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In absorption by sodium vapour, Walter and Barratt' observed, in
1929, numerous bands of sodium in the ultra-violet A4.3530-2740. Those
bands were analysed by Weizel and Kulp® into five different systéins,
systems 1, 2, and 3 covering 44 5530-3180 and systems 4 and 5 covering
A4 %100-2960. Some of those systems appear to be rather incomplete.
Recently, in 1947, Sinha® published his investigations in the same region,
that is, the ultra-violet A4 3550-2740, giving as many as seven systems.
His first three systems are, according to his own words, complete, while
the others are merely tentative. Sinha’s system 1 includes all the intense
bands in the region A4 3530-5180 formerly arranged, by Weizel and
Kulp, into three systems. Sinha’s systems 3 corresponds to the systems 4
and 5 of Weizel and Kulp, his system 2 being scattered between his
system 1 and system 5. Though Sinha lists a larger number of bands in
his vibrational schemes than Weizel and Kulp, there seem to be several
points which might be criticized. His measurements are not accﬁrate;
the errors of measurements are as large as several Angstroms. Again, it is
doubtful whether all of his measurements are actually representing the
bands of sodium. For instance, between bands 4 50725 and 43058:4- (his
measurements being 3072-6 and 5057-7) he inserted four bands:  3071.6,
5069-6, 3067-6 and 5060-1. The intensities of those six bands given in
order of decrease of wave length are 1, 2, 1, 3, 4 and 2 respectively, that
is, the strongest band, according to Sinha, is 3060-1. In the present
inspection the four intermediate bands are not observed and the intensities

1. Walter, J. M. and Barratt, S. Proc. Roy. Soc. A119 (1928), 265.
2. Weizel, W. and Kulp, K. 4nn. Phys., Lpz., 4 (1930), 971.
3. Sinha, S. P. Proc. Phys. Soc. 59 (1947), 610.
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of the other two are comparatively strong. In the range A4 3180- 010 ]‘
no trace of bands was observed by Walter and Barratt, nor by the preseng
writer, while in Sinha’s paper about twenty are given. These discrepans
cies suggest that some of his bands might be due to impurities, for i
seems difficult to account for such variations in intensity on the basis of
any plausible differencies in temperature or in plate-sensitivity. Finally;
bands in the region A4 3100-2900 seem to have little connection i
classification with these lying in the region A4 3500-5180, while his
system 2 covers both of the two regions. For these reasons, the bands in
the.region A4 3100-2750 are remeasured and a new analysis is attempted:
The limited region A4 5100-2750 implies that the work is far from
being complete. Due to circumstances, we are not yet able to offer ‘o‘l
adequate discussion of the upper states of all the systems in ultr a-violet.
The spectra are photographed in a large quartz Littrow 1nstrumen

on Eastman II1-0 plates. The effective path-length is estimated at 30 cm.
and the temperature at about 800°C. A few centimeters of inert gas aI:e
admitted into the absorption tube in order to facilitate the appearance o‘.
the absorption bands. Under these conditions bands in this region are well
developed, and at the short-wave end the structure of the bands can be
traced to about 4 2570. The strongest bands lie in the range A4 3100-27 50.
The present band-head measurements in this region. are analysed
into two systems, both of which involve the ground state. The ﬁrs 1
system covers the region from 43100 to 4 2940, which was founerly
split by Weizel and Kulp into two systems—system 4 and system 5,8
the former corresponding to the right limb, and the latter corresponding to
the left limb of the Condon parabola of the present system. The present '
arrangement also differs from Sinha’s system 3 by including the progres !
sion with »” = O and by excluding those bands, most of which, as men-r
tioned above, might be due to impurities. The correctness of the present '
vibrational scheme given in Table I is to some extent justified by 1
G (v'") expression derived therefrom, which seems to ‘be very close to that
calculated by Loomis and Nusbaum.* The second system of the present .

4. Loomis, F. W. and Nushaum, R. E. Phys. Rev. 40 (1932), 580.
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classification includes all the strong bands in the' region A4 2889-2750.
These bands were also observed by Walter and Barratt, though, so far as
we know, no analysis has been given except Sinha’s. More than twenty
bands are measured for this system to make the vibrational analysis
reasonably certain. There is little doubt about the values of »’and v” as
the system is bounded by an intense progression with »” = 0. The
concordance of the G (v'") expression seems also to confirm the correctness
of the analysis. ; :

