3 , (0, x+
1 ), (0, x−1 )

C2xy 12xy1 x+
4 , x−1 , x−4 , (x+

1 , x+
1 ), (x−1 , x−1 )

C2xy 2xy11 x+
4 , x−1 , x−4 , (x+

1 ,−x+
1 ), (x−1 ,−x−1 )

Csx mx11 x+
3 , x−2 , x−4 , (x+

1 , 0), (0, x−1 )
Csy 1my1 x+

3 , x−2 , x−4 , (0, x+
1 ), (x−1 , 0)

Csxy 1mxy1 x+
4 , x−2 , x−3 , (x+

1 , x+
1 ), (x−1 ,−x−1 )

Csxy mxy11 x+
4 , x−2 , x−3 , (x+

1 ,−x+
1 ), (x−1 , x−1 )

C1 112z x+
2 , x+

3 , x+
4 , x−1 , x−2 , x−3 , x−4 , (x+

1 , y+
1 ), (x−1 , y−1 )
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Hexagonal family; trigonal system

Geometric class No. G16: Group C3 - 3z

The groups of the geometric class No. G16: C3 − 3 have only the trivial subgroup C1 with stability
space spanned by the variables (x1, y1).

Geometric class No. G17: Group C3i - 3z

C3 3z x−1

Ci 1 (x+
1 , y+

1 )

C1 1 x−1 , (x+
1 , y+

1 ), (x−1 , y−1 )

Geometric class No. G18: Group (a) D3x - 3z2x1
No. G19: (a) C3vx - 3zmx1

18a 19a

C3 3z C3 3z x2

C2x 2x11 Csx mx11 (x1, 0)

C2x′ 2x′11 Csx′ mx′11 (−ax1, bx1)

C2x′′ 2x′′11 Csx′′ mx′′11 (−ax1,−bx1)

C1 1 C1 1 x2, (x1, y1)

Geometric class No. G18: Group (b) D3y - 3z12y

No. G19: (b) C3vy - 3z1my

18b 19b

C3 3z C3 3z x2

C2y 12y1 Csy my11 (0, y1)

C2y′ 12y′1 Csy′ my′11 (−by1,−ay1)

C2y′′ 12y′′1 Csy′′ my′′11 (by1,−ay1)

C1 1 C1 1 x2, (x1, y1)
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Geometric class No. G20: Group (a) D3dx - 3zmx1

C3i 3z x+
2

D3x, 3z2x1 x−1

C3vx, 3zmx1 x−2

C3 3z x+
2 , x−1 , x−2

C2hx 2x/mx11 (x+
1 , 0)

C2hx′ 2x′/mx′11 (−ax+
1 , bx+

1 )

C2hx′′ 2x′′/mx′′11 (−ax+
1 ,−bx+

1 )

Ci 1 x+
2 , (x+

1 , y+
1 )

C2x 2x11 x−1 , (x+
1 , 0), (x−1 , 0)

C2x′ 2x′11 x−1 , (−ax+
1 , bx+

1 ), (−ax−1 , bx−1 )

C2x′′ 2x′′11 x−1 , (−ax+
1 ,−bx+

1 ), (−ax−1 ,−bx−1 )

Csx mx11 x−2 , (x+
1 , 0), (0, y−1 )

Csx′ mx′11 x−2 , (−ax+
1 , bx+

1 ), (−by−1 ,−ay−1 )

Csx′′ mx′′11 x−1 , (−ax+
1 ,−bx+

1 ), (by−1 ,−ay−1 )

C1 1 x+
2 , x−1 , x−2 , (x+

1 , y+
1 ), (x−1 , y−1 )
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Geometric class No. G20: Group (b) D3dy - 3z1my

C3i 3z x+
2

D3y, 3z12y x−1

C3vy, 3z1my x−2

C3 3z x+
2 , x−1 , x−2

C2hy 12y/my1 (0, y+
1 )

C2hy′ 12y′/my′1 (−by+
1 ,−ay+

1 )

C2hy′′ 12y′′/my′′1 (by+
1 ,−ay+

1 )

Ci 1 x+
2 , (x+

1 , y+
1 )

C2y 12y1 x−1 , (0, y+
1 ), (0, y−1 )

C2y′ 12y′1 x−1 , (−by+
1 ,−ay+

1 ), (−by−1 ,−ay−1 )

C2y′′ 12y′′1 x−1 , (by+
1 ,−ay+

1 ), (by−1 ,−ay−1 )

Csy 1my1 x−2 , (0, y+
1 ), (x−1 , 0)

Csy′ 1my′1 x−2 , (−by+
1 ,−ay+

1 ), (−ax−1 , bx−1 )

