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Another important spectrum to be expected in the far ultra-violet is that of H 2 0 . This has 
been studied under very high resolution by Johns. Similar spectra of H2S have been obtained 
by Johns but not yet published. Another spectrum that might be of importance is that of NH 3 

which starts to absorb below 2200 A giving rise to a large number of discrete bands. This 
spectrum was studied at high resolution by Hollas and Douglas, and Douglas. 

Recently the vacuum ultra-violet absorption of CH has been studied. This molecule has 
fairly strong absorption bands at 1690, 1550, 1370 and 1271A. Of these the absorption at 
1370A is the strongest and is likely to occur in many astrophysical sources. Quite recently a 
few absorption bands of C2 between 1400 and 1300A have been found, but these spectra have 
not yet been analysed. Finally, one might mention the strong absorption spectra of CH2 and 
CH3 which occur below 1500A. There is also a weaker absorption of CH3 at 2160A which 
might conceivably be of astrophysical importance. 

A number of other molecular spectra in the vacuum ultra-violet have been investigated, but 
they are not likely to be of astrophysical interest. 
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Mme R. Herman and her collaborators at Meudon report investigations on selected molecular 
spectra as follows: 

0 2 Schumann-Runge bands extended to 5700A (68). 
02

+ New bands of the first negative system observed and analyzed; second negative 
system being studied (66, 96, 176). 

N 2 Preliminary results obtained on intensities of first and second positive systems 
as a function of the mean energy of the electrons (61). 

N2
+ First negative system observed in emission in phosphorescence (65, 66). 

OH, OD Studies of suitable experimental conditions for observing high level systems; 
transition probabilities calculated (48, 49). 

A program on unstable molecules is also in progress. 

In Liege, research activity, according to Monfils, includes a detailed study of molecular 
hydrogen absorption spectra. Refined values of the constants will soon be published for HD, 
D2, and H2 (115, 116). 

GENERAL WORK ON ATOMIC SPECTRA 

At Meudon some experimental work on atomic spectra is also reported by Mme R. Herman. 

(a) Infra-red observations: Between i-6/x and 3-7/x, 24 new lines of Csi have been observed 
and classified; 13 of Cdi and 2 of He 1 (159). 

(b) Stark Effect: The observed dissymetry of A7601 of Kr i may be attributed to Stark 
Effect (67). Stark constants for H have been calculated automatically by an iteration method 
(42)-
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(c) Studies of plasma: A maximum temperature of 15 000 °K and an electron density of 
1*9 x io17 have been measured in the column of a whirl-stabilized arc. Such a source is useful 
to study Stark effect (47). 

An atlas has been prepared giving time-resolved spark spectra produced by a plasma source 
at 15 000 eV. 

(d) Various equations are being used to calculate tabular data: Voigt profiles, atomic cross 
sections for electronic collisions, partition functions, and the Saha-Eggert equation, etc. (42). 

According to A. H. Cook, the Standards Division at NPL plans to construct a scanning 
Michelson interferometer for the range 1000 to 2000 A, and is also constructing a high-resolu­
tion echelle instrument, both with photo-electric recording. The purpose is to make interfero-
metric determinations of wavelength and other fundamental spectroscopic data in the vacuum 
ultra-violet. 

Work at Lund has given a much improved description of the Ci spectrum, comprising some 
350 lines from 3000 to 9000 A (88). It has been of great help in the interpretation of the spectrum 
of R Cor Bor. 

About 100 Si 1 wavelengths have been measured to + o-oi A on spectrograms taken with a 
lead sulphide source (103). The multiplet dependence of the difference between laboratory and 
solar wavelengths, observed by L. Herzberg, disappears when the new laboratory wavelengths 
are used. 

Blaise reports that the program at the Laboratoires de Bellevue includes investigations of 
(a) the isotope shifts of Bai (79, 80); Wi , Osi, Cei, N d i (146) and U l (145); (b) isotope shift 
and classification of U i (16, 39) and U11 (39); (c) the hyperfine structure of Pri , T b i (105) and 
T m i (17). 