TABLE 1
0 DL 3 :
y\ 0 1 2 5 4 5 6 7
0 535147-0 1555 329926 155:0 328387 151-4 30687-3 150 325573 148:6 525887
1103 110.3 140.4
1 554158 1556 53258-Q 1553 351029 155-8 529491
1109 109-9 110-0

o |5356829 158-2 3535247 156-6 533681 1552 532129

107-0 107-2 107:2
5 |55789-9 158:0 33651°90 1566 354753

1411 110-1
4 |53001-0 1590 557420

1050 1062
5 |540060 157-8 35848-2

1055
6 |stlits

1059
7 |542154

1022
8 |54517°6

Table I is the Deslandres scheme of the present first system. The
frequencies are represented by the following equation (1):

v = 354868 + 1113 (o + 512 ) — 048 (o + é.)v — 1598 (v - _;)

+ 072 (o4 )2 | -

which has beeﬁ‘ developed by the method of least squares.. The G (v")
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expression derived by Loomis end Nusbaum based on a large number *:‘
band-heads (about two hundred) is of the form 5l

G (o) = 15923 (o + ) — 072 (o' + 132 — 00027 (o + =)

G (o) = 1595 (v + ) — 072 (¢ + =)
with theirs we may suggest that the difference is very little and arises
because bands of high values of »” and v/ are not observed in the preser v
investigation. However, equation (1) is quite satisfactory to represent the
observed bands for the present purpose. Table 5 gives the difference of
wave numbers between the observed and calculated bands. It is observa:l{

e

that the agreement is fairly good.

TABLE 2

0 1 2 3 4 5 6

55571+5 155-7 35245-8 155:6 (55060-2) 1651 34907-1 151-6 347555 1504 546051

105-4 104-5 104-8 1042
1 g 55476:9 1566 35320-3 1553 35165:0 54859-7
103-6 103-9 104-2
2 55738-2 157-7 355805 156'3 55424-@ 155:0 35260-2 155:6 351156
107-6 1067
3 35845-8 158:6 53687-2
100:6 1009
4 359464 1585 557881
985
3 36044-9
1003
6 36145-2
97-0
74 36242-2

Table 2 is the Deslandres schemie for the present second system. The
G (v') levels are concordant with those of the preceeding system and,the
upper vibrational levels appear to be rather irregular. The v =5 level
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is abnormally large. It is possible that the abnormality is due to perturba-
tions. The observed wave numbers are represented by equation (2):

y = 355570 + 106-2 (v’ + -:12—) — 065 (1)’ i ,.19_)2 = 1A0'5 (.D!I + %)
4 072 (o + %)2, (@)

which has been derived on the assumption that the heads of the bands
with o/ =73 are displaced so as to lie about 5 cm™ too low.
Equation (2) fits the values for the other band-heads satisfactorily. Table
5 gives the difference of wave numbers between the observed and calcu-
lated band-heads. : :

TABLE 3.
o ! Intensity Observed Calculated
System 1

0 7 1 32388-7 32386:5
0 6 2 525375 32536-0
0 5 4 326873 52686-8
0 4 4 328387 32859:-1
1 4 1 32949-1 32949-5
0 3 ) 329926 529929
1 3 6 35102-9 33103-3
0 2 2 331479 331480
2 3 2 332129 33212-7
4 2 4 332582 332584
2 2 6 353681 333678
1 1 1 35413-8 " 334151

%) 2 2 354755 334762
2 1 ] 33524-7 535245
3 1 5 33631-9 536329
2 0 2 33682-9 336825
4 1 5 33742-0 33740-5
3 0 4 557899 337909
5 1 ¥5 35848-2 35846-8
4 0 7 33901-0 338983
5 0 8 34006-0 34004-8
6 0 8 341115 34110-4
7 0 8 342154 342150
8 0 7

545176 543186
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System 2
0 6 1 34605:1 34604-6
0 5 2 547555 547544
1 5 il 34859-7 34859-4
0 4 3 54907-1 54906-7
0 3 (35060-2) 350605
2 4 1 351156 351153
1 ) 2 351650 351655
0 2 3 352158 352156
2 3 1 352692 35269-1
il 2 3 35320:3 353206
0 it 1 553715 353725
2 2 2 354242 55424-2
1 1 3 55476-9 354773
2 1 4 35580-5 35580-9
3 1 4 556872 356885
2 0, 2 357582 357389
4 1 4 357881 55789:5
& 0 5 35845-8 35846-5
4 0 5 359464 35947-3
5 0 5 56044-9 36047-0
6 0 5 56145:2 56145-7
7 0 4 36242-2 362429

Bands below 4 2750 cannot be measured very accurately owing to
the comparatively weak intensity in the present case. Reasonable analyses
are therefore impossible. Further observations under more favourable
conditions are in progress. ‘

Thanks are due to Dr. T. Z. Ny, Director of the Institute of Applied
Physics, for his interest and encouragement in these investigations.



