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Derniéres révisions

22/01/2013 : corrigé coquilles dans notations de Hermann-Mauguin

12/12/2012 : nouvel organigramme de recherche d’un groupe, contribution de Germain Vallverdu.
21/11/2011 : ajout de la correspondance entre les notations de Hermann-Mauguin et de Schoenflies.
18/12/2010, d’apres référence citée’ :

— Latable D, aété corrigée en permutant 2.5, et 2S83.

— Latable S, aété corrigée en déplagant (Rx,Ry) de E, vers E,.

1 Randall B. Shirts, Journal of Chemical Education, 84, 11 (2007).
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2. Correspondances entre les notations de Schoenflies et Hermann-Mauguin
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3. Tables des caracteres des groupes ponctuels de symétrie usuels

3.1.Groupes non axiaux

C|E
Al 1
C | E o

K h

A1 1| xyR | x*)y,25xy
A7 11 -1 Z,R R, VZ,XZ

0
ty

A (1 1|R,R,R xz,yz,zz,xy,xz,yz

411 -1 X, 9,z

3.2.Groupes C,

C,|E C
A1 1 ZR

2 2 2
X L,V ,Z , Xy

B|1 -1 x,y,Rx,Ry VZ,XZ

O
o
O
O,

s , G E= exp(2m’/3)

2 2 2
X +y,z

z

(x2 —yz,xy),(yz,xz)

ey
—
[S —y
(‘0* o
;o M
—
—_
=
<
SN—
—_—
=
™
N —

¢,|E ¢, ¢, C
A 1 1 1 1 Z’Rz x2+y2,zz
B|1 -1 1 -1 x2_y2,xy
1 i -1 -
i {l e } (x’y)’(RX’R}) (yz,xz)
Gl E G CSZ Cs3 C54 E= exp(2m' / 5)
A1 1 1 11 ZR EIER
1 e & & ¢
“ {1 e & & € } (x’y)’(RX’R}’) (vz.32)
1 82 g* &£ 82*
afet iy (=)




cC|E ¢ ¢ ¢c C C e =exp(2mi/6)
A1 1 1 1 1 1 Z,R, xz+yz,z2
B|1 -1 1 -1 1 -1
1 ¢ —-¢ -1 -¢ ¢
E xV)L,IR,R Xz,yz
LI AR [ IR |
1 - - 1 —¢g -¢ .,
E X —y.,X
? {1 - - 1 - —8*} ( g y)
E ¢, ¢ ¢ ¢ ¢ ¢ e=exp(2mi/7)
A1 1 1 1 1 1 1 Z,R, x+y%,z2°
1 € ¢ & & & ¢
El * 2% 3% 3 2 (x’y)’(Rx’Ry) (xz,yz)
1 € € e &€ £
1 & & & € & €
£, 2% 3 * 3¢ 2 (x2 —yz,xy)
1 & & € € €& ¢
1 & & € & € &
E3 % 8 * *
1 & e & & € ¢
¢, |E ¢ ¢c ¢ C c c e =exp(2mi/8)
A1 1 1 1 1 1 1 1 Z,R, x2+y2,z2
B|1 -1 1 1 1 -1 -1 -1
1 ¢ i -1 —-i - -¢e ¢
E x,V),| R ,R Xz,yz
: {1 e —i -1 i -g -¢ g} ( y)( x y) (x2.52)
I A L R e
E x* =i x
? {1 -i -1 1 -1 i - i} ( Yo )
E 1 —s* i -1 -i £ e* -&
1 - —-i -1 i £ £ —£




3.3.Groupes D,

D, | E CJ(z) C(y) C)(x)

A1 1 1 1 xz,yz,z2

B |1 1 -1 -1 | z,R, Xy

B, |1 -1 1 -1 | ».R, Xz

B, |1 -1 -1 1 X, R vz

D, | E 2C/(z) 3C,

41 1 1 x4y

A4, 1 1 -1 z,R

El2 -1 0 |(xp)(R.R)|(x*=y"ap).(xz.2)

