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The fundamental band of HBr has Been remeazured, and
the harmaonic band examined {or the Arst time under high
resolution. From the equations representing line positions
the valves w=2640.74 cm™, Jy = 32634 % 1074 ¢ cm?, and

ro=1400610"% cm are obtained. Resolution of the iso-
topic components was just possible in the fundamental
band, and the observed separztions agree with those com-
puted fram the isoropic masses of Br.

HE fundamental band of HBr at about 44

was first resolved by Randall and Tmes® in
one of the earliest studies of infrared absorption
with high dispersion. It has not since been re-
examined, though there have been grear improve-
ments in the sensitivity of the recording appa-
ratus, The harmonic bamd was not observed at
that time because of itz low intensity. and until
now it has not been studied in detail. For the
following observations & standard prism-grating
spectrometer was available, the grating having
7200 lnes per inch. An absorption cell 23
long with windows of NaCl served admirably
for the 4p region, and at 2u it was replaced by
an iron tube 130 cm long with thin mice windows,
HBr gas was generated by direct reaction of
hvdrogen and bromine in the presence of a
catalvet, collected by freezing in liquid air and
distilled into the evacuared cells to the desired
pressure. In this way a high purty of gas was
assured.

Curve b in Fig, 1 shows the fundamental bhand
asz observed with a sht 0.2 mm (0.4 cm™ in
width and a pressure of 20 cm of HBr. The lines
are well zeparated but show no signs of resolution
into palrs. By reducing the shit width to .00
mm (018 cm™), deflections then being as small
as permussible for trustworthy measurements.
and advancing the grating by steps of only 107
at a time, the separation indicated in curve ¢ was
obtained. Each of the {our lines reproduced was
defined by some Rfteen or twenty points. The

YE. 5. Imes, Ascrophws, J. 50, 251 {1919).

separations of the components are difficult to
measure preciselv due to overlapping of almost
equallv intense pairs, and it did not seem feasible
to derive independent eguations for the two
isotopic bands, The expected displacements, as
computed from the isotopic masses of Br, are
indicated by pairs of vertical lines below the
erivelopes In curve ¢ and it is clear that these
agree very well with the experimental deter-
minations, :

The harmonic band, which 15 comparatively
weal, appears in curve 2, the gas pressure being
atmoaspheric. The optical arrangement necessary
for the accommodation of an absorption cell
150 cm long was not as advantageous as has
since been devised® and adeguate deflections

TaBLE [. Tre fundomental band.

Frequencies

m Observed Computed
+5 2675.36 267522
-7 Me6d.o0 2662 58
6 204938 2649 38
=5 2635.52 263504
- 2621.35 2528.37
+ 3 2600661 260658
=2 259123 23091.29
—+i 2571555
=1 234156
= 252551

1 250786
-4 24EL A3
—5 2471.36
= 245148 2e52.44
-7 243318 243322
-8 24:3.30 2413.62

? Hardy, Barker and Dennison, Phys, Rev. 42 278 (10354
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Fic. 1. Absorption Sands of HBr. 2} First harmonxe with slit width 1.2 em™'. {3) Fordamentai siic width 9.4

cm™L ig) Four fundamental lines »ich

could be obtained only with relatively wider
slits. Hence the definizion is not as good and the
isotopic separations, theugh greater than in the

Tantk {1, The barmonic band.

[ reqoencies [Dnifer-
= Chkserved Computed erce
=7 311910 ili3.a8 =022
-3 S108.07 3108.85 =0.78
+5 209779 0974 =052
-4 i08a.1 508578 +0.23
) 07276 072,77 =i
-1 505871 505881 -0.10
-l S04.3,94 043,92 +.02
- | 201138 F01L.40 - 0,02
=1 993,97 4003 41 +{).16
-3 1975 41 975.37 -4
-4 4956.21 495608 +0.13
=5 4933.93 4935 9% =102
-0 91521 1915.03 =0.13
-7 48935.19 439350 =1L

fundamental, were not observed. The positicns
of the rotation lines in the fundamertal band are
listed in Table 1, together with corresponding

higher resciution; siic *icth 2,12 cm™.

values computed from the equation
v = 253926 =16.490m — 0, 232m!F0.0022m*,

m being the ordinal number of anv line counted
outward from the center. Table Il presents
similar information regarding the harmonic band,
for which the equation is

7" = 302811 = 16.260m — 0. H4%m* = 0.0030m’.

From these coefficients several of the molecular
constants mav be deduced, as indicated by
Colbyv? in a study of HCL (For definitions of B
and €, and for comparison of the constants of
HCI with those of HBr Colby's paper should be
consuited. ] The numerical values are as follows:

B=0.864x107%,
C=35.338.

= 2640 74 cm Y,
Fo=3.2631 X107 g cm?,

ry= 1409610~ cm,

WL F. Colby, Phys, Rev, 34, 55 (19239,



