Former president John Quincy Adams first proposed a federally-funded astronomical observatory for the United States in the 1840’s.  The idea was scorned by Congress and ridiculed in the press.  The first US observatories were, therefore, the product of philanthropy and higher education.  By the end of the 19th century, many of the elite private colleges in the US had built observatories, most notably Harvard and Yale, but also public institutions, for example, the University of Chicago and the University of California, had also invested in major research facilities.  In 1904 George Ellery Hale --- fresh from his accomplishment of constructing the world’s largest telescope at the U. of Chicago’s Yerkes Observatory --- convinced trustees of the newly founded Carnegie Institution to put a small part of Mr. Carnegie’s fortune to work in the interests of astronomy, which led to quickly to two “world’s largest telescopes” at Mt. Wilson.  Such efforts grew to dominate the landscape of US astronomy in the first half of the 20th century.

Through this legacy, optical ground-based astronomy developed in the US long before there was public funding for scientific research.  Access to these observatories was to a large extent limited to the institutions that built and operated them.  In contrast, radio astronomy and the National Science Foundation were born together and they matured together, in the 1950’s. What developed was a system that included large national facilities like NRAO, and smaller facilities (like Hat Creek, Owens Valley, or Arecibo) run by universities for the benefit of the whole community) --- The Federal government has always provided most of the funding for construction and support of radio astronomy in the US.  On the other hand, private and state funding has continued to provide a majority of the resources to build and operate ground-based optical facilities --- this is unique to the US.  For example, during the last decade, a new generation of optical telescopes was constructed at a total cost of ~1/2 billion dollars, of which only 20% came from NSF (Federal) funds.

At first, access to each optical observatory was for the most part exclusive to the institution that built and operated it, but in the 1930’s collaborations began to appear, like the Carnegie-Caltech building of the Palomar Observatory (Hale Telescope) and the U. of Chicago—Texas collaboration at McDonald Observatory.  In 1940, Otto Struve, director of both Yerkes and McDonald, proposed that such collaborations be expanded to include more universities, private and public, so that access to telescopes would become more widespread among US university researchers.  It’s not clear to me if Struve’s goal was universal access to all US astronomers, but he clearly wanted to see more colleges and universities with access to state-of-the-art research facilities.  (Struve’s 1940 article “Cooperation in Astronomy” was published in Scientific Monthly.)

A huge change came in US optical astronomy in the 1950’s with the founding AURA. (An interesting account of the history of this period written by Frank K. Edmondson, “AURA and Its U.S. National Observatories,” is published by the U. of Chicago Press.)  A large consortia of universities collaborated to build, with Federal funding, optical telescopes that would be available to all.  The Kitt Peak and later Cerro Tololo Observatories were built as a parallel set of facilities that, by the 1970’s, provided all the scientific capabilities available at the “private/university” observatories.  As I see it, the founding of AURA was the crucial turning point for US astronomy because the long established optical observatories Lick, Harvard, Mount Palomar, Mount Wilson, Yerkes, McDonald, Steward, etc., were not the agents of expanding the system to provide universal access, the approach Struve seemed to be promoting before World War II.  The founding of AURA and the building of what we now call NOAO led to two decades of competition between the private/university observatories and the “national facilities.”  Although hugely productive from a scientific perspective, some of this competition was unproductive and even sometimes rather ugly, in my opinion, and there was plenty of blame to go around.  Particularly bad for the development of US optical astronomy, I think, was the fact that the NSF was never able to claim substantial credit for the most powerful astronomy facilities in the world, since most of the “glass” was in the hands of the “privates.”  In my opinion, this has kept NSF funding for astronomy below what it could have been if the private facilities offered at least limited access to the whole community.

