SPECIAL REPORT

Terrorism Drives Bush R&D Money to Defense and
INIH; Other Science Funding Flat in Fiscal 2003

arcus Peacock stepped to the
front of a crowded auditorium in
the headquarters building of the
American Association for the
Advancement of Science (AAAS) early
on a February morning and began
an energetic presentation of the Bush
administration’s fiscal year 2003 sci-
ence budget. Peacock, a program
associate director at the Office of
Management and Budget (OMB), was
succinct.
“The nation’s priorities are defeat-
ing terrorism abroad, protecting the

ran in the Bush administration’s
priorities for science spending, but
many in Congress hope to restore bal-
ance to the government’s science
portfolio.

}The physical sciences are an also-

homeland, and reviving the economy,”
he said. All of President Bush’s FY
2003 budget choices must be read
against that backdrop, he continued,
and the national security priorities
have affected the shape of the R&D

budget, including science funding.

Peacock went on to note that the
federal budget proposal includes
nearly $112 billion for science and
technology, the highest R&D budget
ever proposed. To put the budget in
perspective, he said, total US public
and private R&D expenditures exceed
the combined R&D spending of the rest
of the G—7 nations—Canada, Italy, UK,
France, Germany, and Japan.

While Bush’s R&D budget of $111.8
billion sets a new record with its $8.6
billion, or 8%, increase over FY 2002,
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WHERE BUSH’S R&D MONEY WOULD GO. The FY 2003 budg-
et request from President Bush echoes the FY 2002 budget, call-
ing for an overall increase in federal spending

for R&D and, like last year, aiming most of the increase at the
Department of Defense (up 10.9%, or $5.4 billion), and the
National Institutes of Health (up 17%, or $3.9 billion). The DOD
and NIH increases are more than the total

increase in the R&D budget, with the result that the overall pro-
posed funding for the rest of science is lower than 2002.
Nondefense R&D spending, with NIH excluded, would fall by
0.4% in FY 2003. The total federal R&D request is a record
$111.8 billion, which is $8.6 billion, or 8.3%, more than FY 2002,
according to analysis by the American

Association for the Advancement of Science (AAAS).

That money comes almost entirely from discretionary

spending, the one-third of the federal budget not already
committed to mandatory programs. Overall, discretionary
spending would rise 6.8%, or $49 billion, to $767 billion for FY
2003.

30 APRIL 2002 PHYSICS TODAY

FY 2003 R&D Request: Percent Change from FY 2002

NIH
VA
EPA
NASA
NSF

Commerce
DOE
Interior
DOD
USDA
DOT

-20% -15% -10% -5%

0% 5% 10% 15% 20%

DOE, Department of Energy. DOT, Department of Transportation. EPA, Environmental Pro-
tection Agency. USDA, US Department of Agriculture. VA, Veterans Administration
WINNERS AND LOSERS IN BUSH’S SCIENCE FUNDING. In the
wake of the September 11th and anthrax attacks, the Bush adminis-
tration seems more determined than ever to boost spending for
national security and defense against bioterrorism. While Congress is
supporting spending, even deficit spending, to wage the war on ter-
rorism, there is growing concern that the physical sciences are too
small a factor in the administration’s budget formula. Several mem-
bers of Congress have indicated they will be aggressive in trying to
restore balance to the federal research portfolio, so the final shape of
the R&D budget may change significantly by the end of the year.
Under the Bush proposal, 5 of the 11 largest R&D funding agencies
would see their research budgets fall, but there is a complex mix of
increases and decreases scattered within agency programs. The Bush
numbers also reflect the administration’s campaign against congres-
sional “earmarks”—more derisively known as “pork projects”—that
totaled $1.5 billion in FY 2002. Many of those projects have been
eliminated from the budget, but many will likely be put back in by
Congress.
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it is so heavily weighted toward the
National Institutes of Health (NIH)
and the Department of Defense
(DOD) that funding for many other
areas of science, including physics, is
essentially left flat. Republican Sher-
wood Boehlert (N.Y.), chairman of the
House Science Committee, said that,
given the times, defense and health
certainly should be R&D priorities.
But “the focusing of the proposed
R&D budget on two narrowly defined
priority areas has left the spending for
other agencies anemic,” he said.

Without the administration’s
national security justifications for the
R&D budget, Boehlert said at a recent
committee hearing, “this committee
collectively would be madder than
hell, to put it bluntly,” about Bush’s
science funding choices. Citing a cam-
paign promise by Bush to double the
NIH budget by 2003, Boehlert said
that while he has “long supported,
and continues to support,” the dou-
bling of the NIH budget, the insti-
tutes’ proposed funding “is now larger
than that of the rest of the civilian sci-
ence agencies put together, and just
the increase in the NIH budget is
larger than the research budget of
NSF.”