Excellent progress is also reported with the analyses of Pu i and P u n (9, 15, 28), including 
work on the Zeeman Effect. More than 3000 lines are classified and 18 configurations have 
been detected to date. The ionization potential of Pu I (determined from a two-member ns9F1 

series) is 5-8 eV. 

At the National Bureau of Standards, in addition to the large program on transition proba­
bilities and cross sections described above, progress continues with the program of rare-earth 
spectra. The observation and analyses of these spectra are urgently needed to furnish data for 
Volume IV of 'Atomic Energy Levels'. A current summary on these spectra has been given 
recently and need not be repeated here (117, 119). 

The pressing question of bringing up-to-date the data in the published volumes has been 
considered seriously. Detailed bibliographies on individual spectra are in print (118), but 
they do not suffice to meet present demands. It has been decided to prepare revised Tables 
of 'Atomic Energy Levels' and of 'Multiplets' in pamphlet form when the available data on 
analysis for a given spectrum are definitive for 15 or 20 years. Each pamphlet will have the 
same monograph number, so that eventually the material can be bound in proper order. 

As copy goes to press Codling and Madden report success in observing absorption spectra of 
Kr and Xe in the region 120 to 200 A, as observed with the 180 Mev synchrotron. For the first 
time, energies in excess of 50 eV above the first ionization limits have been observed. The 
transitions involve the excitation of inner shell ^-electrons. Series have been found in both 
spectra (29). Earlier work of this type on He, Ne and Ar has been published (104). 

The activities carried on by Mack and his collaborators at Wisconsin are of three types: a 
study of the intensities, widths and positions of the components of A4686 of H e n (154); deter­
mination of the nuclear spin of Ar37 as / = 3/2 from hyperfine structure study (152); detection 
of Na in the Earth's upper atmosphere by direct observation of the solar spectrum when the 
Sun is near the horizon (112). 
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J. Junkes and his staff are continuing work on the preparation of an Atlas of thorium lines 
extending from 2000 to 11 000 A. He and Milazzo are also preparing an Atlas of the Schumann 
region 1100 to 2250 A. It will include spectra that are important for spectrochemical analysis 
excited in a hollow-cathode discharge. 

SOLAR SPECTROSCOPY 

The report of Commission 12 contains an extensive account of research in solar spectroscopy. 
Only brief remarks pertaining to subjects in common to Commissions 12 and 14 will be pre­
sented here. 

At the Oxford Observatory Miss Adam reports two investigations of interest to the Com­
mission. The work carried out by G. Smith on collision broadening and shift in atomic spectra 
is ready for publication. Higgs has continued his study of Fraunhofer line asymmetry (71). 
He finds a pronounced line asymmetry at the extreme limb, of sufficient magnitude to account 
for the super-gravity wavelength shift which is observed in this region. He suggests that this 
may be a chromospheric effect. 

An analysis of the red CN bands by Rigutti and Drago-Chuderi (151) includes extensive 
revision of CN identifications in the solar spectrum. 

Tables have been prepared by Benedict, Swensson and Mohler containing the measurements 
and identifications of the lines appearing in the Atlas of the Solar Spectrum between A 7498 and 
A 10216, published in 1963 by Delbouille and Roland (37). These tables will appear in the 
Mint. Soc. R. Set. Liege, 1965. 

A series of sunspot spectrum photographs have been made at Lake Angelus for investigation 
of this interesting spectrum. 

The current revision of the 1928 edition of Rowland's 'Table of Solar Spectrum Wave­
lengths' is nearing completion. A report on this work was presented at the Utrecht Symposium, 
26 to 31 August 1963 (120). Minnaert and his staff have completed their measurements of 
solar equivalent widths for this Monograph. Galley proof has been received for about two-
thirds of the publication. It will appear as a Monograph of the National Bureau of Standards. 

CHARLOTTE MOORE SITTERLY 
President of the Commission 
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