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6.5.1: Buckminsterfulerene

C  Has Icosahedral Symmetry 

Buckminsterfulerene has four IR active vibrational modes (528, 577, 1180, 1430 cm ) and ten Raman active modes (273, 436, 496, 710,
773, 110, 1250, 1435, 1470, 1570 cm ). Demonstrate that the assumption of icosahedral symmetry for C  is consistent with this data.

The 4 T  modes are IR active and the 2 A  and 8 H  modes are Raman active. Also there are no coincidences. Thus the assumption of
icosahedral symmetry is consistent with the spectroscopic data.

This page titled 6.5.1: Buckminsterfulerene is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Frank Rioux via source
content that was edited to the style and standards of the LibreTexts platform.
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Ag : + +x2 y2 z2

Eg: 2 − − , −z2 x2 y2 x2 y2

T1g: Rx, Ry, Rz

T2g

Gg

Hg: 2 − − ,   − ,  xy,  yz,  xzz2 x2 y2 x2 y2

Au

T1u: x, y, z

T2u

Gu

Hu

Ih: ( )1 12 12 20 15 1 12 12 20 15

= ( )Γbonds 90 0 0 0 2 0 0 0 0 8

Ih = IhT

=Γbonds ΓT
bonds

= ( )Γuma 60 0 0 0 0 0 0 0 0 4

=Γstretch Γbonds

=Γuma ΓT
uma

Ag = (CIhT )<1>

= (Au CIhT )<6>

= (T1g CIhT )<2>

= (T1u CIhT )<7>

= (T2g CIhT )<3>

= (Au CIhT )<8>

= (Gg CIhT )<4>

= (Gu CIhT )<9>

= (Hg CIhT )<5>

= (Hu CIhT )<10>

h =∑ Ih h = 120 =Γtot ( T1u)Γuma

− →−−−−−−
= −T1g−T1uΓvib Γtot = −Γbend Γvib Γstretch i = 1. . 10
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∑ [Ih( ]CIhT )<i> Γvib

− →−−−−−−−−−−−−

h
Vib =

⎡

⎣

⎢⎢
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢

2

3

4

6

8

1

4

5

6

7

⎤

⎦

⎥⎥
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥

Ag : + +x2 y2 z2

Eg: 2 − − , −z2 x2 y2 x2 y2

T1g: Rx, Ry, Rz

T2g

Gg

Hg: 2 − − ,   − ,  xy,  yz,  xzz2 x2 y2 x2 y2

Au

T1u: x, y, z

T2u

Gu

Hu

1u g g

https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://chem.libretexts.org/@go/page/149278?pdf
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Tutorials_(Rioux)/06%3A_Group_Theory_with_Mathcad/6.05%3A_Cubane/6.5.01%3A_Buckminsterfulerene
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Tutorials_(Rioux)/06%3A_Group_Theory_with_Mathcad/6.05%3A_Cubane/6.5.01%3A_Buckminsterfulerene
https://creativecommons.org/licenses/by/4.0
http://www.users.csbsju.edu/~frioux/
https://faculty.csbsju.edu/frioux/workinprogress.html