Csy′′ 1my′′1 x−1 , (by+
1 ,−ay+

1 ), (−ax−1 ,−bx−1 )

C1 1 x+
2 , x−1 , x−2 , (x+

1 , y+
1 ), (x−1 , y−1 )
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Hexagonal family; hexagonal system

Geometric class No. G21: Group C6 - 6z

No. G22: C3h - 6z

G21 G22

C3 3z C3 3z x3

C2z 112z Csz 11mz (x2, y2)

C1 1 C1 1 x3, (x2, y2), (x1, y1)

Geometric class No. G23: Group C6h - 6z/mz

C3i 3z x+
3

C6 6z x−1

C3h 6z x−3

C3 3z x+
3 , x−1 , x−3

C2hz 112z/mz (x+
2 , y+

2 )

Ci 1 x+
3 , (x+

2 , y+
2 ), (x+

1 , y+
1 )

C2z 112z x−1 , (x+
2 , y+

2 ), (x−2 , y−2 )

Csz 11mz x−3 , (x+
2 , y+

2 ), (x−1 , y−1 )

C1 1 x+
3 , x−1 , x−3 , (x+

2 , y+
2 ), (x+

1 , y+
1 ), (x−2 , y−2 ), (x−1 , y−1 )
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Geometric class No. G24: Group D6 − 6z2x2y

No. G25: C6v − 6zmxmy

G24 G25

C6 6z C6 6z x2

D3x 3z2x1 C3vx 3zmx1 x3

D3y 3z12y C3vy, 3z1my x4

C3 3z C3 3z x2, x3, x4

D2 2x2y2z C2vz mxmy2z (x2, 0)

D2′ 2x′2y′2z C2vz′ mx′my′2z (−ax2, bx2)

D2′′ 2x′′2y′′2z C2vz′′ mx′′my′′2z (−ax2,−bx2)

C2z 112z C2z 112z x2, (x2, y2)

C2x 2x11 Csx mx11 x3, (x2, 0), (x1, 0)

C2x′ 2x′11 Csx′ mx′11 x3, (−ax2, bx2), (−ax1, bx1)

C2x′′ 2x′′11 Csx′′ mx′′11 x3, (−ax2,−bx2), (−ax1,−bx1)

C2y 12y1 Csy 1my1 x4, (x2, 0), (0, y1)

C2y′ 12y′1 Csy′ 1my′1 x4, (−ax2, bx2), (−by1,−ay1)

C2y′′ 12y′′1 Csy′′ 1my′′1 x4, (−ax2,−bx2), (by1,−ay1)

C1 1 C1 1 x2, x3, x4, (x2, y2), (x1, y1)
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Geometric class No. G26: Group (a) D3h − 6z2xmy

(b) D̂3h − 6zmx2y

G26a G26b

C3h 6z C3h 6z x2

D3x 3z2x1 C3vx 3zmx1 x3

C3vy, 3z1my D3y, 3z12y x4

C3 3z C3 3z x2, x3, x4

C2vx 2xmymz C2vy mx2ymz (x2, 0)

C2vx′ 2x′my′mz C2vy′ mx′2y′mz (−ax2, bx2)

C2vx′′ 2x′′my′′mz C2vy′′ mx′′2y′′mz (−ax2,−bx2)

Csz 11mz Csz 11mz x2, (x2, y2)

C2x 2x11 Csx mx11 x3, (x2, 0), (x1, 0)

C2x′ 2x′11 Csx′ mx′′11 x3, (−ax2, bx2), (−ax1, bx1)

C2x′′ 2x′′11 Csx′′ mx′′11 x3, (−ax2,−bx2), (−ax1,−bx1)

Csy 1my1 C2y 12y1 x4, (x2, 0), (0, y1)

Csy′ 1my′1 C2y′ 12y′1 x4, (−ax2, bx2), (−by1,−ay1)

Csy′′ 1my′′1 C2y′′ 12y′′1 x4, (−ax2,−bx2), (by1,−ay1)

C1 1 C1 1 x2, x3, x4, (x2, y2), (x1, y1)
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Geometric class No. G27: Group D6h − 6z/mzmxmy

C6h, 6z/mz x+
2

D3dx, 3zmx1 x+
3

D3dy, 3z1my x+
4

D6, 6z2x2y x−1

C6v, 6zmxmy x−2

D3h, 6z2xmy x−3

D̂3h, 6zmx2y x−4

C3i, 3z x+
2 , x+

3 , x+
4

C6, 6z x+
2 , x−1 , x−2

D3x, 3z2x1 x+
3 , x−1 , x−3

D3y, 3z12y x+
4 , x−1 , x−4

C3h, 6z x+
2 , x−3 , x−4

C3vx, 3zmx1 x+
3 , x−2 , x−4

C3vy, 3z1my x+
4 , x−2 , x−3

C3, 3z x+
2 , x+

3 , x+
4 , x−1 , x−2 , x−3 , x−4

D2h mxmymz (x+
2 , 0)

