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ing in the loss of key staff, as well as overall 
cost escalations. The current schedule for 
SNS calls for the design phase to be com-
pleted during FY 2001; hard construction 
from FYs 2002-2004, including installation 
of the technical Systems; testing in FY 2005; 
and Operations starting in FY 2006. 

At one point in the deliberations, House 
Science Committee Chair James Sensen
brenner (R-Wis.) pushed to prohibit SNS 
construction entirely. However, with fur-
ther negotiations, committee members 
voted to provide $118-million-including 
$100-million for construction and $18-mil-
lion for Operations and research and 
development. 

Although Sensenbrenner was persuad-
ed by colleagues—in particular, commit
tee members Jerry Costello (D-Ill.) and 
Bart Gordon (D-Tenn.)—to approve par-
tial funding for the project, congressional 
staffers said the chair remains dissatisfied 
with the information DOE has provided 
about SNS so far. Sensenbrenner has 
promised no further Opposition to the 
project once his requirements have been 
met, but as of early summer his dissatis-
faction remains, and he has been pressing 
DOE for more precise estimates of the 
project's costs and construction schedule. 

Sensenbrenner said, "I think it's just flat 
out irresponsible for us to authorize con
struction of this project without better 
projections from DOE." 

His view has been echoed by Science 
Committee vice chair Vernon Ehlers (R-
Mich.), "I support SNS. But it should not 
be started unril we clear up the lingering 
questions." 

On the Senate side, as of early summer, 
an energy and water development appro-
priations subcommittee has voted a total 

of $187-million for the SNS in FY 2000, 
including $169-million construction and 
$18-million Operations and R&D—or $27-
million less than requested. That figure is 
considered the minimum workable fund
ing level for FY 2000, according to DOE 
officials. "We can get most of the work 
done at that level," one official said, 
adding, "Of course, anytime you receive 
an appropriat ion that 's less than you 
requested, it's bound to have an effect." 

A DOE internal review committee had 
been scheduled to meet at Oak Ridge last 
month in order to compile new detailed 
cost and schedule base lines for SNS. DOE 
officials said that the SNS review is a rou-
tine procedure: Semi-annual progress 
reports are compiled on every major pro
ject at the national research laboratories. 
The previous internal management evalu-
ation, conducted by DOE last January and 
February, resulted in a major staff reorga-
nization and the appointment of David 
Moncton as SNS Project Director at Oak 
Ridge. Moncton supervised the construc
tion of the Advanced Photon Source at the 
Argonne National Laboratory. 

Overall, SNS faces the same funding 
problem as do all federal scientific 
research programs: Congress is looking at 
spending about $1 billion less on such 
efforts next year than in FY 1999. 

PHIL BERARDELLI 

NRC Recommends 
Continuation of U.S./Russian 
Joint Program to Contain 
Russian Nuclear Material 

In response to heightened concern that 
plutonium and uranium could be stolen 
or diverted from facilities in Russia to cre-

For commentary on the Spallation Neutron Source (SNS), see: 
"Spallation Neutron Source to Provide Facilities to Conduct World-Class Science," 
by Thomas Weber (NSF) in the Public Affairs Forum in MRS Bulletin, February 1999, 
page 11 or on Website www.mrs.org/pa /editorials/. 

ate nuclear weapons, a committee of the 
National Research Council (NRC) recom
mends that the U.S. government continue 
supporting a cooperative program dedi-
cated to improving the security of 
Russian nuclear materials for at least a 
decade. The commit tee publ ished a 
report saying that Russian nuclear mate
rials that could be used in weapons are 
more extensively dispersed and inade-
quacies in security Systems are more 
widespread than previously estimated. 

Since a 1997 Research Council review of 
the Joint program between the United 
States and Russia, the U.S. government has 
identified more facilities in Russia where 
nuclear materials are stored, and has 
determined that more extensive security 
Upgrades are needed. Moreover, some 
Russian institutions do not have the funds 
to pay salaries or to ensure that security 
Systems are installed and operated as 
intended. The recent decline in the Russian 
economy has resulted in financial hard-
ship for many Russian government offi
cials, nuclear specialists, and workers who 
have access to such material, the commit
tee said, providing added incentive for 
materials to be stolen and sold illegally. 

