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AuNInsvasluana (Molecular symmetry)

d Symmetry elements & Symmetry operations

d Determination of molecular point groups
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Symmetry in nature, art and architecture




Symmetry elements & Symmetry operations

AUNINTUAFIU (Symmetry element): JUNTINIUTVIANA LYW A TEUIU LAWY 7
AUNRTY NFTRVIILAANITNTEINENNIATLA

N1INTENIEUNINT (Symmetry operation): N13NTTNIVUNIN/ING MAIALAANAANS
Junw/dng Ndasesadlufianiauiiowdy (@unsaenuiviuiuldaiin)

Element Symbol Operation
Proper axis C, Rotation about axis by 360/n °
Symmetry plane (0] Reflection in plane
Improper axis S, 1. Rotation by 360/n °

2. Reflection through plane perpendicular

to rotation axis

Inversion center i Inversion every point (x,y,z) translated to

(-X,~y,~z)

|dentity E Doing nothing
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(Symmetry elements & Symmmetry operations)

Element Symbol Operation
WNUNYUFNNINT C, NISUYUTDULNUNYY 360/n DA
(Proper axis)

FEUNUENNINT (o N1SESNDUNIUTZUIU
(Symmetry plane)
WU UESYIOU S 1. NISVYUTBULNUNYU 360/n BIA1
(Improper axis) 2. WAIEHEVIDUATUTEUIUNARINAUWN LYY
AFUINANEUUINT i g1e9n30 (x,y,2z) WS (x,-y,-2)
(Inversion center)
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(Identity)
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LAUNRNUAUNINT (Proper rotation axis): C
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N13NsEIaNNasiAnaNLAUAYUTLY
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2
The C, axes perpendicular to the principal axis

single prime (’) = the axis passes through several atoms

double prime (°’) => the axis passes between the atoms
= BF,

= CH,

CH3Cl
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WAUMNUEENDY (Improper rotation axis): S

“NMIUYUTDUUNUNYUTUYNMIAY 360/n B9A7 KAINIUGIBNITELTDUNIUTZUIY
aeRnnunnuvyunlylutunauwsn uainlnlanmnsagusreiianunsagnunnuny

L 1 gj Y Y a 9
ﬂ']WﬂiE]gUi'NﬂﬂﬂUiﬂﬁ‘LWl
NYUTBULNUY C_ + dviauruszuiu O,

& a ¢ v 1o & v <
Nenunyuazszuunilussausznavvawnumyu-asvioy vty daudu symmetry
element 7una3elulaanainansan

: 4-C3, S3 F )

““'l'“““ F
C4, S4

N (2)F—T—F(4)

F(1) n

F_

.---w--



124
(- %4

S, = (1) nyu 90 291 AR (2) dzvipurIUTTUIUTIARINNUUAUNYY

S,

" ", O
.
2 H; H,
LS A 4
1\:\(:/ C, *'\C/ """ o, ‘ \\C/
/ R v =4 L/
H3--“+H\\-- / / ---------- “H, Hy-X /




ANAULNANEUNINS (Inversion center): |
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Symmetry elements & Symmetry operations

Taana

l

sUsaslaana (VSEPR)

l

Uan Symmetry elements wae Symmetry operations Nanuala

1. Identity = lainsgvinaslag

2. Proper axis (C) = NUTBUUNU 360/n B9

3. Symmetry plane=> ATNDUNIUTZUIY

4. Improper axis = VHUTOULNUY 360/n BIA1 UAIELNBUNIU O,
5. Inversion — (x,y,2) = (-x,-y,-2)

l

wnwaenn3y (Point group)
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1. H,0
2. XeF,
3. CH

4. CH,CL,

5. PCL,




wagyingu (Point group)
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2. lungudasliaundnuilefnaniauds  “commutative” AUANIBNBUSLANNA
UuAa EA = AE = A

3. audnlungudesdant@mduluniung “associative law” HuRa (AB)C = A(BC)
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nAUNAEININSTUIUNENS
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C,C ,C_ Point group
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D,D , D, Pointgroup (“C +nC, L C )
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Cyp, & Dy, Point group “linear molecule”
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Symmetry elements

E
4C

O,, point group

C, and Cy4 axes
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n1suIneeNnsUvaslutanalaely “Decision tree”

Y N
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' [Two or] X (0,7 G
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1. HCN 11. CH.CL,

2. H,S 12. SF,

3. BeF, 13. SF,

4. CH, 14. SF.Cl

5. BF, 15. trans-SF,Cl,

6. SiCl, 16. 1,2-dichlocyclopentane
7. PCL 17. cis-PtCLBr,

8. XeF, 18. trans-[Co(NH,),(H,0),1**
9. CH, 19. C,H, (staggered)

10. CH,CL 20. C,H, (eclipsed)




