Harvard-Smithsonian Center for Astrophysics
Postdoctoral Fellowship Program, 2003

APPLICATION FORM

1. Name Paul Withers

2. Address 3002 East Hawthorne Street
Tucson AZ 85716
3. Telephone Number ( 520 ) 621 1507

4, E-mail Address withers@lpl.arizona.edu
5. Country of Permanent Residence Great Britain
If not U.S,, givevisastatus F-1
6. U.S. Socia Security # or Taxpayer Identification #
7. Date (after 30 June 2003) available to begin Fellowship (best estimate) 1 August 2003
8. Date of Ph.D. (month/year) May03 9. University University of Arizona

10. Thesis (title and short summary, not to exceed allotted space) Note: a three-page summary
of previous research should also be submitted.

Weather in the Martian Upper Atmosphere and Other Topics: My dissertation includes work on
the martian upper atmosphere (the dominant theme), lunar crater Giordano Bruno, the northern
plains of Mars, entry accelerometer data analysis, comparison of martian topography between
Viking Lander and MOLA data, and simple climate models. Density in the martian upper
atmosphere varies regularly with longitude, unlike the Earth or early predictions for Mars. | have
quantified this variability, compared it to classical tidal theory, and identified the dominant tidal
modes in the upper atmosphere. | am also developing a novel technique to measure winds.

11. Thesis Advisor Dr Stephen Bougher

12. Areaof Proposed Research (the work of the following CfA divisionsis described in the
overview of CfA. To which division is your proposed research most closely related? Mark
two boxes using "1" and "2" to indicate primary and secondary preferences.)

Atomic and Molecular Physics [] High-Energy Astrophysics L]
Optical and Infrared Astronomy [_| Planetary Sciences
Radio and Geoastronomy Solar and Stellar Physics [ ]

Theoretical Astrophysiclel
The proposed research can be characterized as

[ primarily observational [ O_]primarily theoretical[__] primarily experimental/instrumentation



Harvard-Smithsonian Center for Astrophysics
Postdoctoral Fellowship Program, 2003

13. Proposed research (title and short summary, not to exceed alotted space). Note: a
three-page research proposal should also be submitted.

My research aims are focused towards improving our understanding of the dynamics of
upper atmospheres and their coupling to lower atmospheres. | have two broad goals.
WINDS - Development of my current work on an innovative technique for deriving upper
atmospheric winds using geostrophic balance and measured latitudinal gradients in density.
| will apply this technique to MGS and Mars Odyssey neutral density data to measure zonal
wind speeds, quantify how the zonal wind speed varies with altitude, latitude, season,
longitude, and time of day, and then compare these results to existing predictions.

TIDES - Quantification of longitudinal structure, caused by thermal tides, in the martian
upper atmosphere in neutral density data from MGS and Mars Odyssey as a function of
latitude, altitude, season, time of day, and phase in the 11year solar cycle, and identification
of the dominant tidal modes. This will constrain the lower atmospheric dynamics.

14. List of Referees (names, addresses, and e-mail addresses) who have been requested to
send letters of reference directly to CfA by 15 November 2002:

Dr Stephen Bougher (bougher@engin.umich.edu)

1. Space Physics Research Laboratory, AOSS Dept, 2455 Hayward Avenue
The University of Michigan

Ann Arbor M1 48109-2143

2. |Dr Greg Neumann (neumann@tharsis.gsfc.nasa.gov)
NASA-Goddard

Code 920

Greenbelt MD 20771

3. |Dr Bill Hubbard (hubbard@lpl.arizona.edu)
Lunar and Planetary Laboratory

University of Arizona

Tucson AZ 85721

Print and send for arrival by 15 November 2002 to:
Secretary, Postdoctoral Fellowship Committee
Center for Astrophysics

60 Garden Street, Mail Stop 47

Cambridge, MA 02138

U.SA.



	Name: Paul Withers
	Address: 3002 East Hawthorne Street
Tucson AZ 85716
	Area Code: 520
	Phone: 621 1507
	Email: withers@lpl.arizona.edu
	Country: Great Britain
	Visa: F-1
	SS: 
	Date: 1 August 2003
	Date_1: May03
	University: University of Arizona
	Thesis: Weather in the Martian Upper Atmosphere and Other Topics: My dissertation includes work on the martian upper atmosphere (the dominant theme), lunar crater Giordano Bruno, the northern plains of Mars, entry accelerometer data analysis, comparison of martian topography between Viking Lander and MOLA data, and simple climate models. Density in the martian upper atmosphere varies regularly with longitude, unlike the Earth or early predictions for Mars. I have quantified this variability, compared it to classical tidal theory, and identified the dominant tidal modes in the upper atmosphere. I am also developing a novel technique to measure winds.

	Advisor: Dr Stephen Bougher
	OBS: Off
	THEO: Yes
	EXP: Off
	RES: My research aims are focused towards improving our understanding of the dynamics of upper atmospheres and their coupling to lower atmospheres. I have two broad goals.
WINDS - Development of my current work on an innovative technique for deriving upper atmospheric winds using geostrophic balance and measured latitudinal gradients in density. I will apply this technique to MGS and Mars Odyssey neutral density data to measure zonal wind speeds, quantify how the zonal wind speed varies with altitude, latitude, season, longitude, and time of day, and then compare these results to existing predictions.
TIDES - Quantification of longitudinal structure, caused by thermal tides, in the martian upper atmosphere in neutral density data from MGS and Mars Odyssey as a function of latitude, altitude, season, time of day, and phase in the 11year solar cycle, and identification of the dominant tidal modes. This will constrain the lower atmospheric dynamics.
	Ref: Dr Stephen Bougher (bougher@engin.umich.edu)
Space Physics Research Laboratory, AOSS Dept, 2455 Hayward Avenue
The University of Michigan
Ann Arbor MI 48109-2143

	ref2: Dr Greg Neumann (neumann@tharsis.gsfc.nasa.gov)
NASA-Goddard
Code 920
Greenbelt MD 20771

	ref3: Dr Bill Hubbard (hubbard@lpl.arizona.edu)
Lunar and Planetary Laboratory
University of Arizona
Tucson AZ 85721
	amp: 
	oir: 
	rg: 2
	hea: 
	ps: 1
	ssp: 
	ta: 


