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Editor's Comments

Do you read us? As you know by now, we have changed from &he occasion for this lament is the apparently large discrepancy
between the readership of our paper and of our web issues. The
(January and July) plus semi-annual pure web journal (April amsual circulation of our paper edition is about 4500 to members and
October). The switch was made to save money which could thed®e to institutions, presumably libraries. As of mid—May, there were
used for other Forum purposes. However, one of the majaue “hits” on the April web edition, 1520 on last October’s issue.
purposes of the Forum is the communication with its members, @& don’'t know that each paper copy is read; on the other hand the

quarterly papeandweb journal to a semi-annual paerd web

which this journal is the main medium. Of what avail is saving mongyntinued on page 2

if we are not reaching, and extending, our membership?
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library copies may have more than one reader. We don’t know higsent a timely article on the teaching of physics, and one on the
much readership a “hit” represents either. Have we really |¢sstrictions of access to research data. We hope to continue with
two-thirds of our readership? stb, why, and what can we do about itthese and other problems in the near futérel we hope to hear

We really would like to hear from you - the receivers of our pap&gm you, our readers!P.S. Given our difficult finances, it would be
the “hitters” on our web. How much of each do you read and whyery helpful if those readers, who are not APS members, would
What can we do to facilitate conversations among physicists alb#gnd an annual $10 check, made out to APS, to the APS Special
the pressing problems at the interface between physics &udlications Dept.

society? Al Saperstein
In this issue, we continue discussions initiated recently: nuclear On sabbatical leave 2001-2 at
Union of Concerned Scientists

energy and its risks; pseudoscience; religion and science; the asaperstein@ucsusa.org
implications of the historical physics-dratBapenhagenwe also

ARTICLES
We can do better: A Report on Some Teaching Innovations.

Peter Lindenfeld

All of us are missionaries for physics. We are well aware of tlat leaves a block of time equivalent to six semester-courses that
many obstacles, both external and internal, to this work, but iweised for a “coherent concentration” of courses, flexibly chosen
don’t have a great record of finding new and effective ways to daakonsultation with an advisor in the Department. The program
with them. At Rutgers University we are trying to address severafa€ilitates double majors, and is used by pre-med and pre—law
the major problem areas: the declining number of physics majatsidents.
the dissatisfaction with the introductory courses, the barrier thaDo the students learn everything that we want them to know? No
physics courses represent for students who are not well prepardayjt then this is true also for most of our other students.
the often marginal support system that we provide for our studentdj/e also have a 5-year program in conjunction with the College of
and the neglect of these problems by many members of the factthgineering, and an applied physics major. This puts us in the

We have the normal physics major curriculum with standararified range of 45 graduating seniors this year. In the fall we are
courses and provision for honors projects. It provides excellestiarting a major in astrophysics, a subject with the added feature
preparation for graduate school. If this “professional” major wettgat it seems to attract a much greater fraction of women students.
our only one, we would have of the order of ten graduates per yeaWe have about 2500 students at any one time in our introductory
as is true for comparable institutions. Some decades ago we adoedses. The traditional system of lecture (one-way and impersonal),
the “general” major, with a less demanding curriculum, based ontaeitation (problem drill), and laboratory (cookbook) is widely
premise that we can provide substantive science-based educaildied, but only rarely reformed. We are trying to change each of
to students who do not intend to pursue a research careeth@se parts, as well as the interaction between them.
physics? The lectures can now be more interactive, with the help of a

We instituted two new full-year courses to follow thetudent-response systeqnwhich allows the students to answer
introductory course and a year of calculus. @Gmédvanced questions anonymously (or not), with immediate feedback. In my
General Physicswhich includes parts of the normal junior an@xperience there is nothing that engenders discussion in a large
senior courses, but at a reduced level of intensity and mathematilzeds to the same extent. The questions are those that the students
sophistication. The course is “self-paced” in order to provide thave just studied, and they have thought about them moments ago.
flexibility to accommodate students with a wide variety olWhen they see that the choices that they have made are
backgrounds. The other is a laboratory course with a substarmaitroversial, they are eager to discuss them.
amount of computer use. We also require two further semesters iModern technology allows homework to be computer-bdsed
physics, which can be chosen from among our regular advan€hi frees the recitation period from its former burden, and allows it
courses, but can also be special couBhggics of Soundhysics to be used more creatively, for more life-like problems, group
of Modern Devices which are less rigorous and problem-orientegroblem solving, minilab% or other activities that reinforce or ex-
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tend the material currently being studied. Similarly the laboratoghility. In return there is the much greater satisfaction, not only for
while it can take many forms, can be a place not only for “proahe students, but also for us, the instructors.
dures” but for real learning. Above all, the different components ofDoes it take more resources? It depends on how much you want
the course need to be closely coordinated. For each week therggsia. Today the need for such resources is widely recognized, and
program, and during this time each meeting concentrates ondbministrators, government agencies, and foundations are, more
same topic, each supporting the others, each contributing totH ever (and often more than the departments), ready to support
student’s engagement with that part of the subject that forms #agicational activities and educational reforms. It also depends on
week’s program. how you measure the cost. The cost per successful student is more
The reform of the courses is a work-in-progress, only graduadiypropriate than the more usual cost per entering student, if you
permeating the culture of the Department. The ideas described hgst to recognize a greater success Fate.
were pioneered in our “extended” courses for at-risk studénts What about the old cynical view that effort spent on teaching is
These are not remedial courses. Rather they provide more time (@idewarded? | think it is wrong. In all cases that | know of, vital and
commensurate credit), smaller classes, and other features that m@give involvement in teaching activities has led to recognition
them more personal and more student-friendly. Credit is given &rd professional advancement. Sometimes the recognition has come
every activity, including but not limited to tests and a final examslowly, and it is certainly not enough to say that the private and
(Yes, a minute fraction of the grade is given for attendance, angdtsonal rewards are great. We need to provide more support, moral,
has a disproportionate effect!) Each course has a coordinator, ptdessional, and financial for those who go beyond the old routine
gets to know the students and is available for a variety of suppagthods and who contribute with their time and their thoughts to
activities, and may or may not also be the lecturer. One of thasey and more successful ways to teach. The atmosphere for accep-
courses is parallel to our first-year engineering course, the othetitce of reform is now better than it has been at many times in the

the course taken by biology students, pre-meds, and other scigage. Our efforts have to continue, for the sake of the students, and
majors. One measure of success is that in their second yearfdheur own. We can do better!

engineering students from the extended course are in the regular Peter Lindenfeld
course, with all the tests that the other students take, and their ) Rutgers University
average grade is comparable to that of the rest of the class. The new lindenf@physics.rutgers.edu
courses have made it possible for students to enter the engineéri
and health professions, who would, to a large extent, have bg
prevented from doing so in their absence.

J]\‘f}/ould like to thank Suzanne Brahmia, Eugenia Etkina, Joe Pifer,
aEi Brahmia, and Mohan Kalelkar for their contributions to this

An essential role is played by the teaching assistants. Wet k and to our programs. My special appreciation goes to George

. . . rton, the creator and tireless advocate of many innovations,
meetings of all of the personnel in a course are the primary venue . . .

A o ; . incfuding the Math and Science Learning Center and the extended
for coordination of activities, and for making the assistants aCt'c\;/gurses
participants and vital colleagues. - — -

We have a Math and Science Learning Center, which started@Sed on an invited talk at the 2001 March meeting of the APS
the Physics Learning Cenfeit is a place for tutoring, review ses-- P- Lindenfeld, AAPT Announcer 7, 78 (1977).
sions, help and office hours, and some classes. Videotapes and olg>apiro, J. College Sci. Teach. 26, 408 (1997). We now use
exams are available. Unlike most such centers it has museum-dg@icué 351 Alplaus Ave., Alplaus, NY 12008,
ity demonstration equipment that can be used by anyone, and Y¥4-educue.com ,
result there is a lively atmosphere that can not be equaled by hasingPASSIgrBox 8202, NCSU, Raleigh, NC 27695,
only tables and blackboards. This equipment also forms the b4&dv-webassign.net

for some of the laboratory activities that are regularly assigned'if- Etkina and G. K. Horton, Phys. Teach. 38, 136 (2000).
OUl COUTSES. 5 E. Etkina, K. Gibbons, B. L. Holton, and G. K. Horton, Am. J.