Civilian R&D frozen

The Science Committee’s Democratic
minority, in an analysis released in
February, summed up the adminis-
tration’s budget proposal this way:
“Defense increases 8%, NIH increases
17%, and all other civilian R&D is col-
lectively frozen.” The committee
Democrats said they are concerned
that “R&D requests for three premier
scientific agencies—NSF, NASA, and
DOE—fail to keep pace with infla-
tion.” Picking up the administration’s
national security theme, the Democ-
rats cited a report from the Hart-Rud-
man Commission on National Secu-
rity in the 21st Century, completed six
months before the September 11th
attacks: “The report, which accurately
predicted terrorist attacks on US soil,
emphasizes that the US ‘has seriously
underfunded basic scientific research’
and recommends that federal R&D
funding be doubled by 2010. This rec-
ommendation is more, not less, rele-
vant in the wake of last year’s terror-
ist attacks and underscores the inad-
equacy of the FY 2003 civilian R&D
request.” While Boehlert wasnt as
critical of the administration as his
Democratic colleagues, he did say that
“Congress, led by the committee, will
have to show its mettle and provide an
infusion of cash for the rest of the
research budget, even in these strait-
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National Science Foundation R&D Programs

NSF total
NSF R&D
Research and related activities (R&RA)
Mathematical and physical sciences (MPS)
Mathematical sciences
Astronomical sciences
Physics
Chemistry
Materials research
Multidisciplinary activities
Total MPS
Geosciences (GEO)
Atmospheric sciences
Atmospheric sciences research support
National Center for Atmospheric Research
Total atmospheric sciences
Earth sciences
Ocean sciences
Total GEO
Engineering
Biological sciences

Computer and information science and engineering (CISE)

Computer-communications research
Information and intelligent systems
Experimental and integrative activities
Advanced networking infrastructure and research
Advanced computational infrastructure and research
Information technology research
Total CISE
US polar programs
Polar research programs
Antarctic Logistical Support
Total polar programs
Social, behavioral, and economic sciences
Integrative activities
Budget authority adjustments
Total R&KRA
Major research equipment and facilitiest
Education and human resourcess
Salaries and expenses
Inspector general

FY 2001 FY 2002 FY 2003 FY 2002-03

actual estimate  request percent

(millions of dollars)* change
4437 4796 5036 5.0
3320 3536 3651 35
121 151 182 20.1
149 166 161 -2.8
188 196 193 -1.3
154 163 161 -1.3
210 220 219 -0.1
32 25 25 -0.8
854 920 942 23
117 125 145 15.9
72 77 74 -39
189 202 219 8.4
116 126 153 21.2
259 281 319 13.5
564 609 691 13.4
433 472 488 33
486 508 526 3.4
66 70 70 0.5
49 52 51 -2.8
61 63 62 -0.8
65 70 68 -2.8
82 87 85 -1.8
155 174 191 9.9
478 515 527 23
214 230 236 2.6
68 68 68 0.0
282 298 304 2.0
177 169 196 15.9
98 107 111 3.8
-15 0 0 —
3357 3599 3783 5.1
122 139 126 -9.0
785 875 908 3.8
167 176 210 19.1
6 7 8 5.0

*Figures are rounded to the nearest million. Changes calculated from unrounded figures.

‘fFunding would continue for Atacama Large Millimeter Array ($30 million); the Large Hadron Collider ($9.7 million); the Network
for Earthquake Engineering Simulation ($13.6 million); the South Pole Station Modernization ($6.0 million); and the Terascale
Computing systems ($20 million). Two new projects are proposed: EarthScope ($35 million) and the National Ecological
Observatory Network ($12 million). Funding was not requested for IceCube R&D and the High-performance Instrumented

Airborne Platform for Environmental Research.

#Includes a 25% increase in the Math and Science Partnership program to $200 million. Graduate education would increase 21.7% to
$128.3 million; undergraduate education would decrease 4.8% to $135.6 million; elementary, secondary, and informal education
would increase 3.7% to $171.4 million. The Experimental Program to Stimulate Competitive Research (EPSCoR) would decline

17.6% to $75 million.

ened times.”

Office of Science and Technology
Policy Director John Marburger, for-
mer director of Brookhaven National
Laboratory, has, in several speeches
and meetings during the past two
months, echoed OMB’s Peacock in
stating the administration’s priori-
ties. The FY 2003 budget “provides
substantial new funding for science,
and it acknowledges that the nation’s
highest priorities—the war against
terrorism, homeland security, and
economic revival—are all served by
investments in science, engineering,
and education,” Marburger said at the
February AAAS meeting in Boston.

In several recent speeches and

interviews, Marburger has said that
basic science researchers who can
relate their work, even indirectly, to
practical benefits for society will
stand the best chance of receiving
funding. While “the frontiers of . ..
astronomy and particle physics
remain unconquered,” he said in his
AAAS speech, “they have receded so
far from the world of human action
that the details of their phenomena
are no longer very relevant to practi-
cal affairs.” Because the instruments
of cutting-edge science have become
expensive, he continued, and “because
we can no longer expect that society
will benefit materially from the phe-
nomena we discover in these remote
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hinterlands, the justification for fund-
Department of Energy R&D Programs ing these fields rests entirely on the

FY 20?1 FY 2002  FY 2003 FY2002-03 Z usefulness of the technology needed

actual estimate  request  percent . B

(millions of dollars)* change § for the quest and on the joy we expe

DOE total 20203 21335 21917 27 & rience in simply knowing how nature

DOE R&D 7733 8361 8323 -0.5 works—a joy, I'm afraid, that is
Science R&D programs h d fully b idly declini

High-energy physics (HEP) 2 S arg ully by a rapl ?’7 eclining
Research and technology g fraction of the population.

