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The main business of this meeting, which was held Oct. 23-24, 2003 at UMd, was to decide the fate of HST in light of recommendations of a number of reports, in particular, a report chaired by Dr. J. Bahcall (IAS, Princeton). The principal recommendation of this report, which is entitled “Report of the HST-JWST Transition Panel,” is to have two further Hubble servicing missions (SMs).

Professor Bahcall’s panel was commissioned by Dr. A. Kinney (NASA HQ), and included Profs. B. Barish (CalTech), J. N. Hewitt (MIT), C. F. McKee (UCB), M. Rees (Cambridge), and C. Townes. Answering and considering this panel’s recommendations and the NASA HQ response occupied most of the discussion for the first day of this fall’s OS-SEUS meeting.

The charge to Bahcall’s panel was “to evaluate the scientific impact of the current NASA plan for ending HST operations.” They propose 3 options:

1. Their preferred scenario is to have two shuttle servicing missions, “SM 4 in about 2005 and SM 5 in about 2010”; 
2. The second scenario was to have SM 4 only, “before the end of 2006, after which “HST could be de-orbited, after science operations are no longer possible, by a propulsion device installed on HST during SM 4 or by an autonomous robotic system”;
3. In the third, worst-case scenario, with no shuttle-servicing missions, the report proposes “a robotic mission to install a propulsion module to bring down the HST in a controlled descent when science is no longer possible.”
The first scenario entails certain costs ranging from ~$1.2B to continue forefront science, to ~$600 M, which primarily refurbishes gyros, batteries, and maintains operations. Because this is a science mission, it only makes sense to go for the higher cost option. Over dinner, Dr. D. Richstone (U Michigan) went over the cost estimates and convinced me that they were accurate.

The Bahcall panel recommends to have a “fast-track” AO to “determine the value of a future science-enabling SM 5” [bold-faced in the original].  “If more than one competing SM5 proposal is submitted, NASA should have a peer reviewed competition… The successful proposal, which may include a new instrument, should then be peer evaluated in competition with other comparably sized new scientific proposals such as those within the Explorer or Discovery programs.”

This is an unacceptable suggestion and the principal recommendation of the panel should be rejected.

There are no Explorer or Discovery missions at the billion-dollar level; this is a facility class mission. If the money were to be extracted from the Explorer or Discovery programs, the practical effect would be to eliminate these programs over a long stretch of time (3-5 years) should no competing instrument be selected and no other money made available. And even if an instrument competing with an SM 5  were selected, there would be no explorers for some five years, with adverse effects on disparate parts of the astronomy community.

It was an explorer-class mission (COBE) that produced “the scientific result of the century, if not of all times,” in the words of Professor S. Hawking.

A competition between SM 5 and a $1B-class mission, which would have to be comparably priced to have a chance to win, on a short (~ 1 year) can hardly be fair given the sizeable material advantage of a functioning spacecraft with a 2.4 meter diameter  mirror. 

Regrettably, although Prof. J. Bahcall attended the early portion of the morning session, neither he nor any his colleagues gave a presentation. There are many things that should have been asked of the primary Committee recommendation that, on the face of it, looks like a non-starter. 

Dr. Kinney delivered the koan “Planning is everything; the plan is nothing.” 

The Bahcall panel did not offer any other suggestion from where this money was to come. Nor did I see any discussion of public benefit in the HST-JWST Transition Panel report other than cultural enrichment, though there obviously is, even to the security of the homeland.

The more serious concern is safety. We now have sufficient statistics on shuttle accidents to begin to conclude that a one in 50 to one in 100 chance for catastrophic failure is a reasonable estimate, as originally suggested by Richard Feynman in his Appendix to the report on the Challenger Accident. By doubling the number of SM’s, this risk is doubled. “We honor the astronauts for their courage.” But we should not ask them to take more risks than necessary.

Rejecting the first scenario of the Bahcall report was the consensus view of both the OS and SEUS committees. 