Does it take more time and effort to teach in these new Wan'x_ys. 67, 8:!'0 (1999). ) ) )
Perhaps. But whatever we do, if we are committed to it, if we wanftg- Brahmia and E. Etkina, J. College Sci. Teach. (to be published).

do it well, requires that we give of ourselves, to the best of dup:L-Holtonand G. K. Horton, Phys. Teach. 34, 138 (1996).

Access to Research Data through the Freedom of
Information Act (FOIA)

Mary Ellen Sheridan

This article is based on the author’s paper originally present&bngress in its final days of session, included two brief but
at the American Physical Society National Meeting, Minneapolisyeeping sentences that called for public access to all data
MN in March 2000 and on a panel presentation by the authproduced under Federal funds, using the Freedom of Information
Kevin Casey of Harvard University and Susan Cornell, FOIAct (FOIA) as the vehicle.(1)

Officer, NIH at the National Council of University Research This paper examines the political background that generated this
Administrators Annual Meeting, November 2000. statute, the the rule-making process in the Office of Management

The scientific community was caught unaware in late Octotsrd Budget (OMB), the influence of extensive and aggressive

1998 when the voluminous Omnibus Budget Bill, passed public comment, and OMB'’s final publication of new rules granting
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access to certain research data through FOIA. Given the scopedérally funded research, including scientific integrity and
the statute and the focused modification of federal grdimancial conflict of interest. Supporters of the Shelby Amendment
requirements, the tenure of OMB’s approach is regardedaxgued that providing access to data assures an opportunity for

uncertain. validation, re-interpretation and accountability. These goals seem
| Background worthy and even beneficial but raw data may also be misleading,
misinterpreted and dangerous for both scientists and the public. In

The Freedom of Information Act, passed in 1966, requires th

L . tter to OMB Director Lew the president of the Association of
government to provide its records to the public upon request. ; . .
. N ; erican Medical Colleges expressed the sentiment of many
Under FOIA, “agency records” must be disclosed unless covere

. . . academics that “although the intent of the legislation is appealing
under one or more of the nine exemptions that are specified in 1€ . . . . .

N . irst reading, ...(it) fails to recognize the complexity of the
law. There are no limitations governing who can make FO

fesearch process and the nature of research data themselves.” (5)

requests. L L
L The letter suggested that as the legislative language was inspired
In a key decision in 1980, the Supreme Court ruled thatafedg)ra?federal rl?lgemaking o accessgto researcg dgta shouldp“be
t

agency is not required under FOIA to make available research Corfined to research data that form the basis for regulations or

funded by that agency if the agency does not have actch) Ierfederal rulemaking.” The letter also raised the cost burden to

possession of the data. (3) While a grant term may stipulate thatthe . ; :
. . he grantee community. Cohen’s letter did not comment on the
granting agency has the right to request the data, data are nof &, - L
itional burden on researchers’ time and productivity that such

“federal record” for FOIA purposes. From a refusal to shafe )
research data rose the political impetus to find a mechanism to haveonses to agency requests for data were certain to command.
Federally-funded research data available for public scrutiny.  1I. OMB’s Proposed Implementation

For over twenty-five years Harvard University scientists havewhen OMB published its proposed implementation in the
been engaged in a massive longitudinal study (called the “Six Cifiggleral Register February 4, 1999, the sweeping statutory language
Study”) tracking health/mortality data. Harvard's analysis supportg@s narrowed to “published” data used in “developing policy or
a strong relationship between public health and atmosphetirs.” (6) However even OMB’s wording raised questions in the
pollution, forging the lynch pin of the EPAs proposed updatethsence of key definitions of terms. The research community’s
clean air standards. anxiety was directed to the choice of FOIA as the tool to access

Smoke-stack states and industries were in favor of more relagagh held by grantees. (7) The exemptions of FOIA were presumed
clean air and water requirements, asserting that the data upon wjcBongressional supporters of the Shelby amendment to assure
EPA based its standards were flawed and should be re-examineg&yinappropriate release of data would be suppressed. It is not at
industrial scientists. By challenging the interpretation of the SdX clear that these exemptions would protect intellectual property of
Cities data, those interested in lowering EPA proposed standae&®archers, assure obligations of confidentiality already promised
hoped to delay the implementation of the new standards. The E®Auman subjects, or protect the confidential information shared
did not have the study data in its possession and neither did Nlith collaborators on research funded in part through federal
which had funded much of the data collection for the Six Citiggpport. No FOIA exemption appeared to protect organizations
Studies. Harvard University researchers refused requests from ERA may have divulged privileged institutional data in exchange for
to provide the data based on assurances of confidentiality that d@emitments of confidentiality. In any event, confidentiality would
been promised to study participants. Unless the Forsham decigi@hreached in the process of data transmission from the grantee to
(3) could be overturned, the agencies did not have the rightHe agency. The cost to the grantee of responding to the agency’s
obtain and retain research data that could then be accessible u@giest was not addressed in OMB’s proposed rule-making.
FOIA. . ‘e
Senator Richard Shelby (R-Alabama) publicly had expressed ﬁggmﬁc_ant Agency R_esponses .
concern about the estimated $40-$150 billion cost to industry of thdhe National Science Board issued a statement on the sharing of
proposed EPA standards. He suggested that in the absend&S@rch data that urged the repeal of the Shelby amendment.(8)
availability of the study data that EPA had cited in promulgating RsSF reminded OMB that it already had a publicly accessible
standards there was no public accountability of trfata-sharing policy: it expects researchers to publish and share data
government-funded researchers. In the hurried workings at the 8@ Supporting materials. NSF was deeply concerned that the
of October, Senator Shelby inserted two critical sentences ifiRY€rnment-university-industry partnerships it had strongly
Public Law 105-277. The new law directed OMB to amend OM@glvocated could be soured. NSF feared that productive,
Circular A-110Uniform Administrative Requirements for Grant§novative scientists would steer away from federal research
and Agreements with Institutions of Higher Education, Hospitaf!PPort, which could impede the development of new
and Other Non-Profit Organizationo require Federal awarding technologies.(9) _ _ _ . o
agencies to ensure that all data produced under an award will §é/H posted a lengthy discussion paper on its website examining
made available to the public through the procedures establismé'ﬂugh mode_l research scenarios many of the concerns and
under the Freedom of Information Act.” Agencies were also givBH€stions raised by the use of FOIA as well as OMB’s
the opportunity to recover their administrative costs in obtainifgPlementing language. NIH reminded OMB that fees collected from

the Shelby Amendment (4). burden of managing data access through FOIA would be the

.. ) agency'’s.
Initial Reactions gency

In recent years researchers’ accountability and the public’s ri&%pseamh C?mmumty Responses . .
to know has spurred growth in congressional regulations forl "€ community’s comments reasoned that any implementation
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had to balance the integrity of scientific inquiry with publitake taxpayer money to conduct research, they should know that
accountability. The dangers of sharing preliminary data and tivee of their main obligations is to make certain the public has full
disruption of industrial collaborative research were common poirgenfidence in the way those results are used.”(16)

Access by foreign competitors to federally funded research co )

also result in a loss of competitive advantage, both scientific awcii OMB’s Response to CQmments .
economic. Letters to OMB from the Council on Governmental!n August of that year, OMB published a second version of
Relations, the American Association of Universities, the NatiorlglPlémenting regulations.(17) OMB’s response examined case law
Academy of Sciences, and the American Association of Medi@Qverning FOIA and access to federally funded research in the
Colleges sounded consistent themes of deep reservation with FBJRC€ss of responding to concerns about the potential for the FOIA
as the appropriate tool, the adequacy of protection of Sensi%mpyons to provide protections _for research data. The revised
information under the exemptions as currently available in FOIlg9ulations expanded A-110 to confirm that the government has the

the distractions of nuisance challenges designed to discr&i@itt (0 obtain research data from grantee organizations in response
scientists, and the burdensome costs both to scientific produdfi2 FOIA request under certain definitions and circumstances. OMB
ity and grantee institutions.(10) defined “data” and “published” but ultimately the key to access

. was tied specifically to that data “used by the federal Government
Senate Leadel’ShIp Response in developing policy or rules.”

