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The following Questions for the Record were submitted by Chairman Udall:

Q1. What, if any, effect will the virtual elimination of the New Millennium program
have on future missions?

Response: The New Millennium program was conceived in 1995 by NASA’s Office of
Space Science and the Office of Earth Science to “speed up Space Exploration through
the development and testing of leading-edge technologies” that would fly on future space
science missions. This program was created to provide a talented pool of younger
instrument builders needed for future missions in astrophysics and earth sciences. This
program was a valuable proving ground for them.

The impact of the New Millennium program on astrophysics has certainly
diminished as funding has declined. On the positive side, much of this development is
now supported via the Astronomy and Physics Research and Analysis (ABfeAjam
within the Astrophysics Division at NASA. This program provides funding for research
on state-of-the-art technology development for instruments that may be proposed to fly
on future missions, instrument testbeds to be flown on balloons or sounding rockets, and
for laboratory research.

Thus, in astrophysics, I do not see a major loss in the elimination of the New
Millennium program. Instead, robust investment in technology development and testing
should occur through an expansion of the APRA program. Instrument development for
future astrophysics missions is extremely important and more investment is required.

Q2. The FY09 budget request for NASA’s astrophysics program proposes funding of
about $315 million for future missions to be recommended in the next National
Academies astronomy and astrophysics decadal survey. Most of those funds, however,
are to be held for the James Webb Space Telescope, which requires additional reserves to
support management of the 70 percent confidence level, according to NASA officials.
What are the implications of the lack of a budget wedge to support “Decadal” priorities
for astronomy and astrophysics?



Response: Simply stated, without a budget wedge for Decadal priorities, the
astrophysics community will be unable to begin any new large missions in the next
decade. As a result, we will abandon our leadership in much of the space astrophysical
sciences. Meanwhile, ESA is stepping up its efforts with new missions proposed
between 2010 and 2020 (ESA’s “Cosmic Vision”). Japan, Germany, Russia, India, and
China have ambitious plans for new missions in space astronomy and high energy
astrophysics. With no astrophysics budget wedge for NASA, other nations will gain 10
years of steady advancement over the U.S. while we finish one large, but important
observatory (JWST) and no new starts.

It is important to note that JWST will be a powerful observatory that will
potentially observe the first galaxies and stars, and will support the aspirations of many
astronomers. JWST successfully completed its Preliminary Design Review and Non
Advocate Review (NAR) in April 2008. After studying the reports from these reviews,
NASA will establish the agency cost baseline for the mission that will be reported to
Congress. If the PDR/NAR recommends additional funds above those already accounted
for in the 70% confidence level for JWST, some or all of the $315 million identified in
the FY 2009 projected budget outyears will disappear, thus diminishing or eliminating
the prospects of any new starts recommended by the Decadal Survey. The AAAC has
recently expressed similar concerns.

Q3. The National Academies study that recommended JDEM be developed and
launched used an independent cost estimator to assess the potential cost of a JDEM
mission. That independent cost estimator estimated that a JDEM would cost NASA $1-
1.3 billion in total lifecycle costs, even when taking into account a potential contribution
from DOE. NASA, on the other hand, estimates that the cost of JDEM would be about
$600 million for development (for the NASA portion), and it plans to launch the mission
in 2015.

a. Inyour view, will the JDEM that NASA is initiating be able to achieve the high
priority science for this path finding area of science on the budget and timeframe
that NASA has laid out?

b. What are your views on the variance in cost between NASA’s estimate and the
estimates of the Academies study?

Response: Costing on government projects is an inexact science, at best. The NRC
BEPAC made a good effort to estimate the costs for JDEM but had limited time to do so.
NASA has independently estimated its costs for JDEM at $600 million. Who is really
correct here? This is difficult to know because both the NRC and NASA costed a generic
JDEM without knowing which of several technology avenues will be pursued (see for
example, the Dark Energy Task Force Report, http://www.science.doe.gov/hep/DETF-
FinalRptJune30,2006.pdf). Furthermore, this is complicated because two federal
agencies are involved and the costs of working across NASA and DOE in an equal
partnership are unknown. The real costs can only be determined after specific JDEM
proposals are submitted, evaluated, and a final telescope is chosen.