The subcommittees were presented with the opportunity to rubberstamp the HQ alternative. The Astronomy & Physics Plan is to 

· Complete HST SM4

· Safely deorbit HST after useful science ceases

We dutifully validated this alternative, though I do not endorse the “deorbit”

[translation: “destroy”] part of this plan—in spite of the necessity to start propulsion module and ELV retrieval development in the event that HST loses all but one or two gyros, or that SM 4 doesn’t occur. 

I prefer the “Rusty Rails” option (and not only because it’s a great name for a 1950s American matinee idol). In this option, airily dismissed in an STScI propaganda document entitled “Space Astronomy 2010-2015: The Role of the Hubble Space Telescope” and overlooked in the Bahcall report, HST would be boosted to a higher orbit during SM4 where it would remain until 2010-2020.

The objections to Rusty Rails are

1. “Disposal policy: don’t leave large debris in orbit”

(Answer: HST is not space junk.)

2. Don’t leave problems for your children.

(Answer: This is a good problem to leave for our children compared to, e.g., not funding social security.)

3. MSFC would receive $300M - $500M to develop an ELV-launch autonomous rendezvous and capture device option on a fast-track development schedule.

(Answer: I am not on MSFC’s payroll.)

Rusty Rails is the reasonable, comparatively inexpensive choice. I favor Rusty Rails and recommend that you do also.

Two (of many other) related issues: Retrieval of HST is off the table because of the Columbia accident. Second, costs could be requested from NASA for development of an ELV retrieval system because of the unexpected circumstances brought on by the Columbia tragedy.

Dr. P. Hertz (NASA HQ) presented on a NASA-DOE Joint Dark Energy Mission (JDEM). This is an interagency initiative, built upon the lessons of the GLAST experience, also a joint NASA-DOE (and Sweden-Japan-Italy-France) project. All of the Dark Energy Probe proposals received in response to the Einstein Probes competition were either optical or infrared detectors. There was no proposal to upgrade HST as a dark energy mission.

Prof. D. Richstone presented APWG discussion on A&P issues. One concern was stove-piping research activities in line with the thematic structure of NASA. I thought this concern was somewhat beside the point: scientists learn to stovepipe very quickly if it is necessary to win a competition. The bigger problem is the ridiculously small budget to LTSA, ADP, and ATP (see my Letter to Dr. Kinney), which hinders advances in NASA science, and has a negative impact on EPO activities. Kudos to Swift for offering theory support in its GO program. Theorists take note: there is a theory component in the AO for Beyond Einstein science in the ROSS ’04.

Incidentally, everything in NASA belongs in at least one of 18 themes, and funding lines are identified by single digit UPN numbers. Four such UPN line items relevant to SEUS and OS are:

1. ASO: UV/optical; IR/Radio; Origins of Planetary Systems; Observatory Support

2. SEU: High Energy Astro; ATP, CRs, OSS Research Carriers (balloons & rockets)

3. ADP/LTSA

4. Beyond Einstein Fundamental Science

Project Prometheus, the largest new project in OSS, was presented by Dr. Newhouse.  The incredible powers available from the new generation RTGs will revolutionize planetary exploration. One interesting suggestion was to attach an RTG and dispose of HST in the vastness of the Solar system and beyond. 
Dr. N. Gehrels (GSFC) presented on Swift, now scheduled for launch in May ’04. BAT is now complete. GLAST can talk to Swift through the GCN, and autonomous redirection of Swift is a possibility. Swift will monitor 
 the transition from the prompt emission to the afterglow, 
one of many major milestones in GRB studies that we can expect from Swift.

Dr. G. Ricker (MIT) presented for HETE-II, and proposed an extension of the mission through FY04 and into the Swift era, as originally called for by the Senior Review. HETE-II is returning great science, and the costs amount only to $1.9M/yr. The SEUS endorsed this proposal, as well as letting HETE-II participate in the next Senior Review, though the final disposition of the HETE-II proposal depends on the outcome of an external review that was underway. HETE is localizing ~25 GRBs/yr, and has localized 49 GRBs. It is great science for the money.

Prof. E. Kolb (Fermilab) chaired the SEUS meeting.

Next meeting: probably February or March in Cocoa Beach. 
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