In a letter to OMB of April 8, Senators Shelby, Nighthorse— In developing its definitions, OMB concluded that some
Campbell, and Lott commented about the deficiencies in OMBilitations of access were necessary to assure the integrity of the
proposed narrowing of the intent of the statute.(11) The authgFsearch process. Access to data should not disrupt the research
wanted OMB to assure that if pre-publication data had been usegrtxzess by forcing premature release of data before a study is
support a federal rule or policy then “such data should be abledmpleted; but if data are sufficiently sound to support a federal
bear public scrutiny and disclosure.” The Senators believed thalicy or rule, then they should be able to bear public scrutiny and
academics’ concerns about privacy of research subjects weredisclosure.
founded based on agency experience to date with FOIA but thadMB also raised several questions regarding the financial
even if such problems arose they should addressed throbgidens such FOIA requests would impose on Federal agencies,
amendments to FOIA. their recipients, and applicable subrecipients in carrying out the
Corporate Responses proposed revision. OMB sought comment about the mechanisms

, i i available to recipients to charge to their awards the costs that they
Burdened with the cost of compliance with EPA's clean alould incur

standards and concluding that EPA had been overzealous in_its . .

proposed strict standards, industries were enormously pleased R@sponse to OMB’s Revised Regulations
Shelby’s amendment. On March 23, the Chamber of Commerc&he scientific and university communities received OMB'’s
posted a ‘call to action’ on its website.(12) The site says, S$&cond version of implementing regulations with general
implemented properly this rule will do more for regulatory reforsatisfaction.(18) Limiting access to data used by the federal
than all the legislation passed in the last 10 years. [It] ...will all@@vernment in regulation and rule making excluded most basic
the public to challenge the agency based on the facts as determmiemsharch data from FOIA access. Typical comment letters from the
by the research, not just on the information the agency selecteeasarch community described the proposed regulations as the best
appropriate to support its policy position. With such data in publioplementation of a poorly considered law (19)

hands, agencies will have a much harder time imposing regulationrResponses to OMB’s call for comment about the cost of response
on the business community without substantial evidence.” Tiwe a FOIA request typically noted that these costs are
website described how challenges to a wide variety of damgpredictable. They concluded that only a fee structure based on
underlying various EPA policies could be used to slow down thre specific FOIA request offered the opportunity for reasonable
actually eliminate such regulations, extending to all areas of fedeethbursement.(20)

regulation. _ OMB’s Final Regulations
The Press Weighs In OMB’s final revision, published in the Octobef &ederal

The contentious dialogue between researchers and compaRiggister, confirms the applicability of access to data produced with
attracted considerable press attentionWAshington Times federal support that are “used by the Federal Government in
editorial said, “OMB should insist on releasing tax-fundedeveloping an agency action that has the force and effect of law.”(21)
scientific data from its regulatory fetters.”(13) AAAS suggested Scientists should be familiar with key definitions and parameters
that they should not only support sound science but also tbithe public’s new FOIA rights.
“Congress should hold hearings in the light of day so that al'Research Data” is defined as the recorded factual material
interests are openly discussed ...proving public access to data wddlemonly accepted in the scientific community as necessary to
ensuring the continued flow of benefits from scientific researchélidate research findings, but not any of the following: prelimi-
(14) TheLos Angeles Timaesrged OMB to find a balance, sayingnhary analysis, drafts of scientific papers, plans for future research,
“The White House should find a middle course, implementimger reviews, or communication with colleagues. This “recorded”
Shelby’s law in a way that encourages freedom of information whiteaterial excludes physical objects (e.g. laboratory samples).
not jeopardizing patent and privacy rights.”(15) Research data also do not include:

In an editorial of June'7 1999 thaNall Street Journatlescribed  (A) Trade secrets, commercial information, materials necessary
the scientific community’s concerns about access to raw data tmbe held confidential by a researcher until they are published or
the potential for harassment, concluding that “if scientists [havekimilar information which is protected under law; and
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(B) Personnel and medical information and similar information thsage policies. Such policies should provide guidance to
disclosure of which would constitute a clearly unwarranted inviavestigators and research staff about the institution’s expectations
sion of personal privacy, such as information that could be useéhtthese critical areas. Case studies about what kind of research may
identify a particular person in a research study. have regulatory impact should be developed and disseminated.

“Published” is defined as either when “(A) Research findings ééudies with obvious links to public policy, such as harmful drugs,
published in a peer-reviewed scientific or technical journal; or (B)aamospheric pollutants, auto safety, gun control, are likely
Federal agency publicly and officially cites the research findingsdandidates. Pls whose work has been cited by government
support of an agency action that has the force and effect of lavagencies in past rule making may be good resources to research

No FOIA request for research data is governed by this new ratdleagues as data retention policies are evaluated and implemented.
unless the data has been cited in support of an agency action th&tlear and direct policies for responsible data maintenance will
has the force and effect of law, and any such data has to have lzssist researchers and grantee organizations in complying with
produced since the effective date of the new rule. future A-110 requirements and FOIA requests for data. Scientists

\V/ Agency Implementation should be careful to retain data in formats with appropriate

) . . documentation, to archive data or to place data in other publicly
On March 16, 2000, the agency implementation was pUbI'She%&essible forums ;

the Federal Registe(22) Agencies adopted OMB’

con;inuation a"_Vade made after the effective date, April 1_5’ 2000. £o1a Officers at federal agencies should be considered a resource
Since NSF incorporates A-110 by reference into its Grat 5 yministrators. They have been managing the FOIA process for

Conditions-1(GC-1) (and NSF was satisfied with the final OMBan vears and have experienced counsel to offer about how the
implementing language), it was effective as stated in the Fedqaéw is interpreted

Agency, i.e. November 8, 1999. .
NIH which has consistently been opposed to a broad-ba§e®Nclusion
interpretation of the Shelby Amendment, has been the leading gras long as FOIA is the vehicle for access, grave reservations
funding agency to advise scientist and grantee organizations ofabeut the disruption of research productivity within Federal grantee
impact of the new A-110 rules. NIH posted guidance on its web sitganizations will persist. This is likely to be a long and contentious
www.nih.gov/grants/oer/htm, reviewing the definitions angrocess involving the definition and redefinition of public policy.
providing an overview of the FOIA process (23) Increased public accountability and access to research data are
The burden to agency FOIA offices, agency program staff anévitable. The path, however, is still convoluted and quite muddy
grantee institutions and researchers is a serious problem. @8t no evidence of a viable alternative to FOIA.
reimbursement is a complex matter for all the involved parties. How Mary Ellen Sheridan
are fees calculated and recovered? How are fees paid to agency Associate Vice President for Research
L . . . . . The University of Chicago
distributed? No guidance is currently available on this subject.

MaryEllenS@ura.uchicago.edu
VI. Challenges to the Regulations References

TheBoston Globeeported that William Kovacs, vice president 1. 1998 Shelby Amendment to the Treasury Omnibus Bill (PL
for environmental and regulatory affairs at the Chamber as sayimy;-zn); “Provided further that the Director of OMB amends
“OMB decimated the congressional intent by limiting theection .36 of OMB Circular A-110 to require Federal awarding
information that has to be made available.”(24) Many believe thgfencies to ensure that all data produced under an award will be
eventually OMB's narrow interpretation of the statutory languaggade available to the public through the procedures established
will be litigated. Should EPA, DOT or other agencies introduce neiyder the Freedom of Information Act: Provided further, That if the
expensive regulations for clean air, clean water, auto emissioR@ncy obtaining the data does so solely at the request of a private
other transportation safety measures, and the affected partiesbaf@,' the agency may authorize a reasonable user fee equaling the
inevitable. 2. Freedom of Information Act (5 U.S.C. section552). FOIA

If or when that happens, and if OMB’s regulations were to B&emptions are discretionary in that an agency can choose to
overturned, the debate over the rule-making process would bggiBase records even after it has determined the record falls within
again. one or more of the exemptions. Individual research funding agency
VII. Prospects for Grantee Organizations/ FOIA r.ules indicate how that agency has interpreted the
Researchers exempt|on_s. LmIgs to agency FOIA web sites can be found at

www.usdoj-gov/foia/other-age.htm

Some researchers are already concerned about direct requegi$ORSHAM v. HARRIS, 45 U.S. 169, 63 L.Ed. 2d 293, 100 S.Ct.
from public groups or private corporations in anticipation of sugfg (1980)
inquiries being allowable through FOIA. Scientists are advised ty. OMB Circular A-110 implements agency obligations for the
refer any inquiries to institutional research administrators, leggiministration of grants and cooperative agreements. The Shelby
counsel or other senior administrative officials before sharing agpiendment directed that A-110 be modified to require access by
data. (24) When FOIA requests are legitimate, they will come to Higancies to grant-funded research data through FOIA. A-110 has
scientist and the grantee organization from the Federal agencydgagpplicability to contracts. Federal Acquisition Regulations

supported the research, not the public requestor. ~ governs contracts, including access and retention to data
Institutions are advised to develop data retention, sharing &eloped under federal contracts.
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Proliferation and Pollution Risks from Naval Nuclear
Activities In Northwest-Russia

Morten Bremer Maedi

August 12, 2000 Kursk, a state-of-the-art nuclear submarine, sehgooperative efforts to limit the persistent nuclear security and
in the Barents Sea with the loss of all 118 crew-members. Baéety risks in the region.

accident was a dire reminder of the state of Russian naval nuqlq?gtory and future of the Northern Fleet

affalrg. The Northern Fleet is n he_avy sea, with severe IOC‘T"Jl'o catch up with the United States, the Soviet Union started
pollution hazards and global proliferation risks in the wash of thglr.

