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This second year of the grant has been a year of consolidation and staging for the

continuing research. The advances made at the end of last year, in particular the

proof-of-concept of solid state etalone, are now going through the process of testing

and validating the findings made with the prototype devices. Thus far, all of the
benchmarks of the electrooptic etalon behavior can be repeated, and we have also
fount. some new characteristics inherent to the device and its operation. For
instance, in the non-linearity stage of measurements, it has been found that the
reflective coatings are extremely sensitive to the presence of molsture in air.
This effect seems to be enhanced by the existence of the electric fields (elrea
20 KV/cm) necessary for the operation of the electrooptic etalon. Operation in a

vacuum, or in a controlled atmosphere are the obvious solutions, with the'latter

being the preferred cholce since it preserves the ideal of a lightweight field
device. Recoating of the tesL. etalon was necessary.
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AFOSR-89-0316

Interim Report: Second Year

This second year of the grant has been a year of consolidation and staging for the
continuing research. The advances made at the end of last year, in particular the proof-
of-concept of solid state etalons, are now going through the process of testing and validat-
ang the findings made with the prototype devices. Thus far, all of the benchmarks of the
electrooptlc etalon behavior can be repeated, and we have also found some new chasc-
terlstlcs Inherent to the device and Its operation. For instance, in the non-linearity stage
of messurements, it has been found that the reflective coatings are extremely sensitive to
the presence of moisture in air. This effect seems to be enhanced by the existence of the
electric fields ( cica 20 KV/cm ) necessary for the operation of the electrooptic etalon.
Operation in a vacuum, or In a controlled atmosphere are the obvious solutions, with the
latter being the preferred choice since It preserve* the Ideal of a lightweight field device.
Recoasting of the kst etalon was necessary.

The required equipment, for the continued development of the Double Etalcn
Modulator ( DEM ) into Its first step as a laboratory instrument, has been recently
received and is now in the process of being incorporated into the prototype. More
machine shop work is required for its completion and It will begin shortly. Simultaneous
to the experimental development of the DEM, a theoretical study Into the many spectros-
copie capabilities of this instrument Is being carried out. This theoretical study has taken
two directions. The Art analyses the spectral and spatial properties of the DEM as a
high resolution filter, while the second has partially Investigated the limiting cue of the
three reflecting layer device and its general ( optical and spectroscopic ) properties.
Mauscripts on these topics are in preparation.

The laboratory experimental work Is, at the time of this writing, at a standstill due
to construction and renovation of our laboratory spate by the University. This process,
as disruptlve as it is, will result In a net gain since our darkroom space will be more than
doubled In area, and will make It possible to conduct our experimental investisations in
more appropriate quarters. This expansion of the laboratory space is a recognition of the
University of our research and its place In the education of graduate students.

The field instrument at Poker Fiat, AK has Just begun the 190/1991 observing
season after extensive maintenance and upgrade this summer. This two-channel device Is
now operating at peak efficiency and will receive its four-channel adaptation sometime
this winter after the four-channel section is checked-out in the laboratory. Some of the
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data obtained with this instrument have become part of a global model of thermosphere
winds the one auroral sone station. It in satisfying to know that the Investment of

efort sad time Involved In the operation of this station, in the aurotal cone, Is now
bringing large dividends. The 1989/1990 season data set Is undergoing its reduction
phse, and analysis is not far behind. Theme data contain some of the best molecular
emission ( Msosphere and Lowe? Thermosphere ) MALT measurements anywhere and,
with the help of our newly developed robust code, will provide new insights of the

behavior of this region at the auroral sons.

The AFOSR funding of our teleautonomous Investigations Is also providing returns
beyond the original expectations. Besides the Poker Flat experiment, where the concepts
were designed and applied, these concepts hays made it possible to deploy an autonomous
experiment ( NSF funded ) at the South Pole, Antarctica otation which has successfully
operated for two years with only a yearly visit by the Investigators. Further, another
similar project will be b stslled this winter at Mount John, Tekapo, New Zealand, which
will take full advantage of the teleautonomous capabilities we have developed under
APOSR. The teleautonomous option we now have available makes It possible to Install
such experiments unmanned ( I.e., without th; need of extensively trained personnel to
operate it ) far sway from the home base, since the actual operation of the experiment Is
governed from the home bases ( via telephone lies ). These telcautonomous systems
have the advantages of being operated from far away, having the validity of the data
checked In real-time by experienced Investigators, and requiring no on-site trained person-

nel.

The personnel associated with this AFOSR grant, during its second year, have been

as follows:
Accesion For

Senior Personnel: NTIS CRA&

DTIC IAB

Dr. G. Hernandez (Washington) Utiaminou'ced

Dr. R. W. Smith (Alaska) Juiticatio.

Dr. K. C. Clark (Wasungton) By

Dist. ibutio-, I
Junior Personnel: ....t ...

AvuAbAI:
Dr. G. Price (Alaska, Post-Doetoral) .....
Mr. .I Conner (Alaska, Graduate student) Dist ,

Mr. J. Minow (Alaska, Graduate student)
Mr. W. Schul (Washington, Graduate student
Mr. H. Xu (Wshington, Graduate student -..



- JUN-05-'92 FRI 12:13 ID: UW SPACE SCIENCE TEL NO:206 685-3815 #89'? P04

Publications durlug the wond yeu of t"i grant:

Herendee 0., R. W. Smith and K. 0. Clark. Global thermoepheric dynamics and ther.
modynamics from South Pole, Antsrctlca. Asfarstie Journal of iAe U. S., 14, in
pros,, (190o).

Hernandes, G., R. W. Smith, R. 0. Roble, J. Grow and K. 0. Clark. Thermospherlc
dynamics at the South Pole. Geopheys. Res. Lett., 17, 1255-125S, (190).

HernmAdes, G., R. W. Smith, S. D. Kauffman and K. C. Clark. South Pole mesoophezlc
antd Iower-thermospherie dynamics. Aserels Journel of the U. S., 15, submitted,
(1990).

Hernmdes, G., F. G. McCormac and R. W. Smith. Austral thermospherc wind circuls.
tion and DAP orientation. J. Cdopys. Re.., US, in pre, (1990).

Hedin, A. Z., M. A. Biondi, R. C. Burnside, G. Hernmndes, R. M. Johnson, T. L. KMlleen,
C. Massudler, J. W. Meriwether, J. B. Salah, R. J. Site, R. W. Smith, N. W.
Spencer, V. B. Wilkwar and T. 8. Virdi. Revised Slobal model of thermosphere
winds ing esatelite and ground-baaed observations. J. Geophye. Res., 05, submit-
tod, (1090).

Preame tloas a&wlated with the grant investlgations:

Interaction between the lower and upper atmosphere. Department of Physics, University
of Canterbury, Christchurch, NZ. November 1989.

Thermospheric Dynamics at 90" South. ( with R. W. Smith, K. 0. Clark and R. G.
Roble ). American Geophysical Union, Fall Moeting, San Francisco, CA. December
190.

TIGCOM simulations of thermoepherlc dynamics In the Southern Hemisphere Polar Cap
and comparisons with South Pole Fabry-Perot Spectrometer measuremente. ( with
R. 0. Roble, R. W. Smith and K. C. Clerk ). American Geophysical Union, Fail
Meeting, Sea Frencisco, CA. December 1989.