Building upon the 1997 Research 
Council report, the committee identified 
several priorities that the program should 
address, including the following: (1) con-
solidating material into a fewer number of 
buildings; (2) increasing Russia's capacity 
to manage and support nuclear security; 
(3) protecring large quantities of spent fuel 
once used for maritime purposes, research, 
and in breeder reactors; (4) negotiating to 
remove political, legal, and administrative 
barriers that impede progress in the pro
gram; and (5) improving the management 
of U.S. personnel and financial resources. 

Copies of Protecting Nuclear Weapons 
Material in Russia can be obtained from 
the National Academy Press, 2101 
Constitution Ave., NW, Washington, DC 
20055; 202-334-3313 or 1-800-624-6242. D 

PUBLIC AFFAIRS FORUM 

CMMP Committee Supports Strategies to Advance Interdisciplinary Research 
The following article is taken from a report 

published in the December 1998 issue o/BPA 
News, a publication of the National Research 
Council's Board on Physics and Astronomy. 

I chaired the Committee on Condensed-
Matter and Materials Physics (CCMMP), 
which was commissioned by the National 
Research Council's Board on Physics and 
Astronomy to prepare a volume on this 

fteld as part of the decadal physics survey, 
Physics in a New Era. Our Committee* 
recently completed its report, and this arti
cle is based on its executive summary. 

Condensed matter and materials physics 
(CMMP) plays a central role in many of the 

*The other members of the Committee includ-
ed James B. Roberto (Oak Ridge National 
Laboratory), Gabriel Aeppli (NEC Research 

scientific and technological advances that 
have changed our lives so dramatically in 
the last 50 years. CMMP gave birth to the 
transistor, the integrated circuit, the laser, 
and low-Ioss optical fibers so important to 
the modern Computer and communication 

Institute), Arthur Bienenstock (who left the 
Committee to take up the position of Associate 
Director for Science at the Office of Science and 
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Research Themes in Condensed-Matter and Materials Physics 
■ The quantum mechanics of large, interacting Systems. 
■ The structure and properties of materials at reduced dimensionality. 
■ Materials with increasing levels of compositional, structural, and functional 

complexity. 
■Nonequil ibr ium processes and the relat ionship between molecular and 

mesoscopic properties. 
■ Soft Condensed matter and the physics of large molecules, including biological 

structures. 
■ Controlling electrons and photons in solids on the atomic scale. 
■ Understanding magnetism and superconductivity. 
■ Properties of materials under extreme conditions. 
■ Materials synthesis, processing, and nanofabrication. 
■ Moving from empiricism toward predictability in the Simulation of material 

properties and processes. 

industries. The years ahead promise equal-
ly dramatic advances, making this an era of 
great scientific excitement for research in 
the field. Communicating this excitement 
and ensuring further progress are the main 
goals of the CMMP report. 

Over the decade since the last major 
assessment of the field, important results 
and discoveries have come rapidly and 
offen in unexpected ways. These advances 
ränge from development of new experi-
mental tools for atomic-scale manipula-
tion and visualization, to creation of new 
synthetic materials (such as buckyballs 
and high-temperature superconductors), 
to discovery of new physical phenomena 
such as giant magnetoresistance and the 
fractional quantum Hall effect. 

An enormous increase in Computing 
power has yielded qualitative changes in 
visualization and Simulation of complex 
phenomena in large-scale many-atom 
Systems. Progress in synthesis, visualiza
tion, manipulation, and computation will 
cont inue to impact many areas of 
research spanning different length scales 
from atomic to macroscopic . Strong 
impact may also be expected in "soft" 
condensed-matter physics, particularly at 
the interfaces with biology and chemistry. 

The priorities of society are shifting 
from military security to economic well-
being and health. Qianging societal prior
ities, in turn, create shifting demands on 
CMMP. Among these growing demands 
are improving public understanding of 
science, better education of scientists and 
engineers for today's employment mar-
ketplace, and making new contributions 
to the nation's industrial competitiveness. 

