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The Strengths of Absorption Lines in the 2-O Band
of Carbon Monoxide

U.P. Oppenheim .
(Technion, Israel Institute of Technology, Haifa)
' ' and

7 Hanna Goldring ,
(The Weizmann Institute of Science, Rehovoth, Israel):

A new determination of the strengths of absorption lines in the 2-O band of
CO has been carried out. Very recently the strengths of lines in this band were

(1

reported by Kostkowski and Bass'™’, and also briefly by Benedict et al.(Z) The

present observations were made with better spectral resolution than the ones made
by these worl:ers The spectrometer was a 5-m .grating instrument used in double
pass.(a) The spectral slit width used was about 0,07 cm_l. The studies ;vere made
with gas at approximately atmospheric pressure, and with sample lengths v'a.ry'ing from

1l to 30 cm. The sample temperature was 300°K.

1 1

The observed line widths were between 0.05 cm — to 0.10 cm —. Under these

conditions the ipstrumental slit correCtions(h)" to the strengths amount to no more
than 3 per cent. Since this was within the experimental error, no instrumental
corrections were applied and the strengths were obtained by direct integration. It
was estimated that wing corrections amounted to one or two per cent at most and they

were therefore neglected.

Using the notation of Benedict et al.»(s )., the strength Smo per unit gas pressure
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2
of an individual line is given by
F lm'v e_E(J)/kT
o o I m
S =5 — . (L

' O

.Here Q(T) is the rotational partition sum (Q(300) = 108.86) and vV the

effective vibrational frequency(5 ) (’-\72_(;- 1282.1 erY). The exponential
factors were célculated from the accurately known(6’7) spectroscopic constants
of CO. Fm expresses the effect of the vibration-rotation interaction. It

(8)

may be written for the present case, according to Herman and Wallis , to the

first order in m, as follows:
Fm'- 1 + (0.00528 - 0.0075 &)m

where 6 = Mo/er o) Mo and M'.L are the first twol coefficients of‘ a Taylor-
series expansion about the equilibrium internuclear distance r o of the dipole

moment function |
M= M+ Ml(r- re) *oeee,

M, is almost equal to the permanent dipole moment (o.117 debye(9)), and a good
approximation for Ml may be calculated from the strength of the 1-0 ba.nd(z)

(,211;.8 cm.zatm—l). The value of ro is obtained from the rotational constant(7), B.
The resulting approximation to the absolute value of & is then 0,036. Without loss

of accuracy, § has been taken equal to zero, and the vitration-rotation interaction

B S L T T R S e,
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term may then bte written as
Fm~1 + 0,00528m.

Fig. 1 shows the line strengths of the present work together with those obtained
by Kostkowski and Bass(l)‘. The value of the band strength Sé—oo "which gives the
best fit to the experimental points was found to be 1.51 cm‘zatm‘l at 300%€. The

2

curve corresponding to equation (1) with SZ-oo = 1,51 em

atm_l is also shown. It
is seen that the line strengths obtdined in the present work ere lower than those

given by Kostkowski and Bass(l) , whose measurements correspond to a band strength

of 1.77 cm-za.tm_l. Benedict et al.(z) give 82_09 = 1.5 cm-zatm_l, in good agreement
with the present value, On the other hand, Penner(‘lo) , by a direct determiziation,
obtained a band strength of 1.64 om Zatm L.
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Fig. 1 farbon moncxide liue strengths in 2-0 band at 300°K.
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