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Energy levels of molecules

Electronic
Transitions:

AE =1-15eV
Visible-UV

Vibrational
Transitions:
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Infrared

Rotational
Transitions:
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(sub)-Millimeter

Overview

1111111

mpia.de



SWwe,/r? e 2eddlecc oy /o/{p/'e.s

w Spluncol Sgpzecee by =D 2L a0l pood G, Luukly
/

Lo F Z, lo ol QWA7 L.

@xmjp-&s /54 W%
(i) lO32to tecceloar  pfeaforecc e m&@.awé,j

o—O :-D%[A

closten 1 e | Co y ©5 , & 5o
(e hebBle zeest ﬁa%)
Whod v " tecatbgece” of # (puiapa” g, wwwbo ) wi ahu
0 Liceelthn ta ) 2 a/ Separote ol a hSzzcs
(8) 2 of cowBriiad akouns
Exoceiple : M,
Gy : ges. : (a) G )s (5) " ls &
T ca) G I8 (b) 2p G,

Cf. kCorr—(«f&A'@wA a&&d—'-yw “
Escocreeple s Hy g.s. Spuss oppcoe A
A =0 =bp @/s, ls G -0 2

m\/—'—’k (_/\/L/

@+ S
L/\r"")
C> o et
b y
Q.COM/»;//WCLQL N



?}_rtxde ( MXA’«L)JZ /

7 :W‘Dﬁtﬂk‘& (ao(d)
" pew el O

Y/ S|

oalcd
an 2p) (&

D E 2C, a, i 2iC, io, = C,
A28 1 1 1 1 1
A F):% 1 1 1 +~4 =1
A f@ 1 1 Ve 'R 1 -1
A ﬁ’\‘) 1 1 ~1 1 -1 1
't oy 2 2 cos ¢ 0 2 2 cos ¢ 0
= 11, 2 2cos @ 0 -2 —2¢cos @ 0
Ty 2 2 cos2¢ 0 2 2 cos 2¢ 0
A A, 2 2cos 29 0 -2 —2Cc0s 2¢p 0
{'é Y ) s 0 o e s e
g



77'u ‘
Og
4s
3¢
/ Ty

3d

Ou
\ Og
7

7q
2
g A u ' z y
"R T M
L %
o,
3s g &
Ty 24 gus
Z %/
2
& \ Oy : -
15
: D
2s 47 x
o,
# g Separated atoms £0<—>
s et ( /O> Increasing A,

NL H 2 L—‘L 0?/



Evcoccecplt. O, (16 <) 9.5,
look oty @pu&‘aﬂc‘r L2 Ll o [Tf} 02,,)2'
I‘IW—@('A ru,ée : S=/ "ZLZH . L/ASP“C-&
oppo 8-S G jeikes Aecdzecr ¢ AL 2O

37 2 2GS/
us,ﬁ ! s/ea.zLS AM 'T;
< e Phauglo pife bt B,

‘J‘::/o&'ajowcz'c be o> O teecalyer (@ ( = CM ~ 6;)

—O

N0 paru'/; / Izu.vcsnbu 5W?, (—-—'D 20 vé. f'/'a_*)

=p > T A
w2 2> ¢ ed !

( foubble )
(l'/‘l) (oreeccecton f 2ol speliol syrscece. * Bons
(He2eL Jlgory )
EXW/?& ' ‘l/\f Ce Hg
I~

Bevzene.

Swé D (clirea s p,/oa&,cc/ Proe g0 af @
4 - il G, =D Got M7 @[)5)

Tast » Buedl six orbonciucl  orbilels [fd_/aufuaf
o rp's of O ) ﬂcwz oy C  ds - orllealX




wau E ch, O',u
b Vi 1 1 1
y oy 1 1 —1
II 9 2 Cos @ 0
A 2 0

2 cos 2¢




(wovey  propeehrom meelictt [fo  fosis factrded)
Slarhué /0074/1/ a,é(gW'(r W@a%&n«s Creee B
otoo csv'bect gf 2. /:)e/m/Zonz_ rep? C'/'__’s ") —_

}Mrsznfpgfﬁr*n }m_'[aé,&@

U,g—c_ 'Z&.eoe, 2 /gra./cu&/( @/?e)a/er‘_? I/M: /&c .S‘/:&CL G;f
Super posazisres of to srx C s orbtelds (ppll Hoe

a, b, e, d, e[ D

o1 h + C- 4‘(1‘17-,@
LP(FuD: \/éflfné-s>\

Cf&“l): a-hbsc-olr - f

VE (1-48)7 These ase azﬁw?
G2 (Te) = 24 [rzfs(f‘& sy busis febs
¢, U}> - a« z,v;é .%j:g&;\-m -2 5 Desee OV
de ([e) = 232255
fo (M) mbole ~dyecd

Eanoges: Q= LelRla> = <LIH[E2 =
b= <Kal HIED = (oIHE> = ...
( ovtlecp cfam—dudi&éonw} aef&;éc()
E(r) = Lylithy,> = S5
EUR) = Ge5E
E ()= &f£
c () - %%é



"Pm(«tf&hb%:
?«p_ ‘LZ(S):‘: _
Y 5 0@,

E;MPZ(_: r_:s?: Zl”,_/ l&.=é , use &M‘,&&—e’_ [¢ w&%ﬁ

2 (
o @7 A(la -Ce + GarCya - (e - Cot Cpo b

X Q 3§ & & O

2 (
g' "C: o Cb & - C:OL = C:m_' C:Q> =
&

e ¢ ﬁ @ ‘@ T & ’

ol

O POP R
- é‘(o.—b-tC—o(-\-e,’.D

Oty : S = fﬁd\/



Dg E o 2C, 2C 3G, 3¢,
Iy(dy) 1 1 j 1 ‘ 1
Ty(Ay) 1 1 : , - =
Ty(B,) 1 = . A : e
TB)evsih J-b oty 1) b gas simhigue won] 1
T'y(Ey) 2 / ] rd 0 B
ToB) b2y teitiarZes o : : .
PS 6 0 0 0 2 0




r B A e
\fap o2 ane AN Al
(2-fold) : ﬁ I i A o
4 5 \‘V,YA \\"
6 A0's / \V
214l
\ (2-fold) enbhago N
N e ;:,7=<,—'
\ |14] SaP i i GO0 WL
Iy a b ¢ d e 4

Fig. 7-1. Molecular-orbital energy-level scheme for benzene, with overlap integrals
neglected. The form of the MO is also shown schematically in each case, a 1s atomic
orbital being used for simplicity. In case of degeneracy, the two functions are dis-
tinguished by solid and dashed curves.
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Fig. 7-1. Molecular-orbital energy-level scheme for benzene, with overlap integrals
neglected. The form of the MO is also shown schematically in each case, a 1s atomic
orbital being used for simplicity. In case of degeneracy, the two functions are dis-
tinguished by solid and dashed curves.