D, | E 2C,(z) C/(z) 2C; 2C7

411 1 1 1 1 x>+ %z

A4 11 1 1 -1 -1 z,R

B |1 -1 1 1 -1

B |1 -1 1 -1 1

E |2 0 -2 0 0 (x,y),(Rx,Ry) (xz,yz)

D, | E 2C(z) 2C: 5C,

411 1 1 1 x+y2 2

411 1 1 -1 z,R

E |2 200s72° 2c0s144° 0 | (x.y).(R.R)| (xz.32)

E, | 2 2cosl44° 2c0s72° 0 (x2 — yz,xy)

D, | E 2C(z) 2C/(z) CJ(z) 2C, 3C)

411 1 1 1 1 1 x’+y°,2°
A4, |1 1 1 1 -1 -1 z,R

B |1 -1 1 -1 1 -1

B, |1 -1 1 -1 -1 1

E |2 1 -1 -2 0 0 (x,y),(Rx,Ry) (xz,yz)
E |2 -1 -1 2 0 0 (x2 - yz,xy)




3.4.Groupes C,,

C,,| E C(z) o/(xz) o/(yz2)

4 |1 1 1 1 z x>,z

4,11 1 -1 -1 R xy

B |1 -1 1 -1 x,Ry Xz

B |1 -l -1 1 VR, vz

C, | E 2C(z) 30,

4 11 1 1 z x*+y%,2°

A4, |1 1 -1 R,

E|2 =1 0 |(x2)(R.R)|(x=y").(xz.02)

C, | E 2C(z) C, 20, 20,

4 |1 1 1 1 1 z x>+ %z

4 11 1 1 -1 -1 R

B|l1 -1 1 1 -l xt—y?

B |1 -1 I -1 1 xy

E |2 0 -2 0 0 (x,y),(Rx,R) ) (xz,yz)

C,|E 2C(2) 2C: 50,

4 |1 1 1 1 z x>+ %,z

4 |1 1 1 -1 R

E |2 2c0s72° 2cosl44° 0 | (x.y).(R.R)| (xz.y2)

E, | 2 2cosl44° 2co0s72° 0 (x2 - yZ,xy)
C,| E 2C(z) 2C(z) CJ(z) 30, 30,

4 |1 1 1 1 1 | z x’+y°,z2°
A4 |1 1 1 1 -1 -1 R

B |1 -1 1 -1 I -1

B, |1 -1 1 -1 -1 1

E |2 1 -1 -2 0 0 (x,y),(Rx,Ry) (xz,yz)
E, |2 -1 -1 2 0 0 (x2 —yz,xy)




3.5.Groupes C,,

C,|E G i o,
Ag 1 1 1 1 R, x>,z xy
Bg 1 -1 I -1|R, Ry Xz,yz
A1 1 1 -1 =z
B |1 -1 -1 1] xy
C,| E C(z) CI o, S, S e =exp(2mi/3)
A |1 1 1 1 1 1 R x+y%,2°
- e 1 € e .,
E X, X —y.,X
{1 e e 1 &£ 8} () ( g y)
A7 |1 1 1 -1 -1 -1 z
1 ¢ -1 - =¢
E” ] & i € (RX’R (XZ,yZ)
1 ¢ e -1 - -¢
C,|E C() ¢, CC i S o 0S¢,
Ag 1 1 1 1 1 1 1 1 R, x2+y2,z2
|1 -1 I -1 1 -1 1 -1 x> =y, xy
1 I -1 - 1 i -1 —i
E R R Xz,yz
3 A (LS|
A4 11 1 1 1 -1 -1 -1 -1 z
Bu 1 -1 1 -1 -1 1 -1 1
1 i -1 —-i -1 —-i 1 I
E X,
S
c,|E ¢, ¢ ¢ ¢ o, S, S s S e =exp(2mi/5)
A |1 1 1 1 1 1 1 1 1 R, x2+y2,z2
1 e & & e 1 e & & &
El * 2% 2 * 2% 2 (x’y)
1 ¢ £ e 1 € £ £ €
I e & e & 1 & € e &
E2 2% * 2 2% * 2 (x2 _yz’xy)
1 E € ¢ 1 € £ £
A7 | 1 1 1 1 1 -1 -1 -1 -1 -1 z
1 € & & & -1 -& - - -¢
El” . ) € ] & (RX’R ) (xz,yZ)
1 & & & € -1 —g -—g¥ - -¢ 7
£ 1 & & € & -1 - - -¢e -¢&
e e & -1 - —-& - =g