D2h′ mx′my′mz (−ax+
2 , bx+

2 )

D2h′′ mx′′my′′mz (−ax+
2 ,−bx+

2 )

C2hz 112z/mz x2, (x+
2 , y+

2 )

C2hx 2x/mx11 x+
3 , (x+

2 , 0), (x+
1 , 0)

C2hx′ 2x′/mx′11 x+
3 , (−ax+

2 , bx+
2 ), (−ax+

1 , bx+
1 )

C2hx′′ 2x′′/mx′′1 x+
3 , (−ax+

2 ,−bx+
2 ), (−ax+

1 ,−bx+
1 )

C2hy 12y/my1 x+
4 , (x+

2 , 0), (0, y+
1 )

C2hy′ 12y′/my′1 x+
4 , (−ax+

2 , bx+
2 ), (−by+

1 ,−ay+
1 )

C2hy′′ 12y′′/my′′1 x+
4 , (−ax+

2 ,−bx+
2 ), (by+

1 ,−ay+
1 )

Ci 1 x+
2 , x+

3 , x+
4 ; (x+

2 , y+
2 ), (x+

1 , y+
1 )
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Geometric class No. G27: Group D6h − 6z/mzmxmy cont.1/end

D2 2x2y2z x−1 , (x+
2 , 0), (x−2 , 0)

D2′ 2x′2y′2z x−1 , (−ax+
2 , bx+

2 ), (−ax−2 , bx−2 )

D2′′ 2x′′2y′′2z x−1 , (−ax+
2 ,−bx+

2 ), (−ax−2 ,−bx−2 )

C2vz mxmy2z x−2 , (x+
2 , 0), (0, y−2 )

C2vz′ mx′my′2z x−2 , (−ax+
2 , bx+

2 ), (−by−2 ,−ay−2 )

C2vz′′ mx′′my′′2z x−2 , (−ax+
2 ,−bx+

2 ), (by−2 ,−ay−2 )

C2z 112z x+
2 , x−1 , x−2 ; (x+

2 , y+
2 ), (x−2 , y−2 )

C2vx 2xmymz x+
3 , (x+

2 , 0), (x−1 , 0)

C2vx′ 2x′my′mz x+
3 , (−ax+

2 , bx+
2 ), (−ax−1 , bx−1 )

C2vx′′ 2x′′my′′mz x+
3 , (−ax+

2 ,−bx+
2 ), (−ax−1 ,−bx−1 )

C2vy mx2ymz x+
4 , (x+

2 , 0), (0, y−1 )

C2vy′ mx′2y′mz x+
4 , (−ax+

2 , bx+
2 ), (−by−1 ,−ay−1 )

C2vy′′ mx′′2y′′mz x+
4 , (−ax+

2 ,−bx+
2 ), (by−1 ,−ay−1 )

Csz 11mz x+
2 , x−3 , x−4 ; (x+

2 , y+
2 ), (x−1 , y−1 )

C2x 2x11 x+
3 , x−1 , x−3 , (x+

2 , 0), (x+
1 , 0), (x−2 , 0), (x−1 , 0)

C2x′ 2x′11 x+
3 , x−1 , x−3 , (−ax+

2 , bx+
2 ), (−ax+

1 , bx+
1 ), (−ax−2 , bx−2 ), (−ax−1 , bx−1 )

C2x′′ 2x′′11 x+
3 , x−1 , x−3 , (−ax+

2 ,−bx+
2 ), (−ax+

1 ,−bx+
1 ), (−ax−2 ,−bx−2 ), (−ax−1 ,−bx−1 )

C2y 12y1 x+
4 , x−1 , x−4 , (x+

2 , 0), (0, y+
1 ), (x−2 , 0), (0, y−1 )

C2y′ 12y′1 x+
4 , x−1 , x−4 , (−ax+

2 , bx+
2 ), (−by+

1 ,−ay+
1 ), (−ax−2 , bx−2 ), (−by−1 ,−ay−1 )

C2y′′ 12y′′1 x+
4 , x−1 , x−4 , (−ax+

2 ,−bx+
2 ), (by+

1 ,−ay+
1 ), (−ax−2 ,−bx−2 ), (by−1 ,−ay−1 )

Csx mx11 x+
3 , x−2 , x−4 , (x+

2 , 0), (x+
1 , 0), (0, y−2 ), (0, y−1 )

