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The structures of rotational and vibrational energy levels and the term symbols to classify different electronic

states are described for diatomic molecules. Different classes of parity, (+/ —

), (e/f) and (s/a), associated with each

rovibronic level are discussed. The transition probability, the Franck-Condon factors, the Hénl-London factors and
the transition moments of electronic transitions and their selection rules are described.
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Fig. 1 Potential energy curves of O; correlated to the O(3P) + O
(4S°) asymptote taken from Ref.[6]. The doublet and quar-
tet states are shown with solid and dashed lines, respec-
tively. The sextetstates, 51§, 622#, 611 g, 6114, are notshown.
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Fig.2 Hund's coupling cases (a), (b), (c), (d) (see text). Note that
angular momentum N representing the total angular mo-
mentum of the ion core is often used instead of R, for
Rydberg states.
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Fig. 3 Rotational structures for (a) 's=+-1>2+, (b) 11— '+ electronic transitions.
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Fig.4 Franck-Condon factors gy, for the NO* A'Il - X'2+
transition [15].

LY HITB. D4 Honl-London RF13 3/ 85 2 W T
UToXHIcEL 2 ENTE B [17].

J! 1

"y 2
r). e
—A" A'=A"

@,p:(y*+1ﬂww+1m Y

Fig 3@ R ¥ £ H I -1 " BB O A 4A=0,
A'=AN"=0) &, 4=0i}LTC, S5, =0&%%DT,
A=+ 1B T 2 PEE RBZIPBHMSh L Z &b
M5, 121N R bWw LT ERTHY, BRE—X
Y MEIGTHICEITTH S, T 441=0, A=
A" #0 Oy, Q HOIREEIX P A, RAICHRTH., —
7T, Fig. 30— BR DO X H 1244 = £ 1 DEIL,
PH, REEEFICQEPMIBMEING., BEE—2 V|
BAFENCKH L CTREETH L7720, A= +1 OBERIIEE
BELIFIENS.

EHEM O R BIER (5) 25 & (L) IEM#EICKRD 5
W21 (15) 2 2 1E kv,

vp=vo—(B,+B,))]"+(B/=B/)]", (28)
vq =vo+(B/—B/)]"+(B,-B/)]", (29)
vr =vo+2B,+(3B,—B,)]"+(B/—B))]", (30)

EREH SITY=Te+G(0)=G(") THY, T 3%
NZNOBETFIREOTPEZHERICB T2 AV F—E%
#35, Fig.1 D O OBNIRENTWS X 5 IZETIREIC

Introduction to Molecular Spectroscopy

A. Hishikawa
NO*
1 I-I_l 2-4-
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eI
T T T -
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Fig. 5 Simulated rotational band structures forthe (0, 0) band of the

NO™ A'II -X'x1* transition. The rotational constants for the
upper and lower states are B' = 1.57375 cm™! and B" =
1.988225 cm™', respectively. The higher order correction
term, DJ2(J+1)2in Eq.(9) is neglected for simplicity. The ro-
tational temperature of Trot = 100 K is assumed. The band
contour is obtained by the convolution of the line spectrum
with a Gaussian function (a full-width-at-half-maximum = 10
cm™).
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