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Figure 11A.1 Some of the symmetry elements of a cube.The
twofold, threefold, and fourfold axes are labelled with the
conventional symbols.
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Figure 11A.3 An H,0 molecule has two mirror planes. They are  Figure 11A.4 Dihedral mirror planes (o) bisect the C; axes
both vertical (that is, contain the principal axis), so are denoted ~Perpendicular to the principal axis.
o,and o).

2-2 Réx BREZBRRIBETEEE. nHFHUOEE =i, nMBBODEEI"=E
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Figure 11A.5 Aregular octahedron has a centre of inversion (i).
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Figure 11A.2 (a) An NH; molecule has a threefold (C;) axis and
(b) an H,0 molecule has a twofold (C,) axis. Both have other
symmetry elements too.
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Figure 11A.6 (a) A CH, molecule has a fourfold improper
rotation axis (5,): the molecule is indistinguishable after a 90°
rotation followed by a reflection across the horizontal plane,
but neither operation alone is a symmetry operation. (b) The Figure 11A.9 The presence of a twofold axis and a horizontal

staggered form of ethane has an S, axis composed of a60°  mirror plane jointly imply the presence of a centre of inversion
rotation followed by a reflection. in the molecule.
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Figure 11A.8 A summary of the shapes corresponding to
different point groups. The group to which a molecule belongs Figure 11A.7 A flow diagram for determining the point group

can often be identified from this diagram without going of a molecule. Start at the top and answer the question posed
through the formal procedure in Fig. 11A.7. in each diamond (Y=yes, N=no).
F#h 0~3
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Figure 11A.10 (a) Tetrahedral, (b) octahedral, and (c) (a)
icosahedral molecules are drawn in a way that shows their  rigure 11A.11 Shapes corresponding to the point groups (@)

relation to a cube: they belong to the cubic groups 7, Oy, and Tand (b) 0. the presence of the decorated slabs reduces the
Iy, respectively. symmetry of the object from T and O,, respectively.
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Figure 11A.13 (a) A molecule with a C, axis cannot have a
dipole perpendicular to the axis, but (b) it may have one
parallel to the axis. The arrows represent local contributions
to the overall electric dipole, such as may arise from bonds
between pairs of neighbouring atoms with different
electronegativities.
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supplement 1-2

XPFREH, XHFREDT5E CRIE

Printed symbol [ Symmetry element and its orientation Defining symmetry operation with glide or screw vector
55 HNFBRETDARA TIFRRE
(LIFEERAEZEERT) (KF(FEHzEERY)
m fRBRME Reflection plane, mirror plane H(Sx U TR
BHBRHEM “Axial’ glide plane HICHERUZDE., 5IEFHEVWTTRDOSENETBE)
a 1[010] or L[001] Vaa
b 1[001] or L[100] Y2 b
abore 1[010] or L[010] e
¢ 1[1-10] or L[010] Ve
1[010] or L[010] or L[1T0] ¥ ¢ (hexagonal coordinate system) (=75 + 7\ E@R)
L[1T0] or L[120] or L[-210] ¥ ¢ (hexagonal coordinate system) (7375 GSR(DFH)
ZEMUEE 'Double’ glide plane HECHRRU=DE, AICETTHEWCEER 2 HARAIC
ENENTROSENETES
1[001] Y2aand 2 b
1[100] Vband % ¢
¢ 1[010] Y cand Vs a
L[1T0]; L[110] Y2(a+b)and 2c; % (a-b)and 2 ¢
L[011]; L[O11] Yo(b+c)and oa;% (b-c)and 2 a
L[101]; L[101] Yo(c+a)and ab ;% (c-a)and Yo c
AMRHEE  'Diagonal' glide plane HICHEHRUZDS., 5IEHEVTTRDSEBENETSE)
n 1[001]; L[100] ; L[010] Ya(a+b);%(b+c); % (c+a)
L[110] or L[01T] or L[TO1] Y(a+b+e)
A[110]; L[011]; L[101] Yo(-atb+c);%(a-b+c);%(a+b-c¢)
HAFE> R  'Diamond’ glide plane |EICEHRRUIZDS. BIEH T FRDOSENFEITEEH
d 1[001]; L[100]; L[010] Va(axb);% (b*c); Y (cta)
AL[170]; L[O11]; L[TO1] Va(a+btc); % (b+eta); V% (c+ath)
L[1T0] or L[01T] or L[T0O1] Va(-a+bxc); Y% (-b+ecta); ¥ (-c+ath)
g MR (2 RTDFY) HICHEHRUZDE., 5IEHEVTTRDSEENETSE)
1[01]; L[10] a;%b
1 U BSEE RICBELRWY)
2346 E%a%h HORADZREETEIDIC 360/n °ElEE
n-fold rotation axis, n
1 —EIER, 3l bR RICHUTRE
Centre of symmetry, inversion centre
2 =m, 3,4, 6 |BIR# MORADZERKEEIDIC 360m EEELZDS, 5lE
Rotoinversion axis, n, and inversion point on |#EW\WTHEI LDHBIRICDOVWTRER
the axis
2 5EAH mDEDZREFEEIDIC 360/m *EEELEDS. 5|E
3.3, n-fold screw axis, n, EULWTCTEDA B (CEHOHEMRAMREO p/n EFETES
41,4, 4, B
6y, 65, 63, 64, 65
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