Csx′ mx′11 x+
3 , x−2 , x−4 , (−ax+

2 , bx+
2 ), (−ax+

1 , bx+
1 ), (−by−2 ,−ay−2 ), (−by−1 ,−ay−1 )

Csx′′ mx′′11 x+
3 , x−2 , x−4 , (−ax+

2 ,−bx+
2 ), (−ax+

1 ,−bx+
1 ), (by−2 ,−ay−2 ), (by−1 ,−ay−1 )

Csy 1my1 x+
4 , x−2 , x−3 , (x+

2 , 0), (0, y+
1 ), (0, y−2 ), (x−1 , 0)

Csy′ 1my′1 x+
4 , x−2 , x−3 , (−ax+

2 , bx+
2 ), (−by+

1 ,−ay+
1 ), (−by−2 ,−ay−2 ), (−ax−1 , bx−1 )

Csy′′ 1my′′1 x+
4 , x−2 , x−3 , (−ax+

2 ,−bx+
2 ), (by+

1 ,−ay+
1 ), (by−2 ,−ay−2 ), (−ax−1 ,−bx−1 )

C1 1 x+
2 , x−1 , x−2 ; (x+

2 , y+
2 ), (x−1 , y−1 )
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Cubic system

Geometric class No. G28: Group T − 23

D2 2x2y2z (x3, y3)

C2z 112z (x3, y3), (0, 0, z1)

C2x 2x11 (x3, y3), (z1, 0, 0)

C2y 12y1 (x3, y3), (0, z1, 0)

C3p 3p (x1, x1, x1)

C3q 3q (−x1,−x1, x1)

C3r 3r (x1,−x1,−x1)

C3s 3s (−x1, x1,−x1)

C1 1 (x3, y3), (x1, y1, z1)
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Geometric class No. G29: Group Th −m3

T 23 x−1

D2h mxmymz (x+
3 , y+

3 )

D2 2x2y2z x−1 (x+
3 , y+

3 ), (x−3 , y−3 )

C2hz 112z/mz (x+
3 , y+

3 ), (0, 0, z+
1 )

C2hx 2x/mx11 (x+
3 , y+

3 ), (z+
1 , 0, 0)

C2hy 12y/my1 (x+
3 , y+

3 ), (0, z+
1 , 0)

C3ip 3p (x+
1 , x+

1 , x+
1 )

C3iq 3q (−x+
1 ,−x+

1 , x+
1 )

C3ir 3r (x+
1 ,−x+

1 ,−x+
1 )

C3is 3s (−x+
1 , x+

1 ,−x+
1 )

Ci 1 (x+
3 , y+

3 ), (x+
1 , y+

1 , z+
1 )

C2vz mxmy2z (x+
3 , y+

3 ), (0, 0, z−1 )

C2vx 2xmymz (x+
3 , y+

3 ), (z−1 , 0, 0)

C2vy mx2ymz (x+
3 , y+

3 ), (0, z−1 , 0)

C2z 112z x−1 , (x+
3 , y+

3 ), (x−3 , y−3 ), (0, 0, z+
1 ), (0, 0, z−1 )

C2x 2x11 x−1 , (x+
3 , y+

3 ), (x−3 , y−3 ), (z+
1 , 0, 0), (z−1 , 0, 0)

C2y 12y1 x−1 , (x+
3 , y+

3 ), (x−3 , y−3 ), (0, z+
1 , 0), (0, z−1 , 0)

Csz 11mz (x+
3 , y+

3 ), (0, 0, z+
1 ), (x−1 , y−1 , 0)

Csx mx11 (x+
3 , y+

3 ), (z+
1 , 0, 0), (0, x−1 , y−1 )

Csy 1my1 (x+
3 , y+

3 ), (0, z+
1 , 0), (y−1 , 0, x−1 )

C3p 3p x−1 , (x+
1 , x+

1 , x+
1 ), (x−1 , x−1 , x−1 )

C3q 3q x−1 , (−x+
1 ,−x+

1 , x+
1 ), (−x−1 ,−x−1 , x−1 )

C3r 3r x−1 , (x+
1 ,−x+

1 ,−x+
1 ), (x−1 ,−x−1 ,−x−1 )

C3s 3s x−1 , (−x+
1 , x+

1 ,−x+
1 ), (−x−1 , x−1 ,−x−1 )

C1 1 x−1 , (x+
3 , y+

3 ), (x−3 , y−3 ), (x+
1 , y+

1 , z+
1 ), (x−1 , y−1 , z−1 )
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Geometric class No. G30: Group O − 432
No. G31: Td − 43m

G30 G31

T 23 T 23 x2

D4z 4z2x2xy D2dz 4z2xmxy (x3, 0)

D4x 4x2y2yz D2dx 4x2ymyz (−ax3, bx3)

