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     I attended this Workshop for all three days and heard all but one paper.  The following is a condensed summary. Opinions are my own.  A list of attendees is attached.   Several people from GSFC were there: Leshin, Ogerle, Mumma, Hartnett, Deming, Mather, Teplitz, Thronson, White,and others.  An interesting note is that Pete Worden, Ames center director, not only attended for 3 days but gave a major talk and took part in the discussions.

    The purpose of the Workshop was to explore the opportunities that may be provided for “astrophysics” by the resumption of manned missions to the Moon, starting about 2018.  Mike Mumma, Harlan Smith, and I ran a similar meeting, “Astrophysics from the Moon,” in Annapolis in 1990.  The STScI workshop gave a good overview of progress since 1990 and resulting changes in outlook. Our Physics Today article (Lowman and Lester)  was distributed at the Workshop. It discusses the question of whether, in light of the great advances in recent years in space-borne astronomy, Moon-based astronomy still offers advantages.

    Talks given at the Workshop covered both sides, pro and con.  The majority view, best-expressed by John Mather, was that Moon-based astronomy offers some advantages, but should not be a major driver for the return to the Moon since space-borne astronomy has demonstrated its value.  Similar views were presented by Lester, Mumma, and Livio.  There was no clear consensus, but I estimate that the vote would have been about 60-40 favoring space-based methods.   The enormous success of Hubble obviously favored the space-based school; John Mather’s Nobel (from COBE) probably helped.  A polar (south or north) site for astrophysics was favored by most speakers.  (My poster paper gives arguments for an equatorial site.)  

    The lunar surface environment was discussed by many speakers.  Paul Spudis gave an excellent talk on “the lunar environment.” He argued strongly against the supposed lunar dust problem, citing the Surveyor 3/Apollo results and the continued reflectivity of the lunar retroreflectors (still reflective after 3 plus decades on the Moon).  However, the lunar dust was brought up repeatedly during the conference, and most speakers obviously consider it the major obstacle to Moon-based astronomy. The work of Rich Vondrak and Tim Stubbs was cited many times and has evidently had great influence.

     The value of space-borne instruments was discussed by several speakers.  John Grunsfeld showed video of his EVA work on a Hubble repair mission, and said that after a few minutes he was able to forget where he was and concentrate on the work for 6 hours.  He brought out two important points.  First, a further HST repair mission, about 2015, beyond the one presently authorized is being considered.  Second, the James Webb Space Telescope design is being changed, with a  bracket being added to permit in-flight repair.  Since the JWST will be at an L2 point, this will require the use of the CEV. 

     The ISS was only peripherally mentioned.  However, it was described as  a technological triumph but a scientific failure.  The ISS has given us valuable practice in constructing large facilities in space and has strengthened the infrastructure (e.g., space suits, gloves), and demonstrates the feasibility of constructing large astronomical arrays in space as illustrated in Lester’s section of the Physics Today article.

     Radio astronomy uses of the Moon were discussed by several speakers.  The consensus is that low and medium-frequency methods can benefit from a far side location, possibly even from a near-side one.  I pointed out in the PT article that near-side radio astronomy is quite feasible if microwave frequencies are used, since microwaves are straight-line in free space.

    Moon-based interferometry, optical or submm, was defended by Jack Burns, a long-time advocate.  Bernie Burke was there, and distributed an abstract defending Moon-based astronomy in general and interferometry in particular.  He critiqued the 1996 ESA study on lunar interferometry, finding it very weak. I, Peter Chen, and Wendell Mendell showed at the 2003 Waikoloa meeting that the ESA report is completely wrong in its discussion of lunar meteoroid flux, tidal flexure, and seismicity, so it was good to see that Burke reached the same conclusion.  However, this report  has evidently influenced space planning in Europe and NASA, since Anne Kinney referred me to it in 2003.

       Pete Worden gave an important talk that filled the gap between today’s programs and those that will start with the resumption of manned missions to the Moon.  His title was “Big Science with Small Satellites.” He outlined steps to be taken for the Moon, starting with surveys of key sites for astronomy.  Next should be development of small robotic landers and other hardware, and “suitcase science.”  (Drake Deming has an LSSO proposal for a “Lunar Deployable Telescope.)   I talked with Worden at lunch and mentioned the possible value of new military technology, such as ground motion sensors, poison gas detectors, and small robotic rovers.  He agreed that there was much that could be adapted to the Moon, and that a lot NRO hardware would be useful.  In his talk, he mentioned private space projects, including that of Steve Durst, Lunar Enterprise Corporation.  He stressed the importance of getting students involved.

     Mike Mumma gave an excellent talk on the outer solar system, but when he finished Mario Livio said “you didn’t even mention the Moon.” This was a very helpful comment, because Mike then explained that although he had been enthusiastic about the Moon in 1990, there had been so much progress in space borne astronomy that he saw little justification for astronomy from the Moon. Mike’s view was similar to those expressed by other speakers, notably John Mather.  Proceedings will be published in a few months.

