Two workers check the wiring on part
of the 7000-ton ATLAS detector.

bringing it back to room temperature
can take more than six weeks. In a re-
cent section test, a leak required time-
consuming repairs. CERN has also ex-
perienced problems with regulating the
compressors that cool the machine to
1.9 K. Says Evans, “Some sections have
now been cold for three or four months
and are working perfectly, except for a
few of these teething problems.”

In addition, researchers working on
the CMS experiment discovered a noise
problem in the photomultipliers when
they observed cosmic rays as part of a
test. “Fortunately, [the noise problem]
disappears when we reach our operat-
ing standards, although we havenoidea
what is causing it,” says Pawel de Bar-
baro of the University of Rochester. The
delayed schedule is proving advanta-
geous to the experiment teams, espe-
cially ATLAS and the CMS, says Evans.

But perhaps the LHC’s weakest link
will prove to be the initial injector, which
fires particles into the ring and is a relic of
LEP and earlier machines. The injector is
old, says Evans. “It’s very flaky and needs
amajor investment and refurbishment or
it needs to be replaced.” Aymar agrees
and says that his concern is the lack of
spare parts for the machine. Construction
of a new $150 million injector will start in
2012 when CERN finishes paying off the
loans it took out to build the LHC (see
PHYSICS TODAY, December 2001, page 21).
Says Aymar, “Once the LHC is up and
running, building a replacement injector
will be a high priority.”

Paul Guinnessy
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Big boost in science funding
authorized by Congress

Congress authorized billions of dollars more for science than the
president requested. But authorizing is not the same as appropri-
ating, and skeptics are saying “show me the money.”

Just 22 months after Norman Augus-
tine sat before a congressional commit-
tee to urge support for the recommen-
dations in the landmark report Rising
Above the Gathering Storm, the retired
CEO of Lockheed Martin Corp was
working the phones from his car as he
zipped from meeting to meeting in
Washington, DC. Congress was about to
vote on the America Creating Opportu-
nities to Meaningfully Promote Excel-
lence in Technology, Education, and Sci-
ence (COMPETES) Act, which would
authorize funding for science programs
in almost every federal agency at levels
higher than even advocates for science
had thought possible.

Augustine, who was chair of the Na-
tional Academy of Sciences committee
that issued the Gathering Storm report
(see PHYSICS TODAY, December 2005,
page 25), was talking mostly to reluc-
tant Republicans who were worried
about voting for legislation that allo-
cated $21 billion more in domestic
spending than President Bush had re-
quested. Although almost everyone on
the Hill was willing to support science
funding increases called for in the ad-
ministration’s American Competitive-
ness Initiative, fiscal conservatives in
Congress were reluctant to authorize a
research budget that over the next
seven years could be more than $30 bil-
lion above the spending envisioned by
the administration.

Representative Ralph Hall (R-TX),
the ranking member of the House Com-
mittee on Science and Technology, was
concerned about $300 million author-
ized to establish the Advanced Research
Projects Agency-Energy, an office in
the Department of Energy (DOE) that
would focus on high-risk energy-
research projects. Other legislators were
concerned about expanded science edu-
cation programs and some 20 other sci-
ence initiatives the administration had
complained about in a letter to Senate
majority leader Harry Reid (D-NV).

On 2 August, after the intense last-
minute lobbying by Augustine and a
host of other science advocates, the
House passed the COMPETES Act 367
to 57, a veto-proof majority. The Senate
also approved the legislation over-
whelmingly, and it was sent to Presi-
dent Bush. On 9 August, despite earlier

threats to veto the legislation, Bush
signed it into law.

Although the legislation gives sub-
stantial amounts of money to almost
every field of science, rejoicing in the
science community should be tem-
pered, Augustine said. “I sent out a note
this morning [the day the House passed
the act] congratulating all of the people
who worked on it. The first line of the
note said, ‘Congratulations.” The sec-
ond line of the note said, ‘Now, about
the FY 09 budget, let’s get to work.”

“This is just one step in a many-year
undertaking,” he said. “We’ve got to
maintain this year after year after year.
As a mathematician would say, it’s nec-
essary but not sufficient.” Augustine’s
fear, shared by many in the science
community, is that next year Congress
will move on to other priorities and sci-
ence funding will slip. “It’s hard to sus-
tain things,” Augustine said.

Augustine’s other fear is that al-
though the COMPETES Act authorizes
billions of dollars for science, it doesn’t
actually appropriate. That process,
done by House and Senate appropria-
tions committees, will come in Septem-
ber when Congress returns from its
summer recess.

That is also the fear of Stanley
Williams, director of quantum science
research at Hewlett-Packard. Williams
has been outspoken for several years
about what he sees as the decline in
American science, both in education and
federal research funding. “People like
me have been trying to point out that
there really is a problem,” he said. “At
the Washington, DC, level, what often
happens is [politicians] nod their heads
sagely, and then a piece of legislation is
passed, and the funding doesn’t come
through, and the problem isn’t solved.
You go back, and they say they’ve al-
ready dealt with that problem.”

Williams points to legislation, passed
by Congress and signed by Bush in
2002, that authorized a doubling of the
NSF budget over five years. The money
was never appropriated by Congress,
and Bush'’s later budget proposals fell
far short of meeting the doubling goal.

The COMPETES Act puts NSF on
the path for doubling its budget in
seven years. But Williams is skeptical.
“We attempted that doubling five years
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ago, got a bill passed, and then nothing
happened,” Williams said. “It was es-
sentially feel-good legislation, but to
actually accomplish anything, the
money has to be appropriated.”