D4y 4y2z2zx D2dy 4y2zmzx (−ax3,−bx3)

D2 2x2y2z D2 2x2y2z x2, (x3, y3)

C4z 4z S4z 4z (x3, 0), (0, 0, z1)

C4x 4x S4x 4x (−ax3, bx3), (z1, 0, 0)

C4y 4y S4y 4y (−ax3,−bx3), (0, z1, 0)

D̂2z 2xy2xy2z Ĉ2vz mxymxy2z (x3, 0), (0, 0, z2)

D̂2x 2yz2yz2x Ĉ2vx myzmyz2x (−ax3, bx3), (z2, 0, 0)

D̂2y 2zx2zx2y Ĉ2vy mzxmzx2y (−ax3,−bx3), (0, z2, 0)

C2z 112z C2z 112z x2, (x3, y3), (0, 0, z1), (0, 0, z2)
C2x 2x11 C2x 2x11 x2, (x3, y3), (z1, 0, 0), (z2, 0, 0)
C2y 12y1 C2y 12y1 x2, (x3, y3), (0, z1, 0), (0, z2, 0)

C2xy 12xy1 Csxy 1mxy1 (x3, 0), (x1, x1, 0), (x2,−x2, z2)

C2xy 2xy11 Csxy mxy11 (x3, 0), (x1,−x1, 0), (x2, x2, z2)

C2yz 12yz1 Csyz 1myz1 (−ax3, bx3), (0, x1, x1), (z2, x2,−x2)

C2yz 2yz11 Csyz myz11 (−ax3, bx3), (0, x1,−x1), (z2, x2, x2)

C2zx 12zx1 Cszx 1mzx1 (−ax3,−bx3), (x1, 0, x1), (−x2, z2, x2)

C2zx 2zx11 Cszx mzx11 (−ax3,−bx3), (−x1, 0, x1), (x2, z2, x2, )

D3p 3p2xy C3vp 3pmxy (x2, x2, x2)

D3q 3q2xy C3vq 3qmxy (−x2,−x2, x2)

D3r 3r2xy C3vr 3rmxy (x2,−x2,−x2)

D3s 3s2xy C3vs 3smxy (−x2, x2,−x2)

C3p 3p C3p 3p x2, (x2, x2, x2), (x1, x1, x1)

C3q 3q C3q 3q x2, (−x2,−x2, x2), (−x1,−x1, x1)

C3r 3r C3r 3r x2, (x2,−x2,−x2), (x1,−x1,−x1)

C3s 3s C3s 3s x2, (−x2, x2,−x2), (−x1, x1,−x1)

C1 1 C1 1 x2, (x3, y3), (x2, y2, z2), (x1, y1, z1)
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Geometric class No. G32: Group Oh −m3m

Th m3 x+
2

O 432 x−1

Td 43m x−2

T 23 x+
2 , x−1 , x−2

D4hz 4z/mzmxmxy (x+
3 , 0)

D4hx 4x/mxmymyz (−ax+
3 , bx+

3 )

D4hy 4y/mymzmzx (−ax+
3 ,−bx+

3 )

D2h mxmymz x+
2 , (x+

3 , y+
3 )

C4hz 4z/mz (x+
3 , 0), (0, 0, z+

1 )

C4hx 4x/mx (−ax+
3 , bx+

3 ), (z+
1 , 0, 0)

C4hy 4y/my (−ax+
3 ,−bx+

3 ), (0, z+
1 , 0)

D̂2hz mxymxymz (x+
3 , 0), (0, 0, z+

2 )

D̂2hx myzmyzmx (−ax+
3 , bx+

3 ), (z+
2 , 0, 0)

D̂2hy mzxmzxmy (−ax+
3 ,−bx+

3 ), (0, z+
2 , 0)

C2hz 112z/mz x+
2 , (x+

3 , y+
3 ), (0, 0, z+

1 ), (0, 0, z+
2 )

C2hx 2x/mx11 x+
2 , (x+

3 , y+
3 ), (z+

1 , 0, 0), (z+
2 , 0, 0)

C2hy 12y/my1 x+
2 , (x+

3 , y+
3 ), (0, z+

1 , 0), (0, z+
2 , 0)

C2hxy 12xy/mxy1 (x+
3 , 0), (x+

1 , x+
1 , 0), (x+

2 ,−x+
2 , z+

2 )

C2hxy 2xy/mxy11 (x+
3 , 0), (x+

1 ,−x+
1 , 0), (x+

2 , x+
2 , z+

2 )

C2hyz 12yz/myz1 (−ax+
3 , bx+

3 ), (0, x+
1 , x+

1 ), (z+
2 , x+

2 ,−x+
2 )