With this qualifier, I do believe that a mid-sized JDEM with a NASA cost ceiling
of $600 million coupled with planned ground-based telescopes could make significant
advancements on Dark Energy. I recommend that NASA solicit proposals with this cost
cap and carefully consider the feasibility and accuracy of the budgets proposed by the
principal investigators. If none of the proposed JDEM missions are deemed viable unless
the costs exceed $1 billion, I recommend that NASA request the Decadal Survey to
examine JDEM relative to the full spectrum of astrophysics priorities. The BEPAC
considered only a limited set of Beyond Einsteimissions in ranking JDEM as its top
selection. Given the likely limited resources of astrophysics beyond 2010, the Decadal
Survey should weigh in on a >§1 billion JDEM relative to other proposed observatories
to determine if it is the top priority for a next large astrophysics mission.

Q4. How well will the FY09 budget request help advance other major projects in the
Physics of the Cosmos program (formerly Beyond Einstein Program) such as the Laser
Interferometer Space Antenna (LISA) and the Constellation-X observatory (Con-X)?
What are your perspectives on the future of these projects?

Response: At $5.7 million for LISA and $8.3 million for Con-X in FY 2009, this
funding is barely enough to keep these highly rated projects alive. The projected outyear
funding in FY 2013 grows to $35 million and $45 million, respectively, for LISA and
Con-X. However, this projected funding is totally inadequate to advance either mission
to flight if the Decadal Survey recommends one or both as a top priority.

As noted in my testimony, I strongly recommend that NASA aggressively pursue
and fund international partnership agreements on both of these missions to reduce costs
and risks. Both missions offer exciting science but have technology hurtles. Both will be
reviewed again by the Decadal Survey to determine their readiness for launch in the
timeframe of the next decade.

Q5. Are NASA’s plans for an ExoPlanet mission consistent with the findings of the
Congressionally-chartered Astronomy and Astrophysics Advisory Committee (AAAC)
ExoPlanet Task Force Report? Do you believe that a medium-class ExoPlanet mission,
as proposed by NASA in the FY09 budget request, should be ranking by the National
Academies decadal survey and therefore delayed until the completion of the survey
process? If so, what if any steps should NASA take to prepare for an ExoPlanet mission
in the interim?

Response: Among the recommendations of the 2008 Annual Report of the AAAC is the
following regarding ExoPlanet missions: “given the pressure on the astrophysics budget
and the limited opportunities post-2009, the AAAC recommends that any new medium
class or larger ExoPlanet mission only proceed if it is prioritized to do so by the Decadal
Survey”. I concur and urge NASA to delay competition of a mid-sized ExoPlanet
mission until the Decadal Survey has had an opportunity to evaluate the now wide range
of exciting technologies for extrasolar planet detection -- both astrometric and occulter
techniques. NASA has funded multiple strategic concept studies for ExoPlanets in this
current fiscal year and the results will need to be evaluated by the Decadal Survey.



NASA already has an exciting medium-size mission to search for ExoPlanets that
will be launched in 2009 called Kepler. Similarly, the French along with other
international partners have launched the COROT mission that will search for ExoPlanets
via periodic micro-eclipses when the planets transit in front of their parent stars. We
should evaluate the results of these missions in considering next steps for larger potential
ExoPlanet searches.

The AAAC also stated that the “astrometric mission recommended in the ExoPTF
report is notthe Space Interferometry Mission (SIM)”. Furthermore the AAAC goes on
to say that the “ExoPTF explicitly recommended a detailed review of technology before
embarking on its recommended narrow angle astrometry mission”. I strongly agree with
the AAAC in objecting to the efforts of individuals or groups who are seeking
Congressional direction to force a new start for SIM in FY 2010 that would “distort the
astronomy community’s strategic, consensus-driven priorities”.

Q6. You testified that NASA’s astrophysics budget, “is forecast to fall by $423 million

or 31 percent in real buying power over that for 2008. This decrease is proposed to
occur right during an era of significant new astrophysics discoveries that will commence
particularly with the James Webb Space Telescope at the end of thisdiveeiod.O

Are there specific projects or programs that you are particularly worried about in terms of

the decreases and their affect on the health of astrophysics? If so, what are they?