o | E C(z2) C C, Cj Cj i S53 Sj o, S S, = exp(2ni/6)
Ag 1 1 1 1 1 1 1 1 1 1 1 1 R X+ y2,22
N 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1
1 ¢ - -1 -¢ 1 e —g -1 -¢ :
E, * € * € * € * € R,R ) (xz,yZ)
S & -1 - e 1 €& - -1 - ¢ Y
1 ¢ - 1 —¢g - 1 —-¢ - 1 ¢ -¢
Ezg * * * * (xz_yz’xy)
1 - -¢ 1 -—-¢& -¢ 1 -—-& -¢ 1 - -¢
A4 11 1 1 1 1 1 -1 -1 -1 -1 -1 -1 z
B |1 -1 1 -1 1 -1 -1 1 -1 1 -1 1
1 € e -1 —¢ & -1 - & 1 e £
Elu * * * % (‘x’y)
1 £ - -1 -¢ e -1 -¢ £ 1 € —£
1 & - 1 ¢ - -1 & € -1 & ¢
E2u * * * *
1 -& -¢ 1 - - -1 ¢ £ -1 & £
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3.6.Groupes D,

D, | E C(z) C(y) C(x) i o(xy) o(xz) o(yz)

411 1 1 1 1 1 1 1 X2,z
B,|1 1 -1 -1 1 1 -1 -1 | R Xy
B |1 -l ] -1 1 -1 1 -1 | R xz
2g y

B, |1 -l -1 1 1 -1 -1 1 | R yz
A 111 1 1 -1 -1 -1 -1

B |1 1 -1 -1 -1 -1 1 1 z

B, |1 -l 1 -1 -1 1 -1 1 y

B |1 -l -1 1 -1 1 1 1 | x

D, | E 2C(z) 3C, o,(xy) 25, 30

A |1 1 1 1 1 1 x*+y%z’
4|1 1 -1 1 1 -1 R

El2 -1 0 2 -1 0] (xy) |(x-y0)
A1 1 1 -1 -1 -

A7 |1 1 -1 -1 -1 1 z

El2 -1 0 =2 1 0 |(R.R)]| (xz2)

