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February 15, 2008

Dr. Lennard A. Fisk

Atmospheric, Oceanic and Space Sciences

2433 Space Research Building

University of Michigan

2245 Hayward

Ann Arbor, Michigan 48109

Dear Dr. Len (Dr.Fisk)

I highly recommend Steve Bougher for the position of Collegiate Research Professor in the Department of Atmospheric, Oceanic, and Space Science at the University of Michigan.  I have known Steve from his graduate days in the early 1980's, as a postdoc at NCAR and as a colleague up to the present day.  He is also an affiliate scientist at NCAR and a member of the High Altitude Observatory advisory board at the National Center for Atmospheric Research.  I have also collaborated with him on many papers even to the present day.

Steve came to NCAR to develop his thesis topic and worked with me, Bob Dickinson, and Cicely Ridley, first to develop a global mean model of the Venus thermosphere, then a zonally averaged model that was used in his thesis research.  Later as a post doc he developed a general circulation model of the Venus thermosphere.  He paralleled the model development we were doing for the Earth but applying it to Venus.

Steve is very careful, thoughtful and deliberate in his work and he added and tested various physical processes before including them in the model and he also carefully compared his simulations with observations.  If there were difference, he would make the appropriate adjustments by varying the parameters of various unknown physical processes, such and eddy diffusion, rayleigh friction, etc.  Steve was able to simulate the large thermospheric day-to-night temperature difference by identifying an important gravity wave source at the terminator that slowed the day/night circulation and produce the low nighttime temperatures observed on Venus.  It also explained the airglow asymmetry observed in the nighttime thermosphere.  He was also able to explain a number of other Venusian characteristics through his modeling.

Steve then moved on to altering his Venus model to Mars and was able to simulate many of the observed features in the thermosphere.  In fact his model was used to help NASA predict orbital drag to help in their predictions of aerobraking.  His results showed strong perturbations from the lower atmosphere propagating upward from both orography and dust storms.
Steve has also led the effort to compare the solar cycle variations observed on the terrestrial planetary thermospheres.  Venus has a 50K solar cycle global mean variation, Earth 500K, and Mars 200K and Steve has shown that this variation is strongly controlled by the relative amount of Carbon Dioxide, Atomic Oxygen, and other major constituents.  The process is mainly governed by the rate of excitation of the non-LTE CO2 emission of the fundamental band at 15 microns.  One important finding was that he was able to simulate the mean structure and solar cycle variation on all of the terrestrial planets using the same rate coefficient for this excitation mechnism that is so difficult to measure in the laboratory.

Steve is in the process of adapting his models to Jupitur and Titan at the present time. I have not seen these results but I am sure they are interesting and he has satellite data to guide these simulations.

Steve is an excellent scientist, he works hard and is thoughtful and persistent.  Through his efforts he has established a great reputation in the field of planetary aeronomy and dynamics and I am sure he is involved in many different satellite missions as well as being an excellent advisor to NASA.

Steve is in great demand for participating and giving papers at conferences, workshops and seminars and he gives excellent talks.

Again, I highly recommend Steve for your position as a Collegiate Research Professor.
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