E:}:ﬁzgesemh NGRS 104 1o 7 e % As for the concern that too much
SLAC 13 13 13 1.0 § money is going into the life sciences at
BNL 11 10 10 07 the expense of the physical sciences,
o L 1 H 29 2 Marburger said that science is within
Other physics research 3 4 6 56.7 reach of the “frontier of complexity”

Hglgtfal %hysies research lo4 159 166 43 and that “complexity creates far more

acilities cpe s . . »

Fermi National Accelerator Lab (includes opportunities in the hge .SCIGIICBS. He

Tevatron operation for 39 weeks) 219 244 239 -22 went on to say that, “given the new

SLAC (includes B-factory operation for 39 weeks) 119 127 126 -1.1 atomic-level capabilities, the life sci-
BNL (reflects 2003 shutdown of AGS) 6 6 0 - 1 b d ,f ded rel
Other support 19 18 14 -19.5 qnces may sti 'e un .er undea rela-
Large Hadron Collider 59 49 60 224 tive to the physical sciences.” When
Small business programs 0 13 7 -47.4 ; _
Total HEP facilities 423 458 446 2.4 Marburger made the Compl.eXIty argu

Construction 32 11 20 763 ment before the House Science Com-
lTotal ;IEP 696 713 725 17 mittee, Representative Vern Ehlers

I lipites . (R-Mich.) commented that if scientific
Medium-energy nuclear physics "

Research complexity was the true standard for
University research (35 universities) 17 15 16 1.8 funding, astrophysics should get the
National laboratory research (includes TJNAF, t

ANL, BNL, and LANL) 15 16 17 5.2 most money. o )
Other research 0 5 5 -0.2 The administration is also looking
Obperations (primarily MIT/Bates Linear Accelerator 3

Center and TJNAF accelerator operations) 81 81 86 6.2 at the budget lIf! tern.lsdo.fl.)goa?er R&D

Total medium-energy nuclear physics 113 118 124 5.2 priorities, not just individual agency

Heavy-ion nuclear physics budgets. The budget names four R&D
Research s o
University research (includes 26 universities) 12 11 12 2.2 pI'lOI'lty areag that WOuld b,e funded
National laboratory research (includes BNL, LANL, through multiagency initiatives: Net-
OLENL, LLN}E, and ORNL) 2; 22 231 1‘3‘& working and information technology

ther researc d : 15 : :

Operationst (primarily RHIC) 120 121 132 9.0 would receive $1.9 billion in funding

Total heavy-ion nuclear physics 152 156 168 7.9 coordinated by NSF, but spread

Low-energy nuclear physics through the Department of Energy

Rescarch A et (DOE) and oth ies; nanotech-
University research (includes 29 universities) 18 17 18 4.4 and other agen(_:les7 nanotec
National laboratory research (includes ANL, BNL, nology R&D, also coordinated by NSF,

LA, NI, LU, e QI 49 40 & 05 would receive a total of $679 million
Other research 3 4 5 23.8 .

Operationsi ) 22 24 8.8 mn program§ at NSF, NIST, and other
Total low-energy nuclear physics 63 62 66 6.0 agencies; climate change R&D would

Nuclear theory 24 Z 25 49 include $1.7 billion for the US Global
Total nuclear physics 352 359 382 6.5 o

Fusion energy sciences Change Research Program, an initia-

SCTielll{CE f oxveri . . 45 45 o 00 tive involving nine agencies, and $40

okamak experimental researc g 113 .

Alternative concept experimental research 51 51 51 0.3 million fOI‘. the Climate Qhange
Fusion theory 27 27 28 17 Research Initiative, a program involv-
General plasma science 8 9 ? M ing five agencies; and antiterrorism

mall business researc 0 6 6 -0. . e,
Total science B 38 5 3% R&D would receive about $1.5 billion

Facility operations 77 74 79 6.1 with money spread across many gov-
Enabling R&D 34 36 36 1.2 : T _

Total fusion energy sciences 242 247 257 4.0 e'rnrr.lent. agenmes.. The .admlnlStra

Basic energy sciences (BES) tion is still developing an interagency
lélﬁterl_alslscgnceﬁ ) : 512 513 548 6.9 plan to coordinate the antiterrorism

emical sciences, geosciences, and energy .

biosciences (CGEB) 203 208 220 5.9 spending.

National user facilities operations (funding is contained Marburger, Peacock, and other
in the materials sciences and CGEB budgets) administration officials have stressed
Advanced Light Source, LBL 36 37 40 6.9 . t ths that th .

Advanced Photon Source, ANL 90 87 91 45 n re(.:en months tha € smenc.e com-
National Synchrotron Light Source, BNL 35 34 36 6.6 munity needs to pay attention to
Stanford Synchrotron Radiation Laboratory 22 21 23 6.2 Bush’s “man men nda.”
High Flux Beam Reactor, BNL 15 0 0 — l.l.S s £ af agement agenda, h a
High Flux Isotope Reactor, ORNL 37 38 37 -2.7 series ol periormance meas.ures that
Radiochemical Engineering Development Center, ORNL 7 7 7 1.6 will be applied to R&D pI‘OJeCtS with
Intense Pulse Neutron Source, ANL 14 16 17 7.5 : : :

Manuel Lujan Jr Neutron Scattering Center, LANL 9 9 10 7.0 increasing I'llgOI'. Il'l the FY 2003
Spallation Neutron Source, ORNL 19 15 14 44 budget, agencies received grades (red,
Combustion Research Facility, Sandia-California 5 5 6 8.0 yellow, or green marks) rating their

Equipment and construction| 259 279 252 -9.9 .