D, | E 2C(z) C, 2C, 2C! i 28, o, 20, 20,

A, (1 1 11 1 1 1 1 1 1 X +)%,z
4, |1 ] 1 -1 -1 1 1 1 -1 -1 R

g z
B, |1 -1 1 1 -1 1 -1 1 1 -1

g

B, |1 -l 1 =1 1 1 =1 1 =1 1

g

El2 0 =2 0 0 2 0 =2 0 0 (R,R)
g X y
4 11 ] 11 1 -1 -1 -1 -1 -1

4, |1 1 1 =1 -1 -1 -1 -1 1 1 z
B |1 -1 1 1 -1 -1 1 =1 -1 1

B |1 -l 1 -1 1 -1 1 -1 1 -1

E |2 0O 2 0 0 -2 0 2 0 0 (x,y)
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E  2C, 2C;  5C, o, 28, PA 50,
1 1 1 1o 1 1 1 X+ 37,2
1 1 1 -1 1 1 1 1| R
2cos72° 2cosl44° 0 2 2cos72°  2cosld44° O (x,y)
2cos144° 2c0s72° 0 2 2cosl44°  2c0s72° 0 (x* =)
1 1 1 -1 - -1 -1
1 1 1 -1 -1 -l -1 1 z
2c0s72° 2cosl44° 0 -2 —2c0s72° -2cosl44° 0 |(R.R)| (xz.)z)
2cosl44° 2cos72° 0 -2 —2cosl44° —2cos72° 0
E 2C(z) 2C, C, 3C, 3¢/ i 28, 2§, o,(x) 30, 30,
11 11 1 1 1 11 1 11 Pyt 2
11 11 -1 -1 1 1 1 1 -1 -1| R
-1 1 -1 1 -1 1 -1 1 -1 1 -
I -1 1 -1 -1 1 1 -1 1 -1 =1 1
2 1 -1 =2 0 0 2 1 -1 =2 0 0|(R.R)| (x)
2 -1 -1 2 0 0 2 -1 -1 2 0 0 (x?= ")
11 11 1 1 -1 -1 -1 -1 -1 -l
11 I 1 -1 -1 -1 -1 -1 -1 1 1 z
1 -1 1 -1 1 -1 -1 1 -1 1 -1 1
1 -1 1 -1 -1 1 -1 1 -1 1 1 -1
2 1 -1 =2 0 0 =2 -1 1 2 0 0/ (xy)
2 -1 -1 2 0 0 =2 1 1 =2 0 0
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X
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3.7.Groupes D,q4

D, | E 28, Cu(2) 2C, 20,

4 |1 1 1 1 1 x>+ %,z

411 1 1 -1 -1 R

B |1 -1 1 | xt—y?

B |1 -l 1 -1 1 z xy

E |2 0 -2 0 0 (x,y),(Rx,Ry) (xz,yz)

D, | E 2C, 3C, i 2S, 3o,

4,01 1 1 1 1 x*+y%,2°

4,01 1 -1 1 1 -l R,

Eg 2 -1 0 2 -1 Rsty) ()c2 - yz,xy),(xz,yz)

411 1 1 -1 -1 -l

4 11 1 -1 -1 -1l z

E |2 -1 0 =2 1 (x,y)

D, | E 25, 2C, 25} C, 4C, 4o,

411 1 1 11 11 x*+y%,2°

4,11 1 1 1 1 -1 -1 R

B |1 -1 1 -1 1 1 -l

B,|1 -1 1 -1 1 -1 1 z

El2 2 0o =2 2 0 o (v

E |2 0 =2 0 2 0 0 (x2=y"xy)

El2 2 0o V2 22 0 o |(R.R)] (s

D, | E 2C, 2C; 5C, i 28, 28, 50,

4,1 1 1 1 1 1 1 1 x> +y°,2°
4,1 1 1 -1 1 1 1 -1 R

E, |2 2c0s72° 2cosl44> 0 2 2c0s72° 2cosl44° 0 Rx,Ry) (xz,y2)
E, | 2 2cosl44° 2cos72° 0 2 2cosl44°  2cos72° 0 (x2 - yz,xy)
4. |1 1 1 1 -1 -1 -1 -1

4,11 1 1 -1 -1 -1 -1 1 z

E, |2 2cos72° 2cosl44° 0 -2 —2cos72° —2cosld44° 0 | (x,y)

E, | 2 2cosl44° 2cos72° 0 -2 —-2cosl44° —2cos72° 0

14
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X
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2 6Gd
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3.8.Groupes S,