C2hyz 2yz/myz11 (−ax+
3 , bx+

3 ), (0, x+
1 ,−x+

1 ), (z+
2 , x+

2 , x+
2 )

C2hzx 12zx/mzx1 (−ax+
3 ,−bx+

3 ), (x+
1 , 0, x+

1 ), (−x+
2 , z+

2 , x+
2 )

C2hzx 2zx/mzx11 (−ax+
3 ,−bx+

3 ), (−x+
1 , 0, x+

1 ), (x+
2 , z+

2 , x+
2 )

D3dp 3pmxy (x+
2 , x+

2 , x+
2 )

D3dq 3qmxy (−x+
2 ,−x+

2 , x+
2 )

D3dr 3rmxy (x+
2 ,−x+

2 ,−x+
2 )

D3ds 3smxy (−x+
2 , x+

2 ,−x+
2 )

C3ip 3p x+
2 , (x+

2 , x+
2 , x+

2 ), (x+
1 , x+

1 , x+
1 )

C3iq 3q x+
2 , (−x+

2 ,−x+
2 , x+

2 ), (−x+
1 ,−x+

1 , x+
1 )

C3ir 3r x+
2 , (x+

2 ,−x+
2 ,−x+

2 ), (x+
1 ,−x+

1 ,−x+
1 )

C3is 3s x+
2 , (−x+

2 , x+
2 ,−x+

2 ), (−x+
1 , x+

1 ,−x+
1 )

Ci 1 x+
2 , (x+

3 , y+
3 ), (x+

2 , y+
2 , z+

2 ), (x+
1 , y+

1 , z+
1 )
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Geometric class No. G32: Group Oh −m3m cont.1

D4z 4z2x2xy x−1 , (x+
3 , 0), (x−3 , 0)

D4x 4x2y2yz x−1 , (−ax+
3 , bx+

3 ), (−ax−3 , bx−3 )

D4y 4y2z2zx x−1 , (−ax+
3 ,−bx+

3 ), (−ax−3 ,−bx−3 )

D2dz 4z2xmxy x−2 , (x+
3 , 0), (0, y−3 )

D2dx 4x2ymyz x−2 , (−ax+
3 , bx+

3 ), (−by−3 ,−ay−3 )

D2dy 4y2zmzx x−2 , (−ax+
3 ,−bx+

3 ), (by−3 ,−ay−3 )

D2 2x2y2z x+
2 , x−1 , x−2 , (x+

3 , y+
3 ), (x−3 , y−3 )

C4vz 4zmxmxy (x+
3 , 0), (0, 0, z−1 )

C4vx 4xmymyz (−ax+
3 , bx+

3 ), (z−1 , 0, 0)

C4vy 4ymzmzx (−ax+
3 ,−bx+

3 ), (0, z−1 , 0)

D̂2dz 4zmx2xy (x+
3 , 0), (0, 0, z−2 )

D̂2dx 4xmy2yz (−ax+
3 , bx+

3 ), (z−2 , 0, 0)

D̂2dy 4ymz2zx (−ax+
3 ,−bx+

3 ), (0, z−2 , 0)

C4z 4z x−1 , (x+
3 , 0), (x−3 , 0), (0, 0, z+

1 ), (0, 0, z−1 )
C4x 4x x−1 , (−ax−3 , bx−3 ), (−ax+

3 , bx+
3 ), (z+

1 , 0, 0), (z−1 , 0, 0)
C4y 4y x−1 , (−ax−3 ,−bx−3 ), (−ax+

3 ,−bx+
3 ), (0, z+

1 , 0), (0, z−1 , 0)

D̂2z 2xy2xy2z x−1 , (x+
3 , 0), (x−3 , 0), (0, 0, z+

2 ), (0, 0, z−2 )
D̂2x 2yz2yz2x x−1 , (−ax−3 , bx−3 ), (−ax+

3 , bx+
3 ), (z+

2 , 0, 0), (z−2 , 0, 0)
D̂2y 2zx2zx2y x−1 , (−ax−3 ,−bx−3 ), (−ax+

3 ,−bx+
3 ), (0, z+

2 , 0), (0, z−2 , 0)

S4z 4z x−2 , (x+
3 , 0), (0, y−3 ), (0, 0, z+

1 ), (0, 0, z−2 )
S4x 4x x−2 , (−ax−3 , bx−3 ), (−by−3 ,−ay−3 ), (z+

1 , 0, 0), (z−2 , 0, 0)
S4y 4y x−2 , (−ax−3 ,−bx−3 ), (by−3 ,−ay−3 ), (0, z+

1 , 0), (0, z−2 , 0)