Tor BES 5 T 155 Fy perfgrmance in five managemgnt cat-

Advanced scientific computing research (ASCR) egories that center on financial and

Mathematical information and computational sciences 152 154 167 7.9 mission efﬁciency‘ The budget num-

Laboratory technology resources 10 3 3 0.0 , 1 h .
Total ASCR 161 157 170, 78 bers weren’t related to the scores in

continied on next page FY 2003 (NIH, with five red marks,
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the worst rating possible, received the
largest proposed increase), but Pea-
cock promises the performance stan-
dards will be important in setting the
FY 2004 budget.

DOE recently tried a pilot program
to determine how well its energy R&D
programs were working and, accord-
ing to Peacock, many of the programs
gave themselves across-the-board
high scores and the evaluations didn’t
work as intended. Peacock said the
“management metrics” system will be
refined and used in setting the FY
2004 R&D budget. Peacock also said
that similar standards are being
developed to judge the value of basic
science programs.

The standards fight is likely to be
more important next year. This year,
according to Boehlert, the funding
debate will focus on “whether the
R&D budget outside of DOD and NIH
is a glass half full or half empty. I'm
willing to see it half full, but I don’t
think anyone will be able to argue
that it’s any fuller than that. I do want
to fill up the glass a little more.” In
mid-March, in one of the first legisla-
tive responses to the Bush budget, a
FY 2003 budget resolution approved
by the House Budget Committee
increased proposed funding for NSF
from 5% to 8%. “I applaud ... the
Budget Committee,” Boehlert said.

A rich debate

When Peacock finished his presenta-
tion at the AAAS seminar, Bob Simon,
staff director of the Senate Committee
on Energy and Natural Resources,
criticized a number of specific funding
proposals, then said that “sometimes
we [in the Senate] wonder if they [the
OMB staff] aren’t institutionally igno-
rant.” Many of the proposals in the
science budget, such as shifting pro-
grams from one agency to another,
have been studied in the past and
shown to be bad ideas, he said. “Our
task,” he continued, “will be to sepa-
rate rhetoric from fact. It promises to
be a very rich debate.”

With the lines clearly drawn
between the administration and Con-
gress on how R&D money should be
distributed, the following are some of
the agency highlights:

National Science Foundation.
The Bush proposal calls for NSF’s
budget to be $5 billion in FY 2003,
compared with $4.8 billion in FY 2002,
an increase of about $240 million.
While that works out to a 5% increase,
$76 million of the increase actually
comes from a transfer of programs and
their funds from three other agencies.
When the transfers are taken out of
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Department of Energy R&D Programs (continued)

Biological and environmental research
Energy research analysis
Small business innovation research
Total science R&D programs
Energy supply R&D
Renewable energy resources
Nuclear energy
Total energy supply R&D
Fossil energy R&D
Energy conservation
Atomic defense R&D
National Nuclear Security Administration (NNSA)
Weapons activities
Stockpile R&D
Science campaigns#
Advanced simulation computing
High-energy density physics
National Ignition Facility
Other construction
All other weapons R&D
Total weapons activities R&D
Nonproliferation and verification
Naval reactors
Fissile materials deposition
Total NNSA R&D
Nuclear safeguards and security
Environmental management
Intelligence
Total atomic defense R&D
Radioactive waste management

FY 2001 FY 2002 FY 2003 FY 2002-03

actual estimate  request  percent
(millions of dollars) change
514 570 504 -11.6
1 1 1 2.5

93 0 0 =
3033 3048 3059 0.4
327 351 361 2.8
44 96 63 -343
372 447 424 -5.1
352 503 416 -17.3
470 464 413 -10.9
263 357 467 30.8
231 260 238 -8.7
746 718 725 1.0
238 266 235 -11.4
197 245 214 -12.6
151 164 176 7.5
603 775 863 11.5
2429 2784 2919 48
204 238 215 -9.6
667 665 683 2.6
29 16 9 -41.3
3330 3703 3826 33
24 25 21 -16.8
103 105 95 -9.4
6 6 6 0.0
3462 3839 3947 2.8
44 60 64 5.7

AGS, Alternating Gradient Synchrotron. ANL, Argonne National Laboratory. BNL, Brookhaven National Laboratory.
LANL, Los Alamos National Laboratory. LBNL, Lawrence Berkeley National Laboratory. LLNL, Lawrence Livermore
National Laboratory. ORNL, Oak Ridge National Laboratory. RHIC, Relativistic Heavy Ton Collider. SNL, Sandia
National Laboratories. TINAF, Thomas Jefferson National Accelerator Facility.
*Figures are founded to the nearest million. Changes calculated from unrounded figures.
‘tIncludes $117.5 million for operation of the Relativistic Heavy Ion Collider, up from $103.5 million last year.
#Includes operational funds for the Argonne Tandem-Linac Accelerator System (ATLAS) at ANL, the 88-inch cyclotron facility at
LBNL, and the Holifield Radioactive Ion Beam Facility (HRIBF) at ORNL.
§Includes $65.8 million for nanoscale science and $5 million for instrumentation improvements for the Spallation Neutron Source.
[Contruction funding for the Spallation Neutron Source undergoes a planned decrease from $276 million in FY 2002 to $211 million
in FY 2003. Plant engineering and design for nanoscale science research centers at ORNL, LBNL, and SNL increases from $3 million in
FY 2002 to $11 million in FY 2003. New funding for the design of a proposed Linac Coherent Light Source at SLAC is $6 million.
New construction funding for the Center for Nanophase Materials Sciences at ORNL is $24 million for FY 2003.
#Campaigns include primary and secondary certification of weapons performance without nuclear testing ($95 million), advanced
radiography ($53 million), and dynamic materials properties models ($88 million).

the NSF budget, the FY 2003 increase
is 3.6% over FY 2002.