S, 1voir C,
S,|E s, ¢ s
A1 1 1 1 R x+y°,z2°
Bl1 -1 1 -1 z x> =y, xy
1 @ -1 —i
E x,V|,|R ,R Xz,yz
I TSI S
| E C() ¢ i S S, e =exp(2mi/3)
] 1 I 1 1 1 R, x* 4%,z
1 £ e 1 € e 22
E R aR X = WXV |\ XZ, VZ
¢ {1 e € 1 £ e} ( y)( g y)( )
411 I R . z
1 ¢ & -1 —-¢ -¢
E * * x’y
! {1 £ e -1 —¢ —8} ( )
S |E S, C() S ¢, s C 8 e =exp(2mi/8)

1 1 1 1 1 1 1 R x> +y°,z°

VRN

Iy

—

LS}

(Rx,Ry) (xz,yz)

1
1
P {1 l" -1 —.i 1 l'. -1 —l} (xz_yz’xy)




3.9.Groupes cubiques

E 4C, 4C! 3C,

£= exp(2ni/3)

1 1 1 1

x4y 4z

1 & & 1

E 272 52— 2’x2_ 2
{1 g€ € 1} ( g g )

T 3 0 0 -1 (Rx,Ry,RZ),(x,y,z) (xy,xz,yz)
T, | E 4C, 4C! 3C, i 4S, 4S. 3o, e =exp(2mi/3)
R 1 11 1 1 1 x>+ +z°
1111 -1 -1 -1 -]

1 ¢ & 1 1 € € 1
E 272 2 2’x2_ 2
¢ {1 e e 1 1 & ¢ 1} ( g Y )

1 ¢ ) -1 - —-¢g -
e e 1 -1 e e 1
“11 e € 1 -1 - -¢g -1
|3 0 0 -1 1 0 0 -1|(R.R.R) (xz,2,39)
T3 0 0 -1 -1 0 0 1| (xyz)
T,| E 8C, 3C, 6S, 60,
401 1 1 1 1 X4y ez’
41 1 1 -1 -l
El2 -1 2 0 0 (227 =¥ = y?.x*=)7)
|3 0 -1 1 -1[(R.R.R)

x y z

|3 0 -1 -1 1 (x,y,z) (xy,xz,yz)
O|E 6C, 3C,(=C}) 8C, 6C,
411 1 1 1 1 X’ +y +z°
401 -1 1 1 -1
E|l2 0 2 -1 0 (227 -x" = y2.x° = )7)
T3 1 ~1 0 -1 |(R.R.R)(x.y.2)
r,|3 -l -1 0 1 (xy,xz,yz)

17



O, | E 8C, 6C, 6C, 3C,(=C?) i 6S, 85, 30, 60,

4,01 1 1 1 1 1 1 1 1 1 X+ 4z
A, 1 1 -1 -l 1 1 -1 1 1 -1

g

E |2 -1 0 0 2 2 0 -1 2 0 (227 =57 =y = y?)
T, [3 0 -1 1 -1 3 1 0 -1 -1[(R.,R.R

T, |3 0 1 -l -1 3 -1 0 -1 1 (32, yz,xy)
A1 1 1 1 1 -1 -1 -1 -1 -1

A, 1 1 -1 - 1 -1 1 -1 -1 1

E |2 -1 0 0 2 2 0 1 =2 0

T,|3 0 -1 1 -1 3 -1 0 1 1] (nyz)

T, |3 0 1 -l -1 3 1 0 1 -l

18



3.10.

Groupes icosaédriques

1| E 12C; 12C52 20C, 15C,

4] 1 1 1 1 1 ¥+ +z°

T | 3 —2cosl44® —2cos72° 0 -1 (x,y,z),(Rx,R ,RZ)

T,| 3 —2c0s872° —2cosl44® 0 -1

G| 4 -1 -1 1 0

H\|5 0 0 -1 1 (222 R S A yz,xy,yz,xz)
I, | E 12C, 12C2 20C, 15C, i 128, 1283 20S, 150 ¢, =2c0s72° @, =2cos144°
411 1 1 1 1 1 1 1 1 1 X'+ +z’

T,|3 -, ¢, 0 -1 3 -p -9, 0 ~-1|(R.R.R)