Ĉ2vz mxymxy2z x−2 , (x+
3 , 0), (0, y−3 ), (0, 0, z+

2 ), (0, 0, z−1 )
Ĉ2vx myzmyz2x x−2 , (−ax−3 , bx−3 ), (−by−3 ,−ay−3 ), (z+

2 , 0, 0), (z−1 , 0, 0)
Ĉ2vy mzxmzx2y x−2 , (−ax−3 ,−bx−3 ), (by−3 ,−ay−3 ), (0, z+

2 , 0), (0, z−1 , 0)

C2vz mxmy2z x+
2 , (x+

3 , y+
3 ), (0, 0, z−1 ), (0, 0, z−2 )

C2vx 2xmymz x+
2 , (x+

3 , y+
3 ), (z−1 , 0, 0), (z−2 , 0, 0)

C2vy mx2ymz x+
2 , (x+

3 , y+
3 ), (0, z−1 , 0), (0, z−2 , 0)

C2z 112z x+
2 , x−1 , x−2 , (x+

3 , y+
3 ), (x−3 , y−3 ), (0, 0, z+

1 ), (0, 0, z+
2 ), (0, 0, z−1 ), (0, 0, z−2 )

C2x 2x11 x+
2 , x−1 , x−2 , (x+

3 , y+
3 ), (x−3 , y−3 ), (z+

1 , 0, 0), (z+
2 , 0, 0), (z−1 , 0, 0), (z−2 , 0, 0)

C2y 12y1 x+
2 , x−1 , x−2 , (x+

3 , y+
3 ), (x−3 , y−3 ), (0, z+

1 , 0), (0, z+
2 , 0), (0, z−1 , 0), (0, z−2 , 0)

Csz 11mz x+
2 , (x+

3 , y+
3 ), (0, 0, z+

1 ), (0, 0, z+
2 ), (x−1 , y−1 , 0), (x−2 , y−2 , 0)

Csx mx11 x+
2 , (x+

3 , y+
3 ), (z+

1 , 0, 0), (z+
2 , 0, 0), (0, x−1 , y−1 ), (0, x−2 , y−2 )

Csy 1my1 x+
2 , (x+

3 , y+
3 ), (0, z+

1 , 0), (0, z+
2 , 0), (y−1 , 0, x−1 ), (y−2 , 0, x−2 )
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Geometric class No. G32: Group Oh −m3m cont.2/end

Ĉ2vxy mxy2xymz (x+
3 , 0), (0, 0, z+

2 ), (x−1 , x−1 , 0), (x−2 ,−x−2 , 0)

Ĉ2vxy 2xymxymz (x+
3 , 0), (0, 0, z+

2 ), (x−1 ,−x−1 , 0), (x−2 , x−2 , 0)

Ĉ2vyz myz2yzmx (−ax+
3 , bx+

3 ), (z+
2 , 0, 0), (0, x−1 , x−1 ), (0, x−2 ,−x−2 )

Ĉ2vyz 2yzmyzmx (−ax+
3 , bx+

3 ), (z+
2 , 0, 0), (0, x−1 ,−x−1 ), (0, x−2 , x−2 )

Ĉ2vzx mzx2zxmy (−ax+
3 ,−bx+

3 ), (0, z+
2 , 0), (x−1 , 0, x−1 ), (−x−2 , 0, x−2 )

Ĉ2vzx 2zxmzxmy (−ax+
3 ,−bx+

3 ), (0, z+
2 , 0), (x−1 , 0, x−1 ), (−x−2 , 0, x−2 )

C2xy 12xy1 x−1 , (x+
3 , 0), (x−3 , 0), (x+

1 , x+
1 , 0), (x+

2 ,−x+
2 , z+

2 ), (x−1 , x−1 , 0), (x−2 ,−x−2 , z−2 )

C2xy 2xy11 x−1 , (x+
3 , 0), (x−3 , 0), (x+

1 ,−x+
1 , 0), (x+

2 , x+
2 , z+

2 ), (x−1 ,−x−1 , 0), (x−2 , x−2 , z−2 )

C2yz 12yz1 x−1 , (−ax+
3 , bx+

3 ), (−ax−3 , bx−3 ), (0, x+
1 , x+

1 ), (z+
2 , x+

2 ,−x+
2 ), (0, x−1 , x−1 ), (z−2 , x−2 ,−x−2 )

C2yz 2yz11 x−1 , (−ax+
3 , bx+

3 ), (−ax−3 , bx−3 ), (0, x+
1 ,−x+

1 ), (z+
2 , x+

2 , x+
2 ), (0, x−1 ,−x−1 ), (z−2 , x−2 , x−2 )

