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The radio-frequency paramagnetic resonance method was used to observe

the exchange collisioﬁs between the Xe ionic ground state having a 2P3/2
configuration and the neutral metastable state_having‘a 3P2 configufation.
The ioniébground—state and the metastable-state atoms are both formed
and aligned by unidirectional-low energy, high flux electron beam impact.
The magnetic resonance of the lonic ground-state atoms was observed by v
monitoring changes in the transparency'of the resonance radiation to the
metastable state.

By unidirectional-low energy electron impact excitation of Xe atoms
- from the lSO groand state to the 3P2 metastable state, the magnetic sublevels
MJ =0 and *1 are more selectively excited than those with MJ =+ 2,
This is also experimentally verified from the paramagnetic resonance experi-
ment of the metastable state. Similarly, certain magnetic sublevels of

+
~ Xe (2P /2) are expected to be selectively excited by the electron impact.

3

. , , ' . + ‘
- Suppose if one would produce a high concentration of the aligned Xe (2P3/2)

and Xe(3P ) state atoms by high flux electronAbeam, a certain population .

2
- equilibrium will be reached in a steady state. A destruction of the‘alignf“;;

- ment of Xe (2P3/2) would result in a new population re-distribution of the & - -

' Xe(3P2) metastable state. Such a phenomenon is observable by monitoring =, '
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* the change of transparency of linearly polarized resonance radiation due to

the absorption of the light by the metastable state.
The high flux, low energy-unidirectional electron beam.was'obtained by

means of space'charge neutralized electron flow using a planar diode structure

~ electron tube with an indirectly heated "hot" cathode operating under the

Xe gas pressure of about 5 X lo_u.torr at 70 mA/cm2 electron current density

v at slightiy above the ionization potential of Xe. The first slide shows the

relevant energy level diagram. The second slide shows the experimental

arrangement.

3

The third slide shows an experimental result which gives the P2 as

magnetic resonances. The‘fourth slide shows the magnetic

3/2 .
129(3 Xelsl(3P

: - 2
resonances of Xe Pg), 2), and even isotope Xe ( P3/2).

Recently we observed that the nucleus bf Xel3l having I = 3/2 can

" also be aligned by metastability exchange between an initially randomly

ground state and aligned Xel3l(3P2) by electron.

oriented nucleus in the_lSO

vimpact. The fifth slide shows the experimental fesult of nuclear alignment

by metastability exchange collisions..

Thus by means'of.an extfemely simple apparatus, we have found that:

- (1) it is possible to observe alignment of the ionic ground state and (2)

+ 1t 1s possible to align the nucleus in the lSO ground state. A more detailed.

investigation is presently in progress to study the mechanisms involved

" more precisely.
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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.