Small decreases in funding would
occur in most of the physical sciences
at NSF, including physics (down
1.3%), astronomical sciences (down
2.8%), chemistry (down 1.3%), and
materials research (down 0.1%).
Mathematical sciences, identified as
one of six priority research areas at
NSF, would increase by about 20%,
from $151 million in FY 2002 to $182
million in FY 2003. The increase is
intended to complement a $60 million
increase in the Math and Science
Partnerships program, a teacher
training program that would be
funded at $200 million.

NSF Director Rita Colwell, in a
statement accompanying the release
of the NSF budget figures, picked up
the administration’s theme for the
budget, saying, “The future of our
nation—indeed, the future of our
world—is more dependent than ever
before upon advances in science and
technology. An inspired American sci-
entific community is now focused on

ensuring not just our security, but our
very quality of life.” Colwell went on to
cite a 1943 secret letter from President
Franklin D. Roosevelt to Robert
Oppenheimer that said, “Whatever
the enemy may be planning, American
science will be equal to the challenge.”

One concern on Capitol Hill about
the NSF budget proposal is that more
than $76 million of the foundation’s
increase would come from the trans-
fer to NSF of the National Sea Grant
Program from the National Oceanic
and Atmospheric Administration
(NOAA) at the Department of Com-
merce, the US Geological Survey’s
toxic substances hydrology research
program, and an environmental edu-
cation program from the Environ-
mental Protection Agency. Early indi-
cations from Congress are that the
transfers are unlikely. Simon, of the
Senate Energy Committee staff, said
the “movement of these programs into
the NSF is hard to understand,” and
several members of the House Science
Committee were equally skeptical,
with one saying the proposed transfer
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NASA R&D Programs

FY 2001 FY 2002 FY 2003 FY 2002-03
actual estimate  request percent
(millions of dollars)* change
NASA total 14 357 15013 15177 0.7
NASA R&D 9887 10 232 10 676 43
R&D programs
Science, Aeronautics, and Technology (SAT)
Space science
Outer planets program 0 0 15 —
Space Infrared Telescope Facility (SIRTF) 118 113 47 -58.1
Hubble Space Telescope 180 172 139 -19.2
Relativity mission 41 46 20 -57.3
Thermosphere, Ionosphere, Mesosphere Energetics
and Dynamics (TTMED) 13 4 0 -100.0
Stratospheric Observatory for Infrared Astronomy (SOFIA) 43 38 47 23.4
Solar-Terrestrial Relations Observatory (STEREO) 0 53 74 40.5
Gamma-Ray Large Area Space Telescope (GLAST) 0 21 69 2433
Payload and instrument developmentf 40 48 38 -20.0
Explorerst: 141 125 135 79
Discovery$§ 213 215 208 =32
Mars Exploration|| 430 415 437 5.4
Mission operations# 123 175 385 1204
Technology program 353 440 704 59.9
Research program** 613 647 726 12.3
Investments 13 0 0 -
Institutional support 297 370 384 3.8
Total space science 2618 2880 3428 19.0
Biological and physical researchi+ 365 828 851 238
Earth sciences
Earth Observing System (EOS) 432 385 411 6.6
EOS data information system (EODIS) 279 293 74 -74.6
Earth explorers 142 74 71 -4.0
Earth science programi: 350 341 354 39
Applications, education, and outreach 114 95 62 -34.9
Technology infusion 100 102 91 -109
Mission operations§§ 58 48 248 420.6
Investments 10 0 0 =
Institutional support 278 298 329 10.2
Total Earth sciences 1771 1636 1639 02
Aerospace technologyl|| || 2248 2544 2856 12.3
Academic programs 133 277 144 -36.8
Total SAT 7135 8115 8918 9.9
Human spaceflight
International Space Station 2128 1722 1492 -13.3
Other human spaceflight R&D 734 532 390 -26.6
Total human spaceflight 7862 2253 1882 -16.5

*Figures are rounded to the nearest million. Changes calculated from unrounded figures.

TThis is funding for development of hardware to be used on international satellites or on a shuttle mission. The hardware includes the
International Gamma Ray Astrophysics Laboratory ($0.5 million); Rosetta comet mission ($0.9 million); instruments for the
Japan/US/UK Solar-B project ($16.2 million); the European Space Agency’s Herschel Space Observatory ($15.4 million); and the
ESA’s Planck mission to image cosmic background radiation variations ($4.9 million).

+The Explorers program is intended to provide frequent flight opportunities for astrophysics and space physics investigations. The
missions included the Swift gamma ray burst ($33.5 million); $3.7 million for the “small missions” program; and $97.9 million for
new mission planning and further development of the Cosmic Hot Interstellar Plasma Spectrometer mission.

§Discovery program funding includes development money for the Mercury Surface, Space Environment, Geochemistry, and Ranging
mission ($68 million) and the Deep Impact comet mission ($59.1 million). Another $80.6 million included for future missions and

“missions of opportunity.”

ITncludes the 2003 Mars Exploration rovers ($113.9 million), the 2005 Mars Reconnaissance Orbiter ($143.5 million), and future

missions ($176.3 million).