) L2 uilding-up a modern fleet in Northwest-Russia at the end of the
nuclear prolusion activities. . . . -
1?505. Six new naval bases, some with nuclear submarine facilities,

The coastal regions of the Northwest Russia, including the K\(/)v%%e built on the Kola Peninsula from Zapadnaya Litsa in the west

Peninsula, have the greatest density of nuclear reactors on e Bremi .
. L : 0 Gremikha in the eadt.A number of smaller navy bases for other
Due to the extensive activities of the Russian Northern Fleet, aln}os

one fifth of the world’s reactors are located in this area. In additlé{ﬁeS of vessels were also established at the Pechenga Fjord in the
v\\;gft, Belomorsk to the east and Novaya Zemlya to the nsirthe

to military submarine operations, several nuclear-powered na . ) ; .
y P P same time, five large naval yards were built on the Kola Peninsula

surface vessels are in operation. . . . .
. . . . . .and in Severodvinsk for the construction and maintenance of nuclear
This article gives a shapshot of the proliferation and poIIngﬂbmarines
potential associated with these naval reactor activities, includin ince 1958, the Soviet Union and Russia have constructed 249

some background to and causes of today’s problems. Russian nUdec%ar-powere d submarines, representing more than half of the

p_olicies and fofe‘gn nuclear safety and security assistance W“F Bmarines produced Worldwiléié'wo thirds of these vessels were

dlscyssed. While |mpor_tant progress has been made, much o ke\'ff\a/ered to the Northern Fleet, the rest were destined for the Pacific

foreign support came with some hard-learned experiences. Al I%(}at. In addition to the combat submarines, five research and
S L

sons learned, good and bad, should be used to improve new royn . .
evelopment submarines and several full-size land-based
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submarine-training facilities have been produced. The Russian navy has clearly shown its inability to deal with the

Additionally, the eight ships in the Russian icebreaker fleet duel backlog. A civilian ship is collecting spent fuel from a naval
nuclear propelled, each with one or two reactors, accompaniegénvice vessel to help defueling a nuclear powered subniaiime.
four battle cruisers and a communication ship with twin reactoBoviet times, excess or spent nuclear fuel would have been
Most Russian submarines are equipped with two reactors. Tiamsported by rail to the Mayak complex for reprocessing, but
overall number of naval reactors produced by the Soviet Uniogprocessing activities are erratic. Even if an optimistic view is taken
Russia is therefore at least 480.The vessels use fuel enriched frbthe capacity of the Mayk plant to reprocess fuel, storages for
below 21% to 909%8.0f these, a total of 24 reactors are believed toore than 100,000 spent fuel assemblies are néedéokeover,
have been designed to use uranium enriched to 90% 8-235. transportation of the spent fuel is long and costiyg calls have

Deployment reached a highpoint in 1989, when approximately 186s been made for intermediate storage facilities in the northern
submarines were in servieélowever, Russian submarines are novwegion.'’

at an all-time low in terms of deployment and readinassf 2000, : : : :
Russia had 44 active submarineRussia’s latest nuclearDumpIr_’lg of Rac_hoacnve Material o
é?\ccordmg to Russian sources, about one PRy liquid

submarine, an Akula-class vessel, had its first test in Novemb

2000. It was the first submarine to leave the Sevmash producfigficactive waste have been discharged by the Russian Navy
facility in Severodvinsk in three yeds. directly into seawater within five allocated areas of the Barents Sea
The severe budget crunch has forced the Russian Navy to réfj}g ]ln :hhe Kakr)a Se;ﬁ_.lo reéictorr? without fuelfar?d_6| regctors
older submarines prematurely, and to concentrate its limited sou?’(‘fgelue ‘3\'_6 ﬁen ipose at the east cost of t edl_s_an Novaya

on maintaining only the most modern ass@sissia is likely to 2€Mlyaand in allocated areas in the open Kara Bedition, 17

maintain a limited number of modern submarines (SSBNs) in {#fSS€ls with solid radioactive waste have been sunken, together

coming decad@Consolidation of strategic operations to northetf{ith 6,508 containers with radioactive waste. .

areas could be likely if not enough new submarines are deployedS€nerally, in the open sea dumping regions, no contribution from
The majority of the constructed submarines have now reachd§ dumped (;ag_mfzctlve waste %an bz Tounld |r; th?f. V\_/al'lfers,

the end of their service lives and have been decommissioned. SffiMents and biota.However, enhanced levels of artificially

vessels await dismantlement, a process with huge safety (pollutifipfuced radionuclides in sediments collected in the very close
and security (proliferation) challengés vicinity of almost all localized dumped objects demonstrate that

. . leakages occur. The dumped material represents long-term
Pollution risks pollution hazards.
The use, maintenance and decommissioning of all ””C'W&cidents

reactors generates radioactive waste that must be processed, ) i ,
transported and stored. Existing storage capacities for spent fuel & tragically evidenced by the Kursk, nuclear submarines are

stretched to the limits, with nuclear assets sometimes kept inqﬁgldent—prone. Most accidents have occurred while submarines

open! The situation threatens accidents and leakages to e been on patrol, although some happened during refueling or
environment, with subsequent exposures to populations legair operations (see below). Kursk is the fourth nuclear powered
contamination of the environment submarine from the Northern fleet to sink. All of the wrecked

Almost all the radioactivity resides in the spent nuclear fuel. HOwgssels h"?‘d FW'n nuclear reacto.rs, and two of them Were carrying
ever, liquid radioactive waste is generated during refueling opé?leear missiles. Long—term radioactive relea§es are I|k_ely. A,t the
tions, and the reactor compartments, control rods and tailings fl”'?)Prfj c,)f 2000, th_e Russ!ans expres_sed interest in a joint
the reactor tank must be regarded as radioactive watter po- Russ!an-Norweglan envwonmental impact assessment and
tential sources of pollution include dumped radioactive (liquid aﬁHrvelllance programs Fo track radloac_tlve releases from I@?J_rsk.
solid) material, naval nuclear accidents, and possible import of nucfdgyvever, Russian officials recently claimed that the wreck will be
waste. An overview of radioactive waste, fuel an auled late summer 2061.

decommissioned submarines in Northwest-Russia is given in table il:he risk of criticality accidents during the handling of the highly
enriched fuel may be pronounced. Some of the spent fuel is stored

Decommissioned Submarines and Spent  in uncontrolled geometry (e.g. at Andreeva Bay), and a moderator
Naval Fuel like water is provided accidentall§.Other possible causes of

By the end of 2000, 184 Russian nuclear submarines have gditigality accidents are collisions, fire or explosions. In 1985, during
decommissionedOf these vessels, 48 have been dismantled, 28 5EH€ling, a criticality accident occurred with a new core,

in the process of being cut up, and 112 are still waiting the initiatig@nt@minating the area surrounding a Pacific Soviet naval base in
of work at piers and quay structurbst of the vessels still have ©hazhma Bag: The releases are likely to primarily have local

loaded reactor& At eight different locations, there are novimpact, but a similar criticality accident with a depleted core on the

inactive nuclear submarines stored and awaiting dismantling,K§a shore could release quantities of radioactivity into the air and
dismantling activities are under way. the Barents Sea, with effects on neighboring states.

