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The purpose of this resgearch is to find new chemical

[N
o

which can exhibit laser action, Metal compounds which can undergo

v

photodissociation have been selected as the most promising candidates
for laser applications. The project involves the spectroscopic study

of selected metal derivatives, the characterization of any chemical

changes which occur on thelr photelysis, and the performance of cavity

£

experiments for the detection of laser action.

“Research Activities Undertaken and Planned

During this quarterly period, we have been engaged in studies of

the emission spectra produced in the vacuum ultraviol

¥ region when

&

vapors are excited by microwave or vadio-freguency dis—

metal hal

charges, In addifion, the absorption spectra of the mercury halides

have been obtained in the 1600-1050A region.

crowave apparatus described in

Report #2, we have obrained emission spectra from products

ig excited in a large excess of helium gas., Our

3

emission spectra using avound 300 watts of R.T

e b oa

successful during this gquavterly period. The double

the R,F, Source eliminated the
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the 1600-1800A region listed in Table T of Quarterly Report #2 and
shown in Figure 1 of Quarterly Report #2 are due to an impurity in

lides, The same bands were observed 4n the helium
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carrier gas spectyum before the addition of anv mercury halide,but

they disappeared when the helium was purified by passage through a

liquid nitrogen cooled trap filled with molecular sieve. These

bands are undoubtedly due to traces of nitrogen or oxygen which

were not completely removed from the powdered mercuric halide com-

pounds by our degassing procedure,
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the 1800-2100 A region of

lowever, the bands which ap
the spectrum of the microwave 0T R,F, discharge products of Hgly
(with or without the presence of about 0.5mm Hg pressure of helium)

which were listed in Table IT and shown in Flgure 2 of Quarterly

it 4 are(goﬁAdue to the nitrogen or oxygen impurity, The most

are not obtalined from a wmicrowave dischavge

Iy. The only common bands between pure

Hgls and HgBr,y are those due to Hg atoms., Therefore, there is a

good chance that these bands in the 1800-2100 A region may be due

Cau gning
PN
however, tr. 2, 428 (1958}) have re-
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these authors do not list the wavel

wege bands and the reproduciions of thelyr spectra
cle are too blurred to show them. Duperiments with T, will have to
be carried out very carefully using our R,F. apparvatus before we can

rule out T4 as a possible source of these bands. O0f course, unlnown

impurities may also be the cause of these bands vather than Hgl.
Unfortunately work on this project has had to be temporarily
suspended due to the departure of the posi-doctoral fellow, Dr. Philip

Russell, who hasg been conducting them. As soon as Dr. Rugsell is re-

placed, these experiments will be resumed.

fluoride

7indows has been designed, built and tested, With 1t the spectra

I
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L9, HgBro, and HgCly have been run in the 'L@()()m}(}fii}ﬁ region.
These spectra were obtained on a l-meter vacuum ultraviolet spec-
trometer having a measured dnstrumental bandwidth of about 1_9{32;«
Since this dis a single beam instvument and since the hydrogen

many-Lline emission spectyum was used as the 14 gource, the data

have to be reduced by a computer before the absorption spectrum can

be obtained., The data reduction is now beling done,

Studies in the infrared vegion using the matrix isclation
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spectyum, Therefore, we plan to check the dimerization by means of

a mass spectrometer during the next guartevx. We also plan to measure
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he donization potential of the mercury halides and carry out a

2

quantum mechanical calculation to help interpret the

o4

emiempir

specitroscopilc data,
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Table T,  Emission bands from a microwave or radio-frequency

discharge through Hgl,

Band Wavelength Wavenumber Difference
Label A e~ b et

1 1856.2 53,873

2 1863.9 53.650 223

4 1878.5 53, 234 199

5 1886.4 53,010 224
3

6 1893.8 52,804 206

7 1901.1 52,600 204
8 1909,2 52,379 221
9 1916.8 52,170 209

10 1924.2 51,970 200

11 1933.0 51,732 238
12 19394 51,563 169
13 1947,2 51,355 208

14 1952.0 - 51,231 124

15 1959.3 51,039 192
16 1964.5 50,904 135
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