#Includes $154 million transferred from the Space Communications & Data Systems FY 2002 funding category.
*Includes suborbital program funding: balloon program ($14 million) and sounding rockets ($30.3 million).
TtSpace station research funding was transferred from human spaceflight to biological and physical research in SAT beginning

in FY 2002.

F+Applied and basic research and analysis designed to develop an understanding of the Earth system and its response to natural or
human-induced changes to improve climate, weather, and natural hazards prediction capability.

SSIncludes $40 million transferred from the Space Communications & Data Systems FY 2002 funding category.

lfncludes $12 million transferred into institutional support from the Space Communications 8 Data Systems FY 2002 funding category.

was “wrongheaded.” Indeed, by mid-
March the Science Committee’s sub-
committee on environment, technol-
ogy, and standards had approved leg-
islation eliminating the proposed
transfer of the Sea Grant program
and specifying that the program
receive a higher appropriation than it
did in FY 2002.

In addition to mathematical sci-
ences, NSF identified five other prior-
ity areas: social, behavioral, and eco-
nomic sciences (up 15.9%); biocom-
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plexity in the environment (up 36%);
information technology research (up
9.9%); nanoscale science and engineer-
ing (up 11.3%); and learning for the
21st-century work force (up 27.5%).

A serious concern in the physics
community is the proposed cut in the
major research equipment and facility
construction account, which would
decrease 9%, or $13 million, under the
Bush proposal. Most of the drop comes
from the elimination of projects,
including two major ones funded last
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year by congressional earmarks, the
IceCube neutrino experiment ($15
million), and the High-performance
Instrumented Airborne Platform for
Environmental Research (HIAPER,;
$35 million). Five existing programs
would continue under the Bush pro-
posal: Atacama Large Millimeter
Array, Phase II ($30 million); the
Large Hadron Collider ($9.7 million);
the Network for Earthquake Engi-
neering Simulation ($13.6 million);
South Pole Station modernization ($6
million); and Terascale Computing
Systems ($20 million).

Two new projects are included in
the research equipment budget:
EarthScope ($35 million), an earth-
quake detection and research net-
work, and the National Ecological
Observatory Network (NEON; $12
million), which would develop inte-
grated models of ecosystems.

The Budget Committee voted to
significantly increase research equip-
ment funding in its mid-March budget
resolution, raising the research equip-
ment budget 11% over FY 2002 fund-
ing. That amounts to a 20% turn-
around from the administration’s pro-
posed 9% cut, and if it stands through
the entire budget process, would
likely lead to the restoration of the
HIAPER project. IceCube may be
deferred in the FY 2003 process
because of a review of neutrino sci-
ence being conducted by the National
Academy of Sciences. Other projects,
such as Rare Symmetry Violating
Process (RSVP), a proposed interna-
tional collaboration to test the stan-
dard model, are more likely to be
funded if the preliminary House
budget numbers hold.

The administration is trying to
stop “research earmarks,” program
funds that come through congres-
sional legislation, not agency budget
requests. There were about $1.5 bil-
lion in R&D earmarks across the fed-
eral government in 2002, and the
administration has promised to fight
attempts by Congress to put them
back in the budget.

Department of Energy. Just two
years ago, Millie Dresselhaus, then
head of DOE’s Office of Science, was
overseeing a 14% increase in R&D
spending and was advocating a dou-
bling of her budget over a five-year
period. Dresselhaus, one of President
Bill Clinton’s last appointments,
offered to stay on at DOE, but Bush
didn’t accept her proposal and the
Office of Science remained leaderless
until Bush nominated physicist and
University of California, Riverside,
Chancellor Raymond Orbach for the
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post in December 2001. After easily
clearing Senate confirmation, Orbach
was sworn in on 14 March. The
administration also cut overall R&D
spending by 4.5% in FY 2002 and only
provided a 0.1% increase in the Office
of Science budget.

The FY 2003 budget is similar to
the FY 2002 proposal, with a 0.1%
increase recommended for the Office
of Science. The overall DOE R&D
budget which would decline by 0.5%.
Part of that decrease is due to a sched-
uled reduction in the construction
costs of the Spallation Neutron
Source, as well as cuts of congres-
sional earmarks from the budget.

Many of DOE’s science programs
would see small increases. Nuclear
physics would increase 6.5%, fusion
energy sciences would be up by 4%,
basic energy sciences would increase
by 2%, and high-energy physics would
be up 1.7%. The science laboratories
infrastructure would increase 15.1%
to take care of increasing security
requirements and badly needed main-
tenance at many of the facilities.

The high-energy physics funding of
$725 million, an increase of 1.7%,
would focus on two “windows of oppor-
tunity,” according to DOE officials.
(See related story on page 25 of this
issue.) The first is the search for the
Higgs boson, which will be the pri-
mary emphasis at Fermilab for sev-
eral years. The other is research on CP
violation at SLAC. There is also $11
million for the construction of the
Large Hadron Collider at CERN.
While this is counted as new money, it
is actually deferred money from FY
2002 by agreement with CERN. The
Neutrinos at the Main Injector (NuMI)
project based at Fermilab is up $8.7
million to $20.1 million in FY 2003
funding, based on an upward revision
of the total project cost to $109 million.
The DOE request also adds $2.5 mil-
lion to the high-energy-physics uni-
versity research programs.

Nuclear physics, up 6.5%, focuses
its FY 2003 funding on expanding the
operating times at the three largest
research facilities. The Bates facility
at MIT would increase its operations
schedule from 21 to 27 weeks; the
Thomas Jefferson National Accelera-
tor Facility would increase from 26 to
28 weeks; and the Relativistic Heavy
Ion Collider would double its operat-
ing time from 11 to 22 weeks. Nuclear
physics university research programs
would increase $3.9 million over FY
2002.