33,600 assemblies are stored in land-based storage sites andimports of Nuclear Waste
variety of run-down service/storage vessels in the northern région. Prospects of badly needed revenues have made Russia consider

An equivalent number is still onboard inactive submarines, and m\%ort of high-level radioactive waste. The powerful Ministry of
total amount of the fuel assemblies will likely increase to as muchggmic Energy (Minatom) claims that the plan could reap $ 21
100,000 over the next decadfeThis will include spent fuel from pjjion over the next decade, vault Russia into the global nuclear

submarines still in operation, submarines earmarked for retirem@é‘Fvice—industry and provide cash to clean up radioactive
and the civilian nuclear powered icebreakers in Murmansk. hot-spots?
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Others have raised concern that the import revenues will be usieandoned its nuclear dumpifigand has opened up for several
to boost the Minatom nuclear weapon complex, with the productimr and multilateral nuclear safety and security initiatives.
of new and modernized warhe&8sThe import, likely to have a Domestically, the control over decommissioned submarines, spent
devastating effect on already critical and strained Russian storfagd, and radioactive waste has been transferred from the navy to
capacities, awaits further considerations as the Russian Duvliaatom:
postponed voting on the nuclear fuel import bills March 22, 2001. Though not yet publicly available, Minatom has developed a

: : : conceptual plan for the management of radioactive wastes and spent

Proliferation Risks fuel up to 2020 The new policy involves interim storage of the

Highly enriched uranium and plutonium are the essent@lon fyel and is a significant, if temporary departure from a

ingredients of any nuclear device. Russia alone may hold as Myeh, yom closed cycle approach (reprocessing) to the management
as 80 to 85 metric tons of HEU for naval propulsfomhe radiation of spent fuefs

levels of the fresh fuel are low and the enrichment levels make 'f:unds for submarine dismantlement now create “oases” of

potentially attractive in nuclear weapons. Fresh fuel diversion ar'%genue within the Russian naval compfehe U.S. aid focuses
possible expol_rfts of nav_aIkHEU and reactor technologies thus Bt ategic threat reduction with assistance for missile elimination,
represelntprr? : ?ratlon NISKS. . I warhead security, strategic ballistic-missile submarine (SSBN)
Naval technology exports are of concern as nuclear arms Corffelantiement, and the mentioned security upgrades at facilities
treaties have very limited ability to control transfers of fresh na‘(ﬁ]‘th proliferation attractive fresh nuclear fuel and nuclear
fuel® Russian sales, civilian or military, can thus create n(Wéapon§7
I;Eﬁ-(;narketsl oudt3|d_e international (;:onfcrol, and possibly ayeighhoring countries, like Norway, give local assistance to stop
ack-door to clandestine weapons-production. contamination, and to spent fuel and radioactive waste
Naval Security Upgrades management. In response to concerns over Russian radioactive

Russian naval fuel has been particularly exposed to the theftd@ste contamination of Norwegian fisheries in the Barents and Kara
the past (see table 2), prompting the Northern Fleet to s&sas and general worries over nuclear safety on the Kola Peninsula,
assistance to upgrade the security at its facilitésw, the U.S. Norway initiated its Plan of Action for nuclear issues in 1494.
Material Protection, Control and Accounting (MPC&@jogram addition, several European Union Countries are involved in joint
for Russian naval fuel has made good progress in reducing $8gurity and safety projects under the Tasic-umbfella.
vulnerability of large amounts of HEU and nuclear weapons to theffowever, while Russia, on one hand, is taking the problems
or diversion® Most of the Russian fresh naval fuel in the region geriously, and accepts international assistance where available, most
consolidated into a central facility.In addition, the U.S. has Of the problems persist. Mutual mistrust, cold war thinking and a
assisted in developing physical protection upgrades for servigiéntless bureaucracy have hampered parts of this important
ships involved in refueling operatioffs. cooperation. The most prominent cooperation deficiencies on both

However, spent fuel is not covered by the upgrades. Lofifes are summarized below.
cooling periods. and thus redL_Jced radiation Ievels_ may make f§aval Nuclear Safety and Security p0|icy
material attractive for separation to would-be proliferators due[?eficiencies

the residual plutonium and HEU in the fd&&Moreover, the U.S.

has just stared assisting the Russians upgrading the 42 naval siidd)ile the project support has been fragmented, witick of
where nuclear weapons are stored. According to the ycgordinationand anoverall plan for the assistance on the donor

Department of Energy, these sites contain 260 tons of nucleige’’ the receiver end has not been ready to meet the requirements

material® and expectations following the international nuclear cooperation.
To optimize resources allocated (avoid redundancy and duplication
Naval Reactor Technology Exports of efforts), assure that priority needs are made known to the

Existing infrastructure, technical expertise, and potential mark@tgernational community, and to provide points of contact to
inside and outside Russia has lead to innovative suggestionsdoititate cooperation, efforts of coordination on behalf of the donor
naval reactor technology ugeFloating nuclear power plantscountries need to be strengthened. An important development is
using naval reactors and HEU fuel has been a long-term gdad Contact Expert Group for International Radwaste Projects in the
Minatom announced March 2001 that it will build a floating nucle®ussian Federation.
power plant in Severodvinsk Exports could give a badly needed The current fragmented international “band—aid” approach is in
boost to Russian nuclear industty. part due to théack of prioritizingof program areas Russia wants

Military nuclear naval cooperation also takes place. In 1988, Intdiaemphasize, making concerted efforts harder. The overall
leased a Russian Charlie-class nuclear submarine for three y@gitsatom-plan under development for waste management is
Late 2000, India again wanted a Russian SSN, and in March 2@&¥initively a step in the right direction, once it is made public. The
press reports indicate that Russia is ready to sell the Indian nestyperation has been characterizedank of facilitationon the
e.g. a Russian-built nuclear submarih8uch sales, and future ci-Russian side. This is evidenced by access denial, stringent Russian
vilian exports inevitably will involve transfers of HEU. Russia hdiensing and certification requirements, liability problems and
supplied fuel outside comprehensive safeguards in thé'past. taxation on the aid provided.

Russian Naval Nuclear Policies and .The lack of supervisiois a §erious problem. Limited access
. hinders assessments studies and progress reporting, and
International Support endangers future international funding. The current storage

Russia has come a long way since the beginning of the 199@mditions violate both international and Russian nuclear
The country has adhered to the London Dumping Convention asgulations, but no navy facilities are subjected to independent
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domestic supervision. In July 1995, President Yeltsin signed @oilution is a cross-border problem and the possible proliferation of
order depriving the Russian Federal Inspectorate for Nuclear aagtel HEU fuel a global security risks.
Radiation Safety, known in Russia by the acronym GAN, of controlWith serious nuclear safety and security challenges remaining,
functions at defense ministry facilities. The summer of 2000, Minatdhe international interest in solving the problems stands at risk of
pushed through a government decree eliminating the rights of GA&tlining due to the lack of progress and persistent cooperation
to license and supervise any military-related facilftfes. difficulties. Thus, there is a definitive need for Russia to further
After almost a decade of assistance the bulk part of the problepen up, and to the widest extent possible, facilitate the assistance
remains. Of the 184 decommissioned submarines, the U.S. digen. Increased access while respecting Russian security concerns
allocated funds for the dismantling of 36 SSBNs. However, there@& be accomplished, as evidenced by the unique progress made in
alack of fundgsfor dismantling the remaining ones, including althe joint U.S.—Russian security upgrades on the sensitive naval
general-purpose submarines, of which the majority still has fdiedsh fuel.
onboarcP? Moreover, plans for building storage facilities for the To renew and expand the interest amongst a widest possible range
naval fuel have stranded, without even intermediate solutions dbrfuture sponsors, the need for a political “resell” of both
the high level waste. Thus, again, there is a need for internatiatellenges and opportunities for concerted nuclear safety and
donors to contribute and coordinate efforts. security efforts in Northwest-Russia should be anticipated.
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Table 1 Overview of radioactive contamination in Russia’'s Northern bases.

