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In 1995, Mr. Shimon Peres, then the Prime Minister of Israel, and President Bill Clinton agreed that an Israeli astronaut would be flown on board a US space shuttle. It was also decided that the astronaut would be a payload specialist for a scientific experiment to be proposed by the Israeli Space Agency (ISA), approved by NASA. NASA and jointly carried out.

This agreement provided a great challenge to the Israeli space community. It was clear that this mission would be an opportunity to perform a full-scale Israeli space scientific experiment.

Thus, it was necessary to design a scientific program that would have a good chance to succeed and have a significant value to the Israeli scientific community as well as to NASA. At the same time, any proposed program would have to take into account all the restrictions imposed by a manned flight, namely, short mission duration, the availability of human and financial resources and the very limited time available for the preparation of the experiment.

The MEIDEX experiment, briefly described here, is Tel Aviv University's reply to this challenge.

We chose, as the main goal of the first Israeli astronaut｡ﾇs flight, to study the transport of mineral dust in the atmosphere over the Mediterranean Sea and the tropical Atlantic Ocean. This choice was based on the important role which aerosols, especially desert dust, play in weather and climate conditions in many parts of the world and especially in our region. Many Israeli institutions and scientists, in particular at Tel Aviv University, have conducted intensive studies of this topic in the past. We possess a qualified staff in theoretical and experimental atmospheric sciences and remote sensing, which is able to carry out such a program. Moreover, a decision was made to complement the space borne remote sensing experiment with a large network of ground based as well as airborne in-situ measurements of aerosol properties. As a result, the proposed program is a comprehensive study of the chemical, physical and optical properties of desert aerosol transported over the Mediterranean and tropical Atlantic regions.

The project includes remote as well as in situ measurements of light scattering by desert aerosol particles in six wavelengths starting from near UV to solar IR. The experiment simulates the detection of dust aerosols by TOMS, using the UV wavelengths at 340 and 380 nm. Simultaneously, four MODIS wavelengths are included- 440, 555, 660, 860 nm. These wavelengths are defined with the help of narrow- band filters mounted on a rotating wheel. This assembly is included in a gimbal- mounted, fully calibrated radiometric and highly stable CCD camera (Xybion IMC-201), bore- sighted with a wide field Sekai video camera. The FOV｡ﾇs are 16 and 60 degrees respectively. The spatial resolution is about 200 m, at a flight altitude of 150 miles.

One of the primary aims of the experiment is the optimization and inter- calibration of two of the primary current methods for the remote investigation of desert aerosols. Spectral channels of the MEIDEX radiometric camera include wavelengths of both TOMS and MODIS satellite experiments, simulating simultaneous observations of the same atmospheric volume containing desert aerosols by these two experiments. This will enable us to compare at high spatial resolution TOMS aerosol index with desert aerosol parameters obtained by MODIS-type analysis. These measurements will be supplemented by observations from airborne and surface platforms, enabling validation.

Space- borne observations of the same dust plumes on subsequent days (and subsequent orbits when it is possible) along with the airborne and ground- based support, will provide the details of dynamics of two dimensional distributions desert aerosol optical depth and particle sizes above the ROI.

Comparison of dust plumes dynamics with the motion of air masses will enable us to determine and localize the regions of desert aerosol sinks. We have also developed and tested a dust forecast method to plan our flights and other related activities. The forecast method is based on a meso- scale model, and applied to the region roughly between the East coast of Africa and Saudi Arabia and the Caribbean and between 5 and 40 degrees North.

The supporting ground- based and airborne measurements both include optical observations as well as direct sampling. The airborne measurements will be planned so as to fly preferably under shuttle orbits. The co-location and simultaneity of shuttle, aircraft and ground-based correlated data will enable the validation of the remote space borne observations.

The roles of the astronaut will be to observe the underlying terrain and identify dust plumes, their location and their extent. He will direct the cameras to a selected ground location and attitude and carry out measurement sequences, when flying over dust plumes, over the airplane or over selected ground observation sites. The cameras are pre- flight calibrated and during the sixteen-day mission two Moon- as well as a series of vicarious ground calibrations will be carried out. On the return of the instrument to the ground after landing another calibration will be carried out.

In order to maximize the scientific output from the mission aboard the Space Shuttle, several secondary goals were set up.

These include measurements of the reflective properties of the earth｡ﾇs surface, when there are neither clouds nor aerosols in the region of interest. Secondly, measurements of the slant visibility through the atmosphere will be made by the astronauts, using a set of designated targets at which ground- based measurements of the optical properties of the atmosphere are available. These will lead to a phenomenological model of slant visibility of the atmosphere.

Finally, the instrument will also operate at night when spectral observations of Sprites above the tops of thunderclouds will be carried out over four regions of interest- North America, South America, Africa and South East Asia, including the island archipelagos. Again, the actual measurements will be carried out by the astronauts.

A large number of international scientific collaborations has been set up in the context of this experiment.

The initial part of the scientific planning and the actual construction, integration, calibration and installation of the various instruments has been completed.

A series of simulations, including full- scale ones, is now in progress.

It is clear that the scientific harvest will begin mostly after the completion of the flight. We are looking forward to the actual experiment during May and June 2002 and to receiving the data.
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