Fusion energy sciences are up 4%,
thanks in part to money that was freed
up with the completed decommission-
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Department of Defense R&D Programs

FY 2001 FY 2002 FY 2003 FY 2002-03
actual estimate  request percent
(millions of dollars)* change
DOD total R&D 42 740 49 639 54 614 10.0
Research, Development, Test, and Evaluation (RDT&E)
Total basic research (6.1) 1287 1367 1365 -0.8
US Army
In-house independent research 14 15 23 56.6
Defense research sciences 133 144 140 =32
University and industry research centers 58 73 75 2.5
Total US Army 205 232 237 2.4
US Navy
In-house independent research 14 16 16 1.3
Defense research sciences 372 388 394 1.3
Total US Navy 385 405 410 1.3
US Air Force
Defense research sciences 207 226 219 -3.2
Total US Air Force 207 226 219 -3.2
Defense agencies
In-house independent research 2 2 2 22
Defense research sciences 100 142 176 23.4
University research initiatives} 314 278 244 -123
Government-industry cosponsorship of university research 7 9 3 -62.3
Force health protection 29 36 10 -72.6
Chemical and biological defense research 38 46 64 40.0
Total defense agencies 490 513 499 -2.8
Applied research (6.2)% 3674 4086 3780 -7.5
Advanced technology development (6.3) 3972 4415 4532 2.6
Other RDT&ES 32802 38 677 44179 14.2
Total RDT&E|| 41735 48 554 53 857 10.9
Medical research 432 464 67 -85.5
Other appropriations# 573 621 690 11.1

*Figures are rounded to the nearest million. Changes calculated from unrounded figures.
‘tIncludes Defense Experimental Program to Stimulate Competitive Research (DEPSCoR) awards and the High Energy Laser

Research Initiative.

+The Army would see its applied research funds decline 29.5%; the Navy, 25.4%; the Air Force, 9.1%; defensewide would see a

decline of 14%.

§Includes demonstration and validation programs, engineering and manufacturing development, management support, and operational

systems development.

|[Includes the Ballistic Missile Defense Organization (BMDO), with FY 2003 proposed funding of $6691 million, down 4% from that
in FY 2002, and the Defense Advanced Research Projects Agency (DARPA), with FY 2003 funding proposed at $2685 million, an

increase of 19.2% over that in FY 2002.

#Includes R&D funding from operations and management, military personnel, and other categories. Includes R&D on chemical

agents and munitions destruction.

ing of the Tokamak Fusion Test Reac-
tor in 2002. Total fusion funding of $257
million would go primarily to support
increased operating time at DIII-D at
General Atomics in San Diego, Califor-
nia (from 14 to 21 weeks); the Alcator
C-Mod at MIT (from 8 to 21 weeks); and
the National Spherical Tokamak
Experiment at the Princeton Plasma
Physics Lab (from 12 to 21 weeks).

In an agreement reached in early
March with Washington State, the
administration agreed to restore $300
million it had cut from the FY 2003
budget for cleanup of the Hanford
nuclear reservation, bringing Han-
ford’s budget to more than $2 billion
for the year. The agreement calls for
speeding up retrieval of more than
201 million liters of highly radioactive
waste stored in 177 underground
tanks near the Columbia River.

National Aeronautics and
Space Administration. When
NASA Administrator Sean O’Keefe
appeared before the House Science
Committee to discuss NASA’s FY 2003
budget, he had been in the job for only
eight weeks (see PHYSICS TODAY, Jan-
uary 2002, page 23) yet had already

put in motion plans to reduce the
agency’s size and reassign hundreds
of employees. Rumors flew around
Washington of an agencywide secret
review and the closure of major
research centers. While all the
research centers survive in this
budget, an announcement on their
long-term future is expected later this
year. “We cannot meet our oversight
responsibilities if Congress is kept in
the dark about such things as NASA’s
Strategic Resources Review,” Rep.
Ralph Hall (D-Tex.), the ranking
minority member, told O’Keefe. “We
need straight talk about your plans
sooner rather than later.”

The 2003 budget, almost un-
changed from FY 2002, is the first
step to revamping the management
and accounting structure at NASA,
says O’Keefe. In the past, weak con-
trols on some divisions, especially on
work connected to the International
Space Station (ISS), resulted in a
$590 million overspend in the 1999
budget (missed by then-auditors
Arthur Andersen) and a refusal by
auditors PricewaterhouseCoopers to
approve the 2001 accounts. “NASA
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National Oceanic and Atmospheric Administration R&D Programs

NOAA total
NOAA R&D
Oceanic and atmospheric researcht
National Weather Service
National Ocean Service
National Marine Fisheries Services
Other R&D

FY 2001 FY 2002 FY 2003 FY 2002-03

actual estimate  request percent
(millions of dollars)* change
3213 3376 3331 -1.3
561 611 605 -1.1
226 290 284 -2.0
23 28 28 0.0
62 61 55 9.4
126 122 122 0.0
84 111 116 4.6

*Figures are rounded to the nearest million. Changes calculated from unrounded figures.
tIncludes R&D funds for climate research; weather and air quality research; ocean, coastal, and Great Lakes research; and

information technology and education programs.