L,|3 -9 -0 0 -1 3 -0, -0 0 -1

Gg 4 -1 -1 1 0 4 -1 -1 1 0

H, |5 0 0 -1 1 5 0 0 -1 1 (222 -x' =y X —yz,xy,yz,xz)
411 1 1 1 | S L D

T.|3 -o, =9, 0 -1 =3 o ¢ 0 1| (xyz)

r,|3 -9 -9, 0 -1 -3 o, ?, 0 1

G |4 -1 -1 1 0o -4 1 1 -1 0

H |5 0 0 -1 1 =5 0 0 1 -1

19



3.11.

Groupes linéaires

C., E 2C° 0
A4=Z"11 1 1 z x'+y 2
4,=2 | 1 1 -1 R
E=I1 |2 2cos® 0 (x,y),(Rx,Ry) (xz,yz)
E,=A | 2 2cos2® 0 (x2 - yz,xy)
E,=® | 2 2cos3® 0
D | E 2C° oC,
> 1 1 1 z x’+y°,z2°
> |1 1 -1 R
IT | 2 2cos® 0 (x,y),(Rx,Ry) (xz,yz)
A |2 2cos20 0 (x?=»"x)
O | 2 2co0s30 0
D, |E 2C2 oo i 28° ooC,
E; 1 1 1 1 1 1 x+y°,z2°
|1 1 -1 1 1 -1 R
M, |2 2cos® 0 2 —2cosd 0 |(R.R)| (xz.32)
A, | 2 2cos2® 0 2 2cos2® 0 (x2 —~ yz,xy)
Z: 1 1 1 -1 -1 -1 z
|1 1 -1 -1 -1 1
I, | 2 2cos® 0 -2 2cos®d 0 (x,y)
A | 2 2cos20 0 -2 —2cos2®d 0

20



3.12.

Groupe de rotation

Le groupe K est parfois not€¢ R, .

K|E oC?

S| 1 X'+t + 2

P|3 1+2cos® (v.9.2),(R.R .R |

D5 1+2cos®+2cos2® (222—xz—yz,xz—yz,xy,yz,xz)
F |7 14+2cos®+2cos2®+2cos3P
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3.13. Groupes doubles

Dans les groupes doubles suivants, R représente 1’opération de rotation d’angle 2.
L’opération identité est R”.

b, G GO G
E R C()R C()R GC(xR

r=4|1 1 1 1 1
r,=B|1 1 1 -1 -1
r=8[1 1 -l 1 -1
r,=B |1 1 -l -1 1
r=E|[2 -2 0 0 0 | (a.B)

5 ¢ C

=g |2 2 -1 -1 0 0
r,=£/2 =2 1 -1 0 0 |(ap)
1 -1 -1 1 -

FSEE3 l 1
1 -1 -1 1 —i i
5 c, C Cc, 20 2
4 ’ ”
E R CHR CR CR 2CR 2CR
r=4/(1 1 1 1 1 1 1
=41 1 1 1 1 -1 -l
=B |1 1 -1 -1 1 I
r,=8(1 1 -1 -1 1 -1 1
=E |2 2 0 0 -2 0 0
=62 2 V2 2 0 0o 0 [(ap)
r=(]2 2 2 J2 0 0o o0




5 4Ct4C 3¢, 3C 3¢ 6C
E R 4C!R 4C,R 3C,R 3C)R 3C,R 6C;R
r=4,1 1 1 1 1 1 1 1
r=41 1 1 1 1 -1 -1 -l
r=E|2 2 -1 -1 2 0 0 0
r,=7 |3 3 o -1 1 1 -l
r=r,|3 3 0 0 -1 -1 -1 1
r=£[2 2 1 -1 0 2 2 0o [(ap)
r=£|2 2 1 -1 0 =2 2 0
r=G|4 -4 -1 1 0 0 0 0

o0
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