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The present work deala with the brosdonl
2=t hand by hoth argon BEnd hydrogen chlovide.
with a spectral =lit width of 0.07 e was used, necessitpting onl
chaerved half-width wvalues. Bufficiently small contributions of C

of retatbonal Hoea of the sarbon monoxlde
A high resghation grati.nfl apectrometer

# amell eorreciion in

sell-broadening were

nhtaimdn':f uging lunﬁfpnthlength cells of 12 meters for CO-argon mixgure eod 1 meter for
X -

Co-HOL ture. H

width reaults, which ara comeidered acetirata to within + 5 pereent,

ere pregented in the form of B table and by & graph.

Ii 13 to be hoped thet the study of widths, shapes,
and shifts of lines in molacular abscrption apactra
will eventually lead bo a wealth of information abouk
intermoleeular forces.  While the results obtained
thus far have not haen incorporatad into s mors com-
plete kinetic theory, a eonsiderable smount of infor-
matton regarding molecular interactiops has besn
abtained at high pressures by Vodar [1)7 He has
shown that distomic melecules at pressures greater
then 40 wtio Joze their individual rotational lines and
develop a ¢ branch, At lower pressures the rots-
ticnal lines are bresdened by an increass in pressure.

Several interesting phenomena have been observed.
Most interesting is the J-dependence of line width
and shift. Thatis tosay, 1o a given absorption band,
each individual line is hroadensd and shifted differ-
ently. The majority of the published work hias been
on HC gas pressurized by iteelf and by a variety of
foreign gases. HCl was sn obvious first choice
because 11 hae a simple epactrom with well reported
and fairly wide lines. But in order to extend the
range of observations it is now desirable to make
measurements on other molecules.

Self-brosdening of carbon mmonoxide lines has been
measured |2, 3, 4] and foraign gas hroadening of OO
duse to OO haa been also reported [6].  In this study
the broadening of lines in the 2-0 band of CO due to
argon and HCl waes detertroned, Thesa lines are
Darrow snd a ;‘i}c-ct.rumcter of very high resolving
power is requirad.  Line width is propertional te the

ura of the broadening gas and better acenracy ie
obtained by using high pressures. In practiee e
compromisa st be drawn between the advantages
of broad lines and the difficulties of making reliable
cortections for the overlapping of adjacent Imes.
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The spectrometer used was the grating ingtrument
deseribed by Plyler and Blaine [§], used double
peesed. In the region of the band under atudy
the spectral sht width was 0.07 g~

Tha half width ¥ of a line is defined e hall itz
width at hall its maximum hsight on the plot of
extinetion coefliciont (in cm‘? versus frequeney
{in ermY). The hali width of a line in the spectrum
of & mixture of gases may be expressed as the sum
of contributions from esch component of the mitture

T=T&P,|_+ ET:P[

where + } ig the broadening constant {in em™ atm=4)
of the absorbing gas and 4} the broadeping constant
of the ith foreign gns. The half widths of the lines
netually obsarved were hatween (1 and 0.2 em™'.
The ratio of slit width to line width was between
.3 and 0.1, and nccordingly small enough to make
possible the aceuarata application of direct-instru-
mental corrections after the manver of Kostkowski
and Bass (7). The correction tebles of Izatt [8]
were used for the purpose, since thess embrace a
lerger range of velues than those presented by
Kostkowski and Basa, The inatrumental eorraction
to the line half width emounted in most cases to
between 1 and 5 percent and the Jargest correction
was 3 parcent.

Jt was decided not to depend upon the published
values for the self-broadening constant of CO and
for this reason long abscrbing paths were used so
that the quantity of CO was nagligible by compari-
son with the quantity of foreig mﬁﬂﬂ kroadener.

The broadening constants listad in the table were
calenlated from the spectra of samples under the
following conditiona:

3 raom 044 atm argon; pathlength 12 M
20 mm CO+3 atm arpon: pathlength 12 M
50 mm CO+2.22 atm HCL; pathlength 1 M



The unsmoothed resultz are shown in table 1.
Each point in figure 1 represenis the mean of the
valuea for emTesponding lines in the F and K
branches.

Babrov, Ameer, and Benesch [9] Lave reported
the widths of HCI lines brondenad by CO. This
is the first available set of data on line widths with
complementary pairs of gases. It is hoped that
by uzing the combined data and by making plausible
assumptions about the relationship bhetween the

artisl collision diemeters 1n the two cases, direct
mwformation about interaction energies will be forth-
coming. Caleulations along these lines ware in

PTOgTEdE.
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NoTE: While the prosent work was in process of pubilica-
tion, values for the hall-width ameters of OO broadenad
by argon were reported hy Rank and coowoarkers,  Hee
D. H. Rank, D, . Eastman, B. 8. Rao, and T. A. Wiggins,
1. Mol Bpec. 10, 34 {1863,
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FIGURE 1.—A pll shawng the droadening congionts, % {cm=i
atm~1), for OO lineg oj‘ the #-00 hand a5 a Funelton of [m.

‘T'he citekes represent the qudumns prodeced by H C] anrd ihe LA gHs represnk
the brosdening preduced by argam.

References

[1] €+ €. Turrell, H. Y1, and B. Vodar, J. Cham. Phys. 33
215 (10803

2} ». R. Eaton and H. W, Thoempeon, Proc. Roy. Hos.
Tondon, AZSY. 475 (1064,

[3] H. J. Koatkowskl and A, M. Basz, J. Quant. Speciroy.,
Rudmtive Tranafer 1, 177 {1961},

[4] W, 8. Penedict, R. Heriman, G, Moore, and 8, Silverman,

Asl.ru hys. J. 135, 277 (1962,

I‘I."IE-‘I_' and R. J. Thibeult, J. Rezearch MBS

lil

[T] H. 1. Koethowsk! and A. M. Bags, T Opt. Sor. Am. 44,
19G0 (1956),

[8] J. B. Izatt, Progress Rpfurh J. Hopking Univ., Tab. of
Axtrophys, and Phys. Meteorology I.'l'[%‘ﬁl})

[9]1 H. Babrov, G, Ameer, pnd W. Beneseh, J. Chem. Phye.
23, 145 {1060,

-
-