NIST R&D Programs

NIST total
NIST R&D

Scientific and Technical Research and Services (STRS) R&D
30

Physics
Electronics and electronics engineering
Chemical science and technology
Computer science and applied mathematics
Manufacturing and engineering
Materials science and engineering
Building and fire research
Technology assistance
Critical infrastructure
Research support and equipmentt
Total STRS R&D
Industrial Technology Services
Advanced technology program
Manufacturing extension program (non-R&D)
Constructionf

FY 2001 FY 2002 FY 2003 FY 2002-03

actual estimate  request  percent
(millions of dollars)* change

597 681 578 -15.0
413 460 483 5.0
31 36 16.9

40 41 44 6.9
33 34 40 15.0
49 54 54 0.5
20 20 22 6.9
54 56 67 18.7
17 20 19 -4.3
4 4 4 6.9

5 0 0 —
18 19 62 225.4
269 280 348 242
123 158 81 -48.7
105 107 13 -87.0
21 22 54 146.4

*Figures are rounded to the nearest million. Changes calculated from unrounded figures.
FIncludes funding for new measurement and research equipment for NIST’s Advanced Measurement Laboratory, due to be completed

in October 2003.

FIncludes funding for relocation and other expenses related to the Advanced Measurement Laboratory.

books are in such disarray that there
should be a real alarm,” said Rep.
Dana Rohrabacher (R-Calif.).

To get the space station on track
with a 13% cut in funds, O’Keefe is
going to follow the recommendations of
the ISS Thomas Young task force and
keep the astronaut crew at three—
which will limit the amount of science
carried out on the ISS—and reduce the
number of shuttle flights to four per
year. Options for launching science-
based shuttle missions will be severely
limited by the constraints. “In the
future, science missions will have to
pay for shuttle transportation,” says
Karen Poniatowski, deputy associate
administrator for space access.

For example, launch costs for the
next Hubble Space Telescope service
mission, currently scheduled for 2004,
will be funded from space science, not
the space flight program. O’Keefe is
looking at other ways to control ISS
costs and promised the Science Com-
mittee that NASA “will identify all of
the options by this summer.”

Space science, which saw a 19%
increase in its budget, includes a new
$125.5 million program for developing
nuclear-powered Mars rovers and
rocket propulsion with DOE. The
Outer Planets Program, along with the
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Europa and Pluto Express missions,
have been scrapped and replaced by a
$15 million New Frontiers Program.
This new program caps a typical mis-
sion at $650 million. Sen. Barbara
Mikulski (D-Md.), who put Pluto
Express back in the 2002 budget, has
vowed to find funding for the mission
again. For the first time, all the costs
($385.2 million) associated with run-
ning the Deep Space Network are
included in space science.

Earth science funding is up only
0.2%, with no new climate programs
planned until a review of the intera-
gency US Global Change Research
Program is finished. A 420% increase
in the mission operations budget is
due to a transfer of funds from the
Earth Observing System Data Infor-
mation Systems (EODIS).

The 12.3% increase in aerospace
technology research regains an old
path for NASA, building closer links
with DOD. NASA and DOD are cur-
rently planning to spend $10-$12 bil-
lion on the second-generation
reusable launcher vehicle program
over the next few years for deploy-
ment in 2012.

Department of Defense. After a
record R&D increase of $7 billion in
FY 2002, DOD is in line for a $5.4 bil-
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lion R&D increase for FY 2003.
“Research and development of tech-
nologies and systems that address
terrorist threats have been the focus
of additional funds and urgency,” the
Bush budget document says. Most of
the increase goes into the develop-
ment of weapons systems, however,
with basic and applied research
remaining flat.

The Ballistic Missile Defense
Organization, whose R&D budget
doubled in FY 2002, would see a slight
decline in its research budget, to $6.7
billion. The Defense Advanced
Research Projects Agency, which has
a wide range of cutting-edge military
technology research programs, would
receive a 19.2% increase to $2.7 bil-
lion. DARPA’s basic research pro-
grams would receive a 23% increase.

National Institute of Standards
and Technology. Total R&D at NIST
is up 5% in the budget proposal, with
$35 million going into completing and
equipping the Advanced Measure-
ment Laboratory at NIST headquar-
ters in Gaithersburg, Maryland.
Baldrige National Quality Program
funding would increase 11.7%, to $5.8
million. The Advanced Technology
Program, a long-time whipping horse
of congressional Republicans, would
survive with an $81 million budget, a
48.7% cut from last year. In FY 2002,
the program was essentially zeroed
out by the administration, but revived
by congressional Democrats. A repeat
of that scenario may happen this year
with the Manufacturing Extension
Program, which is a federal-
state—private partnership that has
strong congressional support. The
administration proposes to cut federal
funding for that partnership from
$107 million to $13 million, and Con-
gress seems likely to keep the funding
closer to the FY 2002 level.

National Oceanic and Atmos-
pheric Administration. Both the
total and R&D budgets at NOAA
would decrease slightly in FY 2003.
The budget document notes that, in
FY 2002, NOAA had 74 congression-
ally directed earmark projects total-
ing more than $160 million. The 2003
budget cuts many of the projects and
redirects their funding within the
Department of Commerce. The most
controversial aspect of the NOAA
budget is the proposed move of the
$62 million National Sea Grant Pro-
gram from NOAA to NSF. Most House
Science Committee members are
opposed to the move, as are others on
Capitol Hill, so it isn’t likely to occur.
JIM DAWSON AND PAUL GUINNESSYH
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