Response: The entire portfolio of astrophysics research for the next decade is
endangered by an anemic, inflation-adjusted projected budget. This decline will affect all
areas of the program — new missions, continued missions, Explorers, and R&A. It is
difficult to imagine how NASA can begin anynew missions, large or medium, as will be
recommended by the Decadal Survey with the budget forecast for the outyears beyond
2010. Certainly, Con-X and LISA will be impossible.

In many ways, the current decade is a golden age for NASA astrophysics with
three observatory class missions (HST, Chandra, Spitzer) and a robust fleet of midsized
telescopes (Kepler, WISE, Herschel, Planck, and GLAST). On the other hand, by the
middle of the next decade we will have only one space observatory (JWST), and possibly
JDEM, but not much else. The current budget forecast does not have room for a
significant ExoPlanet mission. As noted above, we are seriously jeopardizing America’s
leadership in space astrophysics while the Europeans, Japanese, and Chinese gain a
decade worth of competitive advantage and experience over the U.S.

Q7. Dr. Burns, you testified on the problem of attracting Onew instrumentalists who
build the next generation of spacecraft sensors or imagexé@oted that Owe almost
drove the balloon and the rocket program ouéxistence, and so this is very helpful in
that regard but we really need to do much mor&/&at more should be done?

Response: Funding for technology development within NASA needs to be substantially
increased. It is an investment in not only NASA’s future missions but an investment in
America’s national innovation expertise. NASA must maintain the health of its Explorer,



sounding rocket, and balloon programs, all of which are training grounds for the next
generation of space scientists and technologists. We must maintain the launch capability
for small, university-class payloads.

Other possibilities might include a national Astrophysics Instrumentalist
postdoctoral fellowship similar to the Hubble fellowships, and a program of fellowships
bridging graduate school through postdoctoral training for space scientists working on
detector and telescope development. Such fellowships for graduate students and postdocs
might be explicitly attached to the sounding rocket and balloon programs.

The following Questions for the Record were submitted by Ranking Member Feeney:

Q1. James Webb Space Telescope. The James Webb Space Telescope, scheduled for
launch in 2013, is a high-risk, flagship mission. Earlier this decade it ran into serious and
expensive technological challenges that forces NASA to descope the mission and delay
its launch. How stable is the program todays; is it staying within its schedule and budget
profiles? Have all technological risks been retired?

Response: As I understand it from NASA Astrophysics, JWST recently successfully
completed a major milestone in passing its Preliminary Design Review (PDR) and the
Non Advocate Review (NAR). This PDR/NAR indicates that JWST has retired most, but
not all, of its technical risks. From our community’s experience, we have learned that
risks cannot be completely retired until the mission is launched and the telescope is
operating successfully. Nonetheless, the successful PDR/NAR reviews were an
important step forward suggesting that the James Webb Space Telescope’s major
technology issues are in-hand and that the program is now stable. Currently, JWST
appears to be close to its cost and schedule targets. Astrophysics Division Director
Morse, with guidance from NASA Administrator Griffin, is maintaining a substantial
reserve for JWST which is prudent for such a technologically challenging project.

Q2. Technology Development. NASA’s science directorate has reconfigured its
technology development activities by eliminating a generic directorate-wide program,
and instead assigning technology development responsibility to individual missions. The
rationale appears to be that mission-specific technology requirements is less wasteful.
Do you agree with this rationale and what, if any, shortcomings might arise from this
approach?

Response: Mission-specific technology development for a mission-oriented agency such
as NASA makes sense. However, it would be unwise to devote all technology
development funding to just specific missions since this would miss an opportunity for
cross-mission synergies and for “blue sky” technology innovations.

NASA needs a mixture of investment strategies for technology development.
SMD’s concentration of resources for technology development on individual missions is
sensible to enhance the probability of successful telescope operations. But, as I noted in
my response to Chairman Udall’s first question, the Astronomy and Physics Research



and Analysis (APRAgrogram should also be increased to provide cross-mission
technology development funding, to involve students and postdoctoral researchers in
future instrumentation, and to provide some cross-fertilization and an outlet for
development of creative new technologies. The APRA program provides an opportunity
to design innovative new optics and detectors that can be tested on rockets and balloons
before they would fly in space. Programs such as APRA should be willing to take risks
on the development of technologies that might not be flown on future missions but could
still contribute potential applications beyond astrophysics into the private sector.