Establishment Role Potentially dangerous assets
Zapadnaya Litsa/Andreeva Naval base 26 operational nuclear submarines
Bay 2 inactive nuclear submarines, one with spent fuel

22,700 spent fuel assemblies
2,000 niliquid radioactive waste
6,000 nisolid radioactive waste

Vidyayevo (Ura Bay and Ara Naval bases 4 operational nuclear submarines

Bay) 14 inactive nuclear submarines with spent fuel
Small amounts of solid radioactive waste

Gadzhievo (Skalisiti) Naval base Unknown number of nuclear submarines

200 n#liquid radioactive waste

2037 ni solid radioactive waste

Occasional service ships with radioactive waste and/
or nuclear fuel on board

Saida Bay Storage facility 12 submarine hulls with reactors
Severomorsk Naval base 3 decommissioned nuclear powered battle cruisers
Gremikha Naval base 17 inactive nuclear submarines

767 spent fuel assemblies,

6 liquid metal cooled reactor cores

300 n? solid radioactive waste

1960 niliquid radioactive waste

Nerpa Shipyard 1 submarine being decommissioned

Periodic visit of service ships with spent fuel or
liquid radioactive waste on board

300 n? solid radioactive waste

170 nf liquid radioactive waste

Shkval (Polyarny) Shipyard 1 submarine in for maintenance

2 service ships with spent nuclear fuels or radioactive waste
7 inactive nuclear submarines with fuel
Storage facility for solid radioactive waste
150 nf liquid radioactive waste
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Establishment Role Potentially dangerous assets

Sevmorput Shipyard 2 inactive nuclear submarines
Occasional service ships with liquid radioactive waste
Storage for solid radioactive waste

Severodvinsk (Zvezdochka, Shipyards 12,539 msolid radioactive waste
Sevmash) 3000 nfliquid radioactive waste
4 nuclear submarines for maintenance
Dismantlement

12 inactive nuclear submarines

4 reactor compartments from submarines

already decommissioned

Atomflot (Icebreaker fleet) Harbor 8 nuclear powered icebreakers

Fresh and spent fuel stored afloat

Liquid and solid waste stored afloat and on-shore.

Russian Navy Nuclear Weappn 42 sites (in Northwest About 260 metric tons of nuclear material
Sites Russia Number of nuclear warheads and locations are unknown
Kara and Barents Sea Dumped nuclear wastg 10 reactors with fuel

6 reactors with spent fuel
17 vessels with solid radioactive waste 6,5 containers
with radioactive waste

Table 2 Overview of registered thefts of highly enriched uranium from Northwest—Rua$sia.

Location Date Theft Enrichment Perpetrators Notes
Andrejeva Bay July 1993 Two fuel assemblies | 36 percent Two sailors from the | Two more officers
(each element weighed Navy's radiation charged, but the charge
4.5kg) protection department| was withdrawn on
account of

insufficient evidence.

Sevmorput storage November 1998 Three fuel elements | Approx. 20 percent Three officers The material was
installations, with 4.3 kg HEU recovered and
Murmansk the perpetrators sentencef.
The shipyard July 1994 Uranium dioxide 3.5 | 20-40 percent Four businessmen On-going
Serverodvinsk kilos fromthe area, in
connection with workers
on the shipyard
The shipyard Sevmash, | October 1994 | Fuel elements Highly enriched No information Arrests il:l Arkhangelsk, no
Severodvinsk prosecution.
The shipyard ZvezdochkaJuly 1994 Fuel elements No information Employees hired on Th_e accused were
Severodvinsk contracts from the seized before the
Northern Fleet uranium was removed

from the shipyard.

The shipyard ZvezdochkaJanuary 1996 | Fuel elements No information Employees hired on Uraniu_m removed fro_m
Severodvinsk Gremikha contracts from the the shipyard.Arrests in

Northern Fleet Severodvinsk.
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13 Contact Expert Group, “Working Material of the 11th Meeting”, 2 For the Northern Fleet, the fuel is to be consolidated at Site 49

volume Il, Cherbourg, France, 25-27 October 2000, p. 248. at Severomorsk. However, fresh fuel remains at at least two
14 Thomas Nilsen, “Mayak spent fuel storage moves to Koladditional locations in the Northern region: At the civilian Icebreaker
March 20, 2000mww.bellona.no/imaker?id=15894&sub=1 fleet and at the Sevmash submarine production facility in

15 |gor Kudrik, “Russian Navy contracts civilians to manage spe®éverovinsk.
fuel”, August 31, 200Gwww.bellona.no/imaker?id=17720&sub=1 34 Clay J. Moltz and Tamara C. Robinson, “Dismantling Russia’s
16 Contact Expert Group, “Working Material of the 11th MeetingNuclear Subs.”
volume Il, Cherbourg, France, 25-27 October 2000, p. 248. % Knut Gussgard and Ole Reistad, “Russian Spent Marine Fuel
17 Bellona estimates the price for transportation, storage awla Global Security Risk”, paper presented at the International
reprocessing per trainload to be at least $500,000, and has nGamtderence on Security of Material - Measures to Prevent,
several calls for an intermediate storage. Intercept and Respond to lllicit Uses of Nuclear Material and
181 Ci=3.7 x 1&®Bq (or 3.7 x 1® transformations/s). Radioactive Sources, Stockholm, Sweden, 7 - 11 May 2001.
1% From the White Book No.3, “Facts and Problems Related to®® United States General Accounting Office, “Security of Russia’s
Radioactive Disposals in Seas Adjacent to the Territory of tNeclear Material Improving; p. 32.
Russian Federation. Materials for a Report by the Government Examples, still only on the drawing-board, include e.g. nuclear
Commission on Matters Related to Radioactive Waste Disposalaating water desalination stations, the use of nuclear submarines

Sea, Moscow, 1993. for the shipment of commercial cargoes and underwater sea and gas
20 Al J. Venter, “Soviet nuclear legacy poses deadly thréatie's production, and unattended self-regulative nuclear power sources
Intelligence ReviepwOctober (1999), p. 15. for autonomous sea vehicles, all based on naval reactor

2 per Strand, Alexander I. Nikitin, Bjorn Lind, Brit Salbu andechnologies.
Gordon C. Christensen, “Dumping of Radioactive Waste and® Associated Press, “Russia Plans Floating Nuclear Power Plant”,
Radioactive Contamination in the Kara Sea”, Joint NorwegiaMtarch 14, 2001
Russian expert Group for Investigation of Radioactive*® Possible exports, pollution and proliferation concerns are
Contamination in the Northern Areas, 2nd edition, May, 1997, p. di@scribed in Kuznetsov, V.M. et al., "Floating Nuclear Power Plants
22 The Norwegian Radiation Protection Authority, “Norwegiann Russia: A Threat to the Artic, World Ocean and Non-Proliferation
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Treaty,” Nuclear and Radiation Safety Program, Socio-Ecologisahall-scale reprocessing program to reduce the backlog material at
Union, Greenpeace Russia, Center for Russian Environmental Paliasious shipyards, due to its harmful impact on submarine

40 ]PR Strategic Business Information Database “Russia readgliemantlement rates. James C. Moltz, “Russian Nuclear Submarine
sell India nuclear submarine”, March 13, 2001 Dismantlement and the Naval Fuel Cycle”, p.78.

41 Reuters, “India Defends Importing Nuclear Fuel from Russia”, “® Through this plan, funding for construction of a spent fuel
February 20, 2001, and Mark Hibbs, “China, Russia Challenge Nftdnsport vessel and spent fuel railcars, improvements in liquid
Review over Full-Scope IAEA Safeguardblliclear Fuel Vol. 2, radioactive waste storage at Severodvinsk, and construction of a
No. 8. April 17 (2000). mobile liquid radioactive waste processing facility for the Northern

42 The Convention on the Prevention of Marine Pollution Byleet have been made available. James Clay Moltz and Tamara C.
Dumping of Wastes and Other Materials, commonly known as fRebinson, “Dismantling Russia’s Nuclear Subs”, p. 14.

London Dumping Convention. 4 See http://europa.eu.int/comm/external_relations/ceecaltacis/
43 Jurisdiction is transferred according to a May 28, 19%&dex.htm

governmental decree. %0 Interview with The Norwegian Deputy Secretary of State, Espen
44 Contact Expert Group, “Working Material of the 11th Meeting'Barth Eide, Aftenposten, January, 24, 2001.

volume Il, Cherbourg, France, 25-27 October 2000, p. 247. 51 Cristina Chuen and Elena Sokova, “Russia Risks Another
“|bid., p. 247. Chernobyl”, International Herald Tribune, December 22, 2001.
4 James C. Moltz, “Russian Nuclear Submarine Dismantlement? Cristina Chuen & Michael Jasinsk, “Russia’s Blue Water Blues,”

and the Naval Fuel Cycle”, p.78. The Bulletin of the Atomic Scientistd/ol. 57, No. 1, January/

47 U.S. assistance is provided by the Cooperative Thrdabruary (2001), p.69.
Reduction program and the U.S.-Russian cooperation on Nucle&? Based on Al J. Venter, “Soviet nuclear legacy poses deadly
Material Protection, Control and Accounting See Partnership Foreat”, Jane’s Intelligence ReviewDctober 1999, p. 15, and
Nuclear Security - United States/Former Soviet Union Programugfdated and extended with more recent information.
Cooperation on Nuclear Material Protection, Control and® From R. Lee, "Recent Trends in Nuclear Smuggling” in P.
Accounting (September 1998). <www.nn.doe.gov/mpca/pulilliams, ed., inRussian Organized Crime: The New Thr&at
fr_inmm.htm>. The CTR-program has also approved funding foflaondon: Frank Cass, 1996), p.118-119, with minor additions.

