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Symmetry and group theory
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41 CHE @ A9 CHAl =&

- & 22 (symmetry element): 429 (mirror plane), & & = (rotation
axes), Bt& =& (inversion center)

- & X = (symmetry operation): H2H, 3|& =, Bt& SAS 0|5t
o Ol=sAlZl= A

- HaZ&s oI &80 &0 22X 2
&0 CHol CHAA = JHACHLD = &+

G. L Miessler, 27|38t H| 5%, X-R0F7LE O], 2015, p. 88
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- 3| & X Z=H(rotation operation, C ©=z 360°/n=2l= A
— =8| ™M =(principal axis): nat0| DP
- S & XA (indentity operation): C,

NG =0l =40 [H_ & At
714 Al TaB,,~ SlU =] A7} LAjele] ). €yt AOI € XlLtE F: ¢,y

P e oA 2

Ce 2=
szt thal At alzizt ha xat
60° Ce 240° C3* (= Cgh)
120° C; (= C¢d) 300° Ce
180° C, (= Cg) 360° Cé (= E)
G. L. Miessler, £7|3t%} K| 5&, X}-R0F7HH| O], 2015, p. 89



41 O 222 THE =25

— BEAFEZH(reflection operation, o): HS 0| CHoll =292 22 He|
ol Ol=s. BIAIRAA 2 A-R 2 bt 20

— oy, (horizontal mirror): H290| =0 ol &0l B
- o,(vertical mirror): H23H0| == BHs 2
— oy4(dihedral mirror): 2JH2] 3 &= AtOIE

G. L Miessler, &7|2t&t X| 58, XtROF7tH|0], 2015, p. 89



-

S
(]

-

2
=

— BtE(inversion, i):

=2 0l=

=L},

10

o)
L

DJUNPN

0l
wJ

F

FALAIEE, O

J

]l
<0
K0
K]
D/

_l

F

()]
—

Ethane

Inversion center

o I
anjjen
C /
1_.\\ N en
-
]
/ /!
C\.
u\C/ .
- T

I Xt OFZLE 0], 2015, p. 90

G. L. Miessler, 7|3}t | 5



41 CHA @A CHA ==&t

- 3™ BEAF ZE(rotation—reflection operation, S.): & =2 =
360°/n Bt2 3|HAIZ] = 3N _;‘Axmqoﬂ SFAFA|I| = CHEl X &
I =& o

- S, =LA S, = BEA

—
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G. L. Miessler, Inorganic Chemistry 5t Ed., Pearson Educaion. Inc,, 2014, p. 79
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G. L. Miessler, Inorganic Chemistry 5t Ed., Pearson Educaion. Inc,, 2014, p. 79
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£7|3tst H 5®, XkFO0H7HH| O], 2015, p. 92

G. L. Miessler,



41 OIS a9 Y =X

o

(D228 4.1) IICIE E E(cartesian coordinate) 2| &l
82 — |, 81 — G%% _tll_ozlar

S, 1s made up of C, followed by o, which is shown in the figure below to be the same as i.

A
— (5 Z)
< YA (—x, =V, 2)
-7y C, . ol
il - — : — —_— —
(—x, =V, —2)

G. L. Miessler, &7|2t&t X| 58, X-ROF7LHI0], 2015, p. 93



41 CHE @249 CHE XA

(D122H 4.1) 9tCI& X E(cartesian coordinate)?l st B2 A5
Szzi, 8126%% _CII_OZI |'

S, 1s made up of C, followed by o7, which is shown in the figure below to be the same as o

A
f — (X % 2) (X, %, 2)
VA :
\ ' A
e ::5_’2/ A C] v o i ~TA
. - » # - # :

(X, v, =2)

G. L. Miessler, &7|2t&t X| 58, X-ROF7LHI0], 2015, p. 93



—
- BZ(point group): Xt JtNl= HE XSS Ese A
= E(group theory): HE &S AL [ AIESt= =8& 0|
. X = o :
ex. H,O2l point group = C,, e s D M S
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1,5-dibromonaphthalene i)lliog;i:le(:ill;c:eof fli?il;:‘f;ll:\]c}l"lll.;flflllzszgf(d;if]cssﬁ::]leh‘“ él E. % Ll_ EI_ LH E Il_
a BH unit) GL—Miessler—lnorganic-Chemistnr 5t Ed-] Pearson Educaion. Inc, 2014, p. 82
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G. L Miessler, 27|28t H| 5%, XFRO0F7LE| O], 2015, p. 94
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G. L Miessler, 27|28t H| 5%, XFRO0F7LE| O], 2015, p. 94
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G. L. Miessler, &7|2t&t X| 58, X-ROF7LHI0], 2015, p. 95
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G. L Miessler, 27|38t H| 5%, X-R0F7LE O], 2015, p. 96
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H 4.3 ThE0| &2 2
ALAA T2 E 7, LAY FRE 22 gy 2% AES 1|: F
0, 7} F 487119 A 22 5 4719] Cs, 3709 C,8} HEA 4] 0] F—S°_F
ATt F/|
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TABLE 4.5 Symmetry Operations for High-Symmetry Point Groups and Their Rotational Subgroups

Point Group Symmetry Operations

I, E 12C, 126 20C; 155G, i 12810 1285 2085 150
I E 12C; 12Cs* 20C;  15C,

0, E 8C; 6C, 6C, 3C(=C2) i 654 855 30y, 60,
0 E 8C, 6C, 6C, 3C,(=CP)

T, E 8C; 3C, 65, 60
T E AC;  ACH 3C,

T, E 4C;  4CH? 3¢, i 456 48> 30y,

C, Co C, Ty O 1, Copo Doy

G. L. Miessler, £7|2t%} K| 58, XFROLZHE| 0], 2015, p. 94 G. L. Miessler, Inorganic Chemistry 5t Ed., Pearson Educaion. Inc,, 2014, p. 89



en: ethylenediamine = NH,CH,CH,NH,

H
F H"‘*C/H ' If
C D F_l‘}-F | NH“CO" N) .
ooy ooh ~r S N~ | N AN
| H \VH N Hy/ “H

H—Cl 0=—C=0 F H H

HClI Cco, PF H,CCH; [(30(311)3]3”r NH,

Td H C”‘{ H CS Cl Br Ci H Oh 1‘: F H

(‘*\ C Ne—ec” Cl~ —C/ F—S—F O—O/
H/ ™H  F4 “Br /7N /7 NG £ | /

H Cl H Br H Br F H

CH, CHFCIBr H,C==CCIBr HCIBrC— CHCIBr SFy H,0,
Br
F
F
"
F
Br F
1.5-dibromonaphthalene 1,3.5,7-tetrafluoro- dodecahydro-closo-dodecaborate
cyclooctatetraene (2—) ion, B]nggz_ (each corner has

a BH unit)

G. L. Miessler, Inorganic Chemistry 5t Ed., Pearson Educaion. Inc, 2014, p. 82
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G. L Miessler, £7|3}8t H| 5, X-Q0}7LH 0], 2015, pp. 97-99
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G. L Miessler, £7|3}8t H| 5, X-Q0}7LH 0], 2015, pp. 97-99
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G. L. Miessler, £7|2t3t A 5%, A+-R0t7tH| 0], 2015, p. 102