The growing interest in the late 1980s in building a new generation of 6-10m class telescopes led to increased talk of collaboration between the private/university and public observatories.  The OIR from the Ground Panel of the 1990 Decadal (Bahcall) Survey, chaired by Steve Strom, urged construction of 8-m class telescopes for the US National Observatories.  But, it also urged cooperation between private/university and public observatories to construct, with NSF funding, instruments for these new telescopes that would complement, rather than duplicate, capabilities, with greater access to all facilities by the entire astronomical community.  Regrettably, these recommendations were largely ignored by the Survey Committee.  Later in the 1990’s Dick McCray led a committee that proposed that the NSF fund large, expensive instruments on the private/university telescopes in exchange for observing time available to all.

The OIR from the Ground Panel of the 2000 Decadal Survey that Todd Boroson and I co-chaired built on these ideas to further integrate the private/university and public components of ground-based optical/infrared astronomy.  NSF had made it very clear that major investments in the private/university facilities would require broad access to these facilities.  The OIR Panel proposed a modified instrumentation funding in-exchange-for-observing time program, TSIP, which has resulted in the construction of several major instruments and the addition of 75+ nights per year on Keck, Magellan, etc.  

The OIR Panel also recommended LSST as the first dedicated time-sampling telescope. The Panel imagined LSST to be a NOAO project, would provide unique survey data for the entire US astronomical community.  LSST has itself become, in fact, a public/private partnership.  Finally, the construction of a 30-m class telescope was proposed to be a private/public partnership, the so-called ‘GSMT’ project that brings us to this Workshop.  The Panel’s intent in making all three recommendations --- a package --- was to promote a cooperative, non-coercive confederation of all US facilities, that would leverage the huge investment of private and university funds with Federal dollars, and capitalize on the strengths of the public (NOAO and Gemini) and private/university observatories.  The idea was to build a OIR system that would provide some access to all users to all facilities.  Just as important, this would make the NSF a stakeholder in all facilities, not just NOAO or Gemini, so that a case could be made for increased support for ground-based astronomy based on universal access --- this was thought to be crucial if the US was to remain competitive with ESO.

From my perspective, all if these goals are being achieved to a encouraging degree.  ACCORD – an association of Directors of major facilities, private and public, was founded in this decade.  The idea of a “system” has led from the 6-m and larger facilities back down to the smaller telescopes, with the founding of the ReSTAR committee to build cooperation and shared use of 4-m and smaller telescopes, and now the ALTAIR committee to encourage a system approach to the 6.5 to 10-m facilities.   Finally, the changing nature of astronomical research – the prevalence of collaborations, large and small, has built scientific bridges between institutions and meant that --- unlike the early days --- users of both private/university and public facilities cross the old boundaries frequently.  The divisions between private and public are much less distinct.  

To finish up I’d like to share some information about the use of the Magellan Telescopes that make this last point, compiled by John Grula at Carnegie Observatories. 

There were 322 papers published which relied substantially on data from the Magellan telescopes up to December 31, 2007 (compiled as of Feb 28, 2008).

On these papers there were 1974 total authors.

833, or 42% were from the Magellan Consortium, that is, 

58% of these authors --- the majority --- were not from Consortium partners!

On these 322 papers the first author is not a member of the Magellan Consortium 64% of the time.

26% of papers have no Magellan-Consortium author at all (TSIP, Chile, guest programs)

These Magellan statistics strongly suggest that the sharp distinction between public and private access that existed 25 years ago has greatly softened, mainly due to the importance of collaboration in doing major research projects, and the fact the unique facilities like HST drive collaborations that are to a large extent independent of “observatory” boundaries.

I regard this as a very good thing, because it means that when we add “universal access” to private/university facilities, it is easier to come up with the nights that provide access without collaboration with Consortium members --- that is, not as many nights are needed as in the “old days.”  It also means that, if we can indeed add that fractional component, say 25% of TMT or GMT or both, and we take into account the collaborations that cross all these institutional boundaries, we really will have achieved, to all intents and purposes, a system of universal access by US astronomers to all ground-based optical/IR facilities.