LETTERS

Sunday Schools versus Science? permits fabricating data is no longer science at all. Finally, the

In his recent commentary, Karl H. Puechl opines that religioBE'n?'_ple Of mformed consent is nothlng_ more than a
education may be damaging the scientific education %qecmc application of the Golden Rule. Historically, of course,
some researchers have felt handicapped by the principle of

American children. A few points should be made about this; ¢ q Th h h b h h
eIt is noteworthy that Mr. Puechl does not even attempt orme Co‘f‘s‘?”t' » ese researchers have brought us suc
ominable “science” as the Tuskegee Experiment.

rovide evidence correlating religious education with scienti . L
D grelg *Since Mr. Puechl wants “no-holds-barred questioning

literacy. N . X .
-Historically, modern science originated in a culture whicﬂUdentS , would he favor the policy of the Tangipahoa Parish Board of
ucation’s policy of requiring teachers to urge students “to exercise

accepted unchanging and objective theological . . ; ) ) ;
philosophical truths and which therefore was inclined to Se%rglcal thinking and gather all information possible and closely examine

unchanaing and obiective truths in the phvsical world as Weqﬁch alternative toward forming an opinion” regarding “the origin of life
This is gca?cely a cJo incidence PRy and matter"? Somehow, | suspect that he would instead side with the Fifth

It seems likely that parents who are concerned about th%iirrcUit Court of Appeals, deciding that tius case, it is better for the
children’s religious education will also be interested in theﬁudentto be tolfive days a week that evolution is “an absolute truth that

academic education. Uninvolved parents surely pose t??é‘g_‘)t tl)le quleﬁtlon(;d .h Christi ligi
greatest threat to a child’s education. inally, although the commentary targets Christian religious

*Widespread religious education seems not to have hinde?gélcat'on’ its content is no less an attack on the religious

previous generations. In fact, American dominance in tﬁgucatlgtr;r?ft\]ev.vs.?nd Ml,JSI'm,S' aking the absurd claim that America!
sciences came when there was more religious education—evéﬂOu atasimiar opinion piecé maxing tne absurd claim thalt Americas

prayer in public schools. poor performancg in spienge and math is due to a suppos_edly too-large
*As a “Sunday School graduate”, | can assure Mr. Puechl t gfcentage of rac!al minorities would be gr.aced by t.h € Impr |maFur Of thg
the lessons tend to be much more about the TRMMentarysection. However, whereas bigotry against racial minorities is
Commandments and about the Golden Rule than about 2§ ond the pale, bigotry against religious believers is clearly accepted by
scientific theory. On the other hand, “thou shalt not bear fal editors oPhysics and Sociesheir disclaimer notwithstanding.

witness against thv neighbour” is exactly what must er all, Physics and Socieiynot simply a bulletin board or chatroom.
g y g y Howard Richards

d_emandeq of_sglentl_sts when they_are calle_d in as expert Department of Physics
witnesses in criminal trials or congressional hearings. Likewise, Texas A&M University—Commerce
the more general principle “thou shalt not lie”absolutely Commerce, TX 75429

necessaryfor science; a “no-holds-barred” approach that Howard_Richards@TAMU-Commerce.edu
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Science and Goodness. Radiation Research, 2001, 155, 163 - 170;Carcinogenesis, 2001,

| wish to thank Todd Duncan for his insightful and importarf2: 115 - 125); that skin contact with soluble DU salt can be.
commentary “The Perceived Conflict between Science and Me@futely fatal (Lopez, et al, Health Physics, 2000, 78, 434 - 437);
ing”. His analogy regarding the dehydrated damsel in distré¥¥; that alpha radiation seems to damage cells neighboring

was particularly helpful. Desperate people need to have tH8pS€ absorbing the radiation o
desperation, and not just the cause of their desperation, reco _ittle,2001, http://www.med.harvard.edu/publications/Focus/

nized and heard. 2001/Feb9_2001/radiobiology.html).

It occurred to me while reading Duncan’s piece that Looking at the physicgl form of a dose of DU,.the expected
scientists can do far more than just acknowledge, andftm from a macroscopic fragment of alpha-emitter, even one
sympathize with, religious views that owe their urgency to tHeerely held close to the skin, is far greater than that from the
need for meaning. Scientists can quite rightfully point out tHgMe number of U-238 atoms dispersed widely in the body (e. g.,
science allows the realization of one of the most importaftannardi & Dominici, physics/0103047; Fetter & von Hippel,

components of Judeo-Christian morality, viz., the performan@lP://www.princeton.edu/~cees/arms/vonhippe.pdf). DU has
of deeds of goodness. If providing food to the hungry and cQREN reported to cause cancer when implanted as small fr.ag—
for the sick are deeds of goodness, then science enables Sif¢RtS in the muscles of living rats (F.Hahn at http:/

deeds to a far greater extent than any person, church, or naff§pV- medscape.com/reuters/prof/2001/01/01.25
has ever done. Because of science most, if not all, of the peg&g1012450|e002.html; free registration with MedScape required).

reading this letter will probably not worry about obtaining food As for Cohen’s calculations, he claims that, according to Health

for their family’s next meal, nor are they likely to die of sicknedgNysicists (Eic),’jinhalation of 1000 mg of any dust causes dgath
prior to the age of 45 years. by choking.” This is absurd. Here is some regular physics: A

It is certainly true that science is a two-edged sword aRattle of instant coffee contains 340 g and about 180 1-teaspoon

some people (religious and otherwise) might point out thf"vings. So, there is about 1000 mg = 1 g in half a teaspoon of

science has been used in the creation of destructive, and &fjdered instant coffee. Should we trust any calcu!ation?
genocidal, tools (e.g., Zyklon B,thermonuclear bombs’at.artmg from a premise off by at least two orders of magnitude?

However, science has much to recommend it in the list of tool<-0hen says that Health Physics would expect no more than 1 surplus
that allow for the performance of deeds of goodness. We shotfgth from leukemia in all the NATO troops sent to the Balkans. However,

all be ready to recite from that very long list. correcting his calculation b_y two orders of magnitude would suggest actu-
I'd like to summarize by paraphrasing both Duncan aly 1 such surplus death in each 10_09 troops, a level above the casgalty

myself: In dealing with deeply religious people we scientistate from d|rectcombat: “Health PhyS|C|s'_ts have procedure;forcalculgtlng

need to develop far better bedside manners, and we also ha¥Rgsures’, Cohen claims, soon endorsing a UNEP assertion that “picked

point out the efficacy of science in the performance of that whitlp Pieces of DU, carried in pocket for weeks, would cause no skin bums
is perceived to be Divine Will. [or] important health problems”. He then recites NATO press conference

Jeffrey Marque figures showing that no one in service in the Balkans provably has gotten
jjmarque@beckman.com sick from DU. To ensure that the point has been thoroughly missed, Cohen

D epI eted Uranium and Leukemia adds that no excess of leukemia has been reported in Russia or the Ukra?ne
Bernard Cohen states near the end of his April arti :i\s a result of Chernobyl. But, Chern_obyl caused clouds of neutron-acti-
(Physics and Societghat no excess leukemia has been reporﬁé ted bet.a and gamma emitters and little or none of the alpha of DU. Why

t mention thyroid cancer?

