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6.4: Diborane

Diborane - Dy, Symmetry

Diborane has 18 vibrational degrees of freedom. Nine modes are Raman active and eight are IR active. The experimental results are
provided in the table below. Do a symmetry analysis to confirm the assignments given below, and identify stretches and bends.
Doy, A, Ay Ay, Ay By, By By By, Bs
% 2524 2104 1180 794 1768 1035 2591 920 1012
Dy, Ay B Bww B, By By B3, B, Bsy
IR 0 2612 950 368 1915 973 2525 1606 1177

cm

E C3 C’g Cy © Opy Op Oy
1 1 1 1 1 1 1 1 Ay a2, y?, 22 1 8 8
1 1 -1 -1 1 1 -1 -1 Big: R, Ty 1 0 0
1 -1 1 -1 1 -1 1 -1 Byy: Ry, x2 1 2 0
1 -1 -1 1 -1 -1 1 Bs,: R;,yx 1 2 0
C = 39 ) D2h = r = T =
D2h 1 1 1 1 -1 -1 -1 Au 1 uma 0 bonds 0
1 -1 -1 -1 -1 1 1 Biu: 2 1 4 4
1 -1 1 -1 -1 1 -1 1 By : y 1 6 4
1 -1 -1 1 -1 1 1 -1 Bs,: 1 2 0

Ag = (C£4h)<1> Byy = (Cg4h)<2> Byy = (C%4h)<3> By = (C£4h)<4>
A= (C£4h)<5> B, = (Cg4h)<6> Boy = (C£4h)<7> Bs. = (Cg4h)<8> h =3 D2h

_—
Cirans = Biy + Bay + B3u Ly = Blg +B2g + BSg Ly = (Puma thns)
Toip = Tiot — Trans — Trot F£b=(18 2 0 0 0 4 6 2) 1=1..8
Fstretch = Fbonds I‘bend = Fvib - Fstretch
- - "
T \<i> T \<i> T \<i>
Vib; = > [D2h(C}Ll)2h) Tuip ] Stretch; — > [DZh(CD;Lh) Tstretch ] Bend; = > [DZh(CJ;Lzh) Tbend]
4\ Ag: 2,y 22 2\ Ag: 2%, 97 27 2\ Ag: %, 97 27
2 | Byy: R;, zy 1| Byy: Ry, zy 1| Byy: Ry, zy
2 | By: Ry, x2 1] Byy: Ry, z2 1| By: Ry, z2
vib= | 1| Boot Bev®  gpepen— | 0| Bao: Beovz g [ 1] Bag: Revyz
1A, 01 A, 11A,
3 B, : 2 1 Bi,: 2 2 Bi,: 2
2 | Ba, 1] By y L] Ba
3 Bgu: T 2 B3u: T 1 Bgu: T

This analysis is in agreement with the experimental data. There are 9 Raman active modes and 8 IR active modes. Furthermore
there are 4 Raman stretches at 2524 (Ag), 2104 (Ag), 1768 (B1g), and 2591 (B2g). The five Raman bends occur at 1180 (Ag), 794
(Ag), 1035 (Blg), 920 (B2g), and 1012 (B3g).

The 4 IR stretches occur at 2612 (B1u), 1915 (B2u), 2525 (B3u), and 1606 (B3u). The bends appear at 950 (B1u), 368 (B1u), 973
(B2u), 1177 (B3u).
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