John Marburger, director of the Of-
fice of Science and Technology Policy,
was pleased that the COMPETES Act
included most of the programs Bush
had called for in the ACI, but he was not
pleased by the billions of dollars in
extra funding contained in the bill. In-
deed, the day before Congress ap-
proved the COMPETES Act, Mar-
burger said the bill was “over the top”
and could face a presidential veto. Mar-
burger said the ACI “is more focused
and tries to prioritize science funding
within the constraints of the budget.”

The Gathering Storm report, he said,
listed many things that needed to be
done to strengthen science in the US,
“but it was done without too much re-
gard for the realities of the budget.” And
Marburger echoed both Augustine and
Williams in noting the difference be-
tween authorization and appropriations.

“I like it that Congress is so positive
about getting money to science and sci-
ence education,” Marburger said. “It’s
really a good thing. But I know that
when the appropriations bills come
through and the dust settles, there won't
be enough money to fund everything.”

An analysis of the COMPETES Act
by the American Association for the
Advancement of Science shows that
Congress funded the large increases the
administration proposed in its FY 2008
budget for the physical sciences, then
went further and authorized more
money for every major nondefense
R&D funding agency in the federal
government. Many of those increases
replaced funding cuts proposed by the
administration. According to an
overview prepared by the House’s sci-
ence and technology committee staff, if
the COMPETES Act is fully funded, it
will do the following:

» Keep research budgets at NSF, NIST,
and DOE’s Office of Science on a path
to double over the next seven years.

» Provide $43.3 billion for science,
technology, engineering, and mathe-
matics research and education pro-
grams across the federal government
over the next three fiscal years.

P Increase funding to NASA’s aero-
nautics program, which a National Re-
search Council report recently said was
in serious trouble because of a shrink-
ing budget (see PHYSICS TODAY, Sep-
tember 2006, page 29).

» Convert NIST’s Advanced Technol-
ogy Program into the new Technology
Innovation Program and authorize al-
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most $400 million in funding over the
next three years.

» Create new K-12 science and tech-
nology education programs at DOE
and authorize $150 million to fund
them.

» Give large increases to the National
Oceanic and Atmospheric Administra-
tion, with climate change and ocean-
related research receiving significant
boosts.

While the White House is expected
to pressure congressional appropria-
tors throughout September to signifi-
cantly scale back the money for the
COMPETES Act, Augustine will likely
be working the phones again, trying to
make sure the appropriations match
the authorizations.

“We can afford this,” Augustine said.
“We can afford two times as much as a
country if we think it is important.
Whether it is this amount, or 50% more,
or 100% more, we can afford it. That is
not an issue in my mind.” Jim Dawson

Grants to women
come up short in
pilot study

In nuclear theory, women get about
50 cents for every dollar men get in grant
money from the US Department of En-
ergy. Why the discrepancy? And does it
exist in other physics subfields too?

The American Physical Society’s
(APS’s) Committee on the Status of
Women in Physics decided to see how
things stood for physics after learning
that two studies—from the Govern-
ment Accountability Office in 2004 and
RAND Corp in 2005—found that some
agencies, notably the National Insti-
tutes of Health, give smaller grants to
women than men. The GAO study re-
ported a “serious data limitation” from
DOE, a major funder of physics re-
search, so the CSWP started there.

“We picked one subfield, nuclear
theory, for a pilot study because we had
anecdotal information about problems
in that area,” says Roxanne Springer,
CSWP vice chair and a nuclear theorist
at Duke University. Later, DOE worked
with the CSWP on a more complete
analysis of the same data—comprising
57 research grants from fiscal year 2005.
That includes individual and group
grants, with awards to a total of
103 investigators, 9 of them women.

The analysis revealed that men got
$123 850 per year on average, compared
with $64 310 for women. The average
for group grants was slightly higher
than for individuals, but the gender dis-
parity remained.
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SPM

Control Electronics
& Software

$35.000

Flexible FPGA - DSP based design, 1.5 million gate FPGA
* 100 kHz Dual Digital Feedback Loop * USB 2.0, High
Speed, 480 Mbps * PLL 5 kHz - 2 MHz range, 5 mHz
resolution ¢ 20 bit DACs for X&Y scanners ¢ Low noise
+200 V swing High Voltage Amps * 16 bit spare DACs
* 16-channel 16 Bit 200 kS/s ADC - 4 channel DC / Step
motor driver * 400 V |9-channel Stick-slip driver * Fiber
optic interferometer for ncAFM ¢ Hall probe source &
amplifier

USB Digital PLL
Digital Phase Locked Loop

System

 $12.500

| kHz-2 MHz Input Range * 150 Hz, +300 Hz,
1450 Hz, £600 Hz Lock Range * 5 mHz, 13 mHz,
18 mHz Resolution * 0-360° Digital Phase Shifter
with 0.09° Resolution * 30-1000 Hz adjustable
demodulation BW « USB 2.0, High Speed, 480 Mbps

USB Fibre
Interferometer

2 mW laser power ¢ 1320 nm FP laser diode with
noise reduction * FP or DFP lasers *+ USB 2.0, High
Speed, 480 Mbps ¢ FC/APC connectorised at the
front panel * FC/APC connectorised 2x2 fibre coupler
* Low noise pigtailed InGaAs photodiodes

Prices mentioned above are for base models.
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