The key challenges facing condensed
matter and materials physics are 
■ nurturing the intellectual vitality of the 
field—particularly the facilitation of the 
research of individual investigators and 
small teams in areas that cross discipli-
nary boundaries; 
■ providing the facilities infrastructure for 
research—for example, creation of labora-
tory-scale microcharacterization facilities 
at universities and large-scale facilities at 
national laboratories; 

Technology Policy), J. Murray Gibson (Uni-
versity of Illinois—Urbana-Champaign), 
Steven Girvin (Indiana University), Mark 
Ketchen (IBM T.J. Watson Research Center), 
Edward Kramer (University of California— 
Santa Barbara), James S. Langer (University of 
California—Santa Barbara), Cherry A. Murray 
(Lucent Technologies), V. Adrian Parsegian 
(National Institutes of Health), Paul S. Peercy 
(SEMI/SEMATECH), Julia M. Phillips (Sandia 
National Laboratories), Robert C. Richardson 
(Cornell University), Frans Spaepen (Harvard 
University), and Katepalli R. Sreenivasan (Yale 
University). 

■ enhancing efforts in research universities 
to improve Integration of CMMP educa
tion and research, particularly at the 
boundaries of disdplines, and to prepare 
flexible and adaptable physicists for the 
future and; 
■ developing new modes of Cooperation 
among universities, Colleges, government 
laboratories and industry to ensure the 
Connectivity of the field with needs of 
sodety and to preserve the fertile innova
tive climate of major industrial laborato
ries which have played a dominant role 
in CMMP research. 

The different modes of research—bench-
top experiments, larger collaborations, and 
so on—are evolving steadily. The work 
that is carried on in these varied venues is 
complex and diverse, and the Committee 
paid special attention to describing the 
forefronts of research in terms of a small 
number of research themes. These themes, 
listed in the box, are discussed in some 
detail in the Overview and reappear in 
each of the chapters of the report. 

A number of actions are required to 
maintain and enhance the productivity of 
the field of condensed-matter and materi
als physics. These actions involve each 
level of the hierarchy of research modali-
ties and the interactions among the vari-
ous levels and the various performers. 
The principal recommendations of the 
Committee are summarized as follows: 
■ The National Sdence Foundation (NSF), 
the Department of Energy (DOE), and 
other agencies that Support research 
should continue to nur tu re the core 
research that is at the heart of condensed-
matter and materials physics. The research 
themes described in the overview provide 
a guide to the forefronts of this work. 
■ The agencies that support and direct 
research in CMMP should plan for in-
creased investment in modernization of 
the CMMP research infrastructure at uni
versities and government laboratories. 
■ The NSF should increase its investment 

in state-of-the-art Instrumentation and 
fabrication capabilities, including centers 
for instrumentation research and devel
opment, nanofabrication, and materials 
synthesis and processing at universities. 
The DOE should strengthen its support 
for such programs at national laboratories 
and universities. 
■ The gap in neu t ron sources in the 
United States should be addressed in the 
short term by upgrading existing neutron 
scattering fadlities and in the longer term 
by moving forward with the construction 
of the Spallation Neutron Source. 
■ Support for Operations and Upgrades at 
Synchrotron facilities, including research 
and development on fourth-generation 
light sources, should be strengthened. 
■ The broad utilization of Synchrotron 
and neutron fadlities across sdentific dis
dplines and sectors should be considered 
when establishing agency budgets. 
■ Federal agendes should provide incen-
tives for formation of partnerships among 
universities and government and indus
try research laboratories that carry out 
research in condensed-matter and materi
als physics. 
■ Universities should endeavor to enhance 
their students' understanding of the role of 
knowledge integration and transfer as well 
as knowledge creation. In this area, experi-
ence is the best teacher. 

Action on these issues will allow us to 
capture the opportunities for intellectual 
progress and technological impact that 
continue to emerge in condensed-matter 
and materials physics. 

VENKY NARAYANAMURTI 

Venky Narayanamurti is the Gordon 
McKay Professor and Dean of the Division of 
Engineering and Applied Sciences at Harvard 
University. He served as chair of the Com
mittee on Condensed-Matter and Materials 
Physics (CCMMP), which was commissioned 
in the Spring ofl996 by the National Research 
Council's Board on Physics and Astronomy. 
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