C2zx 12zx1 x−1 , (−ax+
3 ,−bx+

3 ), (−ax−3 ,−b), (x+
1 , 0, x+

1 ), (−x+
2 , z+

2 , x+
2 ), (x−1 , 0, x−1 ), (−x−2 , z−2 , x−2 )

C2zx 2zx11 x−1 , (−ax+
3 ,−bx+

3 ), (−ax−3 ,−bx−3 ), (−x+
1 , 0, x+

1 ), (x+
2 , z+

2 , x+
2 ), (−x−1 , 0, x−1 ), (x−2 , z−2 , x−2 )

Csxy 1mxy1 x−1 , (x+
3 , 0), (0, y−3 ), (x+

1 , x+
1 , 0), (x+

2 ,−x+
2 , z+

2 ), (x−1 ,−x−1 , z−1 ), (x−2 , x−2 , 0)

Csxy mxy11 x−1 , (x+
3 , 0), (0, y−3 ), (x+

1 ,−x+
1 , 0), (x+

2 , x+
2 , z+

2 ), (x−1 , x−1 , z−1 ), (x−2 ,−x−2 , 0)

Csyz 1myz1 x−1 , (−ax+
3 , bx+

3 ), (−by−3 ,−ay−3 ), (0, x+
1 , x+

1 ), (z+
2 , x+

2 ,−x+
2 ), (z−1 , x−1 ,−x−1 ), (0, x−2 , x−2 )

Csyz myz11 x−1 , (−ax+
3 , bx+

3 ), (−by−3 ,−ay−3 ), (0, x+
1 ,−x+

1 ), (z+
2 , x+

2 , x+
2 ), (z−1 , x−1 , x−1 ), (0, x−2 ,−x−2 )

Cszx 1mzx1 x−1 , (−ax+
3 ,−bx+

3 ), (by−3 ,−ay−3 ), (x+
1 , 0, x+

1 ), (−x+
2 , z+

2 , x+
2 ), (−x−1 , z−1 , x−1 ), (x−2 , 0, x−2 )

Cszx mzx11 x−1 , (−ax+
3 ,−bx+

3 ), (by−3 ,−ay−3 ), (−x+
1 , 0, x+

1 ), (x+
2 , z+

2 , x+
2 ), (x−1 , z−1 , x−1 ), (−x−2 , 0, x−2 )

D3p 3p2xy x−1 , (x+
2 , x+

2 , x+
2 ), (x−2 , x−2 , x−2 )

D3q 3q2xy x−1 , (−x+
2 ,−x+

2 , x+
2 ), (−x−2 ,−x−2 , x−2 )

D3r 3r2xy x−1 , (x+
2 ,−x+

2 ,−x+
2 ), (x−2 ,−x−2 ,−x−2 )

D3s 3s2xy x−1 , (−x+
2 , x+

2 ,−x+
2 ), (−x−2 , x−2 ,−x−2 )

C3vp 3pmxy x−2 , (x+
2 , x+

2 , x+
2 ), (x−1 , x−1 , x−1 )

C3vq 3qmxy x−2 , (−x+
2 ,−x+

2 , x+
2 ), (−x−1 ,−x−1 , x−1 )

C3vr 3rmxy x−2 , (x+
2 ,−x+

2 ,−x+
2 ), (x−1 ,−x−1 ,−x−1 )

C3vs 3smxy x−2 , (−x+
2 , x+

2 ,−x+
2 ), (−x−1 , x−1 ,−x−1 )

C3p 3p x+
2 , x−1 , x−2 , (x+

2 , x+
2 , x+

2 ), (x+
1 , x+

1 , x+
1 ), (x−2 , x−2 , x−2 ), (x−1 , x−1 , x−1 )

C3q 3q x+
2 , x−1 , x−2 , (−x+

2 ,−x+
2 , x+

2 ), (−x+
1 ,−x+

1 , x+
1 ), (−x−2 ,−x−2 , x−2 ), (−x−1 ,−x−1 , x−1 )

C3r 3r x+
2 , x−1 , x−2 , (x+

2 ,−x+
2 ,−x+

2 ), (x+
1 ,−x+

1 ,−x+
1 ), (x−2 ,−x−2 ,−x−2 ), (x−1 ,−x−1 ,−x−1 )

C3s 3s x+
2 , x−1 , x−2 , (−x+

2 , x+
2 ,−x+

2 ), (−x+
1 , x+

1 ,−x+
1 ), (−x−2 , x−2 ,−x−2 ), (−x−1 , x−1 ,−x−1 )

C1 1 x+
2 , x−1 , x−2 , (x+

3 , y+
3 ), (x−3 , y−3 ), (x+

1 , y+
1 , z+

1 ), (x+
2 , y+

2 , z+
2 ), (x−1 , y−1 , z−1 ), (x−2 , y−2 , z−2 )
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