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' ;fDetermination‘of'the Ground ElectronicFState of;LaQ;Gasfﬂigu
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The ground electronic states of most high temperature molecules are e

‘ ~in question because spectra observed under conditions of high excitation ;
3 ,f ~can involve excited:lower states. Even the observation of an absorptionyee,b‘?:z
E - spectrum in a high temperature gas does not‘establish the ground_state’ *t{"}'i
since low lying electronic states'hare sufficient populations'in high
_ temperature gases ‘o give‘strong absorption spectra. In a molecular'beamléﬁ}
jwhereresexcitatkn1by collision is'minimized, it is possible that all
:Jl excited electronic states will decay to the ground state, at least for the;y}
}rhpvheavier molecules where spin prohibitions are not strong. Thus & new i
‘l:method of establishing the ground electronic state is pr0posed by dbserva-f;
:tion of absorption in a molecular beam at a sufficient distance from the {id
“e,:source. : - T )

- This method has_been‘applied‘to'a molecular beam of LaO which was
‘;,_: _generated by heating a mixture of La metal and La203 in & ‘tantalun- Knudsen; ?
‘liff‘?3°ell: with a rectengular orifice lmm wide and 10mm longa The cell was ”'f o

"ﬁ ‘nearly surrounded by a resistance heating element and‘bydseveral radiationv

; . shields, which also defined the beam. The beam was, in effect, a cone of aft”
f‘ﬁ“,-_ 'solid angle of 0.14 steradian, with a rectangular cross4section. ‘The back-lf?j
ot AR _ : .

Lt _ground pressure was maintained at 2 to 3x10 2 . T Hg. At a point 10 cm

o above the cell orifice, light from a Sylvania "Sun Gun " a high temperature
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’ , tungsten filament lamp, was passed perpendicularily through the beam. .

,.lf Sufficient optical density for an absorption.spectrum could be obtained -
.f.by multiple reflections across the*beam, but an equivalent result is
hVSingle pass of the light beam, using filters to insure that the fluorescence fl
’is not due to excitation by shorter wavelengths. The fluorescent light

R passing through a window perpendicular to the exciting 1ight beam was

; " Polaroid type 57 film. The interior of the vacuum chamber was blackened to fiﬁ‘ .

. at 5600 and 5626A of the sydtem analyzed as x”z - B"Z by Akerlind beganﬂ St
(1) L. Akerlind, Arkiv f&r Fysik 22, 65-93 (1962).

" to appeara. The red xhz - A2H system, also analyzed by Akerlind for LaQ in 1:
'.-‘an arc source, was. beyond the limit of the film.useda Thermodynamic )

- calculations show that this temperature corresponds to an equilibrium

o features appeared until at sbout 1750° C, ‘three bands of the (1,0), four of T

‘the (0,0) and three of the (0,1) sequence were observed along: with several
the Spectrum of a carbon arc containing La was takene The intensity of the

’i'in the exciting light beam. Since this filter substantially reduces the

light intensity below SQOOA, this eliminates the possibility that the

- vt S

P
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obtained more simply by observation of the fluorescent spectrum due to a

'dispersed by & Steinheil three-prism spectrograph adapted to accept

.

'ffminimize scattering of exciting light and light from the furnace into the,;,f{; T

B .entrance slit of the spectrograph.

With the cell temperature at about 1500° c, %he (o,o) and (1,1) bands AR
o 1 R

pressure of La0 of ebout 1'mm ng As the temperature was 1ncreased, more :‘:

atomic lines arising from the.ground state of La. For comparison purposes,

fluorescent sPectrum did not change when a Corning 338h filter was placed




07 (2) L. Akerlind, Arkiv for Fysik 22, h1-64 (1962). . T

' states

_ produce fluorescence even when no exciting .'lamp is used.-

-this fluorescence could be changed by varying the effectiveness of the

E shielding.

. as the molecular beam, some excitation from this source is s.lways present
:4""1 but is small compa.red to excita.tion by the lemp as long as vthe lamp is.

".s.pprecis.‘bly brighter than the Knudsen cell. : L o N

o 4
. a8 X.I as the ground sta.te.
e .of the corresponding systems 23 of ScO a.nd YO are e.lso the ground sta.tes.

7(3) L. Akerlind, Arldv £Or Fysik 19, 1-16 (1961)... " - -

PR molecules for which low. J,ving sta.tes ha.ve lifetimes shorter than lO 3
.~ to 107 -4

" .. molecules.
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_ fluorescent spectrum was due to absorption from a level below the X & S

»

At about 2000°C the 1ight from the furnace becomes intense enough to .

‘The intensity of i

As some light always passes s.long the same path from the orifice

‘The results of these experiments establish the level of La.O designs.tedl

¥

By a.na.logy, one would expect that the lower sta.tes:

g ,~, T e

[

This method should prove useful for many other high temperature

sec a.nd can therefore decay in the time of tra.nsit of the

BT

(h) This work is supported ’by the U.S. Atomic Energy Commissiono We ¥

'. wish to tha.nk John I.ink for his s.ssista.nce in designing the

. spparatuso f";‘«i,.»_'_..i



This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A.

Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the

Commission"” includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee

of such contractor prepares, disseminates, or provides access

to,

any information pursuant to his employment or contract

with the Commission, or his employment with such contractor.