2mcr)1ng _78,1090707u r?rl'umﬂ:mt“ W$Irkersk[as th1979]' But alreV|et\1/v byWe have, then, a few dozen wounded veterans and 78,000 mill workers
reherin states that miit WOrkers Snow €xcess lympnopa, o excess leukemia. My question is, is this enough justification for

(Cancer 39(4)).Also,.a study of seve_ral thousand US m& hen to add the P&S voice to the “We Don't Worry About DU” NATO
workers by Dupree-Ellis, et al, found various excess cancers rUs?

well as chronic nephritis, an expected DU symptom (Am.J. John Michael Williams

Epidemiology, 2000, 152, 91-95). It seems possible the study cited jwil@AstraGate.net

by Cohen merely reflected good plant management and t : :

low worker exposure. Uranium miners have reported increai??_pl_eted Ura“'w_n and Leukemia —a

rates of cancer since the 19th century. Modern nonsmokiigjoinder to Williams

miners likewise (Gilliland, et al, Health Physics, 2000, 79, 365 -The very title of my article in the April P&S was Leukemia

372;J. Occupational & Environmental Medicine, 2000, 42, 278&em military use of DU. It dealt with leukemia only because:

283). Miner lung cancer has been attributed to radon, d1) Reports of supposed excess leukemias was the driving

component of natural uranium (See http://ccnr.orgdsue

bcma.html#lung; also, Field, et al, Am. J. Epidemiology, 2000,(2) Leukemia was the subject of all the media publicity, and of

151,1091 - 1102). Various regulatory limits are at http:tfie various international and national investigations

www.antenna.nl/wise/uranium/utox.html. (3) Other types of cancer than leukemia are not expected to
The logical conclusion would seem to be that depletei@velop so soon after exposure in the Balkan wars; they

uranium (DU) dust is less effective in causing leukemia thaevelop only after about 10 years.

other cancers. Thus, in my opinion, Cohen’s analysis shouldf one is concerned about other cancers, the universally

have passed off leukemia at once and focussed on, say, laocepted scientific approach is to estimate the dose to various

cancer. In the lab, we find that DU and tungsten both a@redy organs, and use the risk vs dose data for those organs.

carcinogenic in cultured human osteoblast tissue (Miller, et @ahat is the procedure accepted and used by the National
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Academy of Sciences BEIR Committees, by the United Nationd must confess that | have no experience with deriving dose
Scientific Committee on Effects of Atomic Radiation (UNSCEAREstimates from implanted fragments of DU (although that was
the International Commission on Radiological Protection (ICRR)eated by the UNEP and other investigations | cited), but that
the U.S. National Council on Radiation Protection (NCRP), ai a trivial part of the problem. Anyone close enough to an
similar groups in every technologically advanced country. Adkploding shell to be hit by fragments would have a much greater
of these groups are composed of very distinguished scientigtk of being killed by other aspects of the explosion. Surely the
This procedure is illustrated for radiation exposure of bopeoblems much more worthy of consideration are (1)inhalation
marrow to induce leukemia in my Aprthysics and Society of finely dispersed dust which can travel many miles and after
paper, and it is straightforward to extend it to exposure to otlsettling down can be resuspended by the wind, and (2)
organs to induce other types of cancer. The principal differeringestion with food or water contaminated with DU thus
is in the risk vs dose information; gathering such data is a majansported. These are the problems | am experienced in treating
endeavor of the BEIR and UNSCEAR Committees. Theynd they predict trivial effects from DU used in the Balkan wars.
evaluate thousands of research reports, including those citefls for Williams remarks about powdered coffee, my
by Williams, to reach their conclusions. The rat study referrethtement about”1000 mg” is derived from medical experience,
to by Williams will be considered if and when it is published inr@ot from Health Physics.( The “100 mg” is from the United
scientific journal (as of now it is a newspaper story), but it wiNations Environmental Program report as was the “20 mg” that
be just one of numerous papers and given less weight thased in the calculation.) Of.course the dust must be fine enough
studies on humans. and well enough suspended in air to be inhaled, get past the
Given sufficient space here, | would be happy to providdfidration in the nose and pharynx (from which deposited dust is
calculation for lung cancer as Williams suggests. This wouldpidly cleared) and enter the bronchial region.
have to include models for dispersal developed by ICRP. My Bernard L. Cohen

quick calculation indicates that the risk would be trivial. University of Pittsburgh
blc@unixsl.cis.pitt.edu

FORUM AFFAIRS

Introduction of FPS 2001 Awardees:

The Joseph Burton Forum Award, the Szilard Lectureship Award, and the FPS
Fellowships.

| am Aviva Brecher, outgoing Chair of the FPS, the FPS ufot their own excellence in arms control physics”. Their recent
that for 30 years has brought to the fore at annual meetings, @k was also prominently featured in the Dec 2000 Physics and
in our Physics and Society newsletter, the major socieSaciety issue, where they co-authored a well referenced and
impacts of Physics and phyicists. Chairing the annual Forumiltusstrated article entitled “The Continuing Debate on National
Physics and Society Prize session is both a privilege and Ntissile Defense”
reward of the outgoing FPS Chair. After we welcome, introduceThey will each speak about 15 min as listed in the program,
and hear from our awardees, | will be giving the Chair’'s addressd each will have a 5 min Q&A, reserving general floor
a very short goodbye. Before | recognize the awardees, | wdistussion to the end. (see full bios on the APS awards website)
to acknowledge extraordinary service from the FPS Fellowshifd. Prof George Lewis, Assoc Dir of the MIT Securities Studies
Comm. Chair, Laurie Fathe and from Anthony Nero, the FIPSogram (read bio and talk title “The Patriot Experience in the
member of the APS awards comm., as well as the Burton &df War”) ...
Szilard selection comm. Members, all of whom are former FP2. Dr. David Wright will speak on “ The North Korean Missile
leaders, such as David Hafemeister, Philip Goldstone and Bey@ogram” and
Karplus Hartline. Our warm thanks to you all! 3.Dr. Lisbeth Gronlund whose paper is entitled “ What would
First | call on this year's APS Fellow nominated by FP&n adequate NMD test program look like?”
Professor Priscilla Stanton Auchincloss. She is currently Deaithe latter two speakers are senior staff scientists at the Union
at the University of Rochester and Director of its program fof Concerned Scientists in Cambridge, MA and also research
Women in Science and Engineering (WISE), and a former Fortetiows at the MIT/SSP.
officer. Her Fellowship certificate citation reads: 4. The Leo Szilard lectureship award this year recognizes Prof.
“In recognition of her exemplary record of service to the ARShn Harte of UC Berkeley, where he is distinguished professor
and for her ongoing effective work to improve the climate fof Energy and Resources. His citation is “for his diverse and
women physicists and to ensure gender equity”. incisive efforts utilizing physical reasoning and analytical tools
Congratulations, Priscilla! for understanding environmental processes and for his
Next | want to introduce the 3 Burton Forum Awardees, Geofgaaching and writing to encourage this approach among
Lewis, David Wright and Lisbeth Gronlund, who are sharing tesudents and colleagues”. His talk is entitled “A look at life
2001 prize for their “creative and sustained leadershipfiom both sides: Newtonian and Darwinian perspectives on
building an international arms control physics community agtbbal change”.
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Forum on Physics and Society (FPS) Outgoing Chair’s
Report (2000-2001)

Aviva Brecher

This has been a very active and eventful year for me and ¢gmail listing the TOC, and structured the web posted issues so
FPS, a year of change and growth. By way of intro, my recehat either the full issue or only selected entries are easily
term as Chair elect and Chair was like coming home,: | figgtintable in Adobe. However, we count the number of “hits’ and
joined the FPS ExCom (and moved up to Program Chair) afteticed that relatively few readers take the time to access (and
my 1983-84 year as an APS Congressional Science Fellow, whsssumably print and read) the web issues. Of course, we don’t
| wanted to bring the skills and insights gained on the Hill tmow how many do read the hard copy P&S issues, or just pile
serve the FPS activist ideal and agenda... After a hiatus ofth&m in the corner or carry them around, but we are worried
years, during which | served on various other professioredlout the small readership. We try to get interesting themes and
societies committees (like AAAS COSEPP for 6 years, on POBAntributions, so tell us what and why you read or don't read...
for a productive term that resulted in an energy paper afig a real breakthrough, | tried to convince Martin Blume, the
statements on EMF and helium) and on some FellowstGpief Editor of APS publications on the web, to include all Units
selection comm’s, | decided to return. Not surprisingly, | fountewsletters, including P&S, among the posted and linked
the same old timers, a hardened bunch of idealists and activsisiety’s publications, a further step towards mainstreaming
still running the FPS because they care! and integration of Forum activities...

My chair-line term was compressed from a 3 years graduaB. Membership and Budget:The Forum currently has about
crescendo to 2 years and became “a trial by fire” when PriscdB00 members, about 11% of the 41,570 APS membership, which
Auchincloss stepped down in mid-term as Chair elect and | hiac lower share than in ‘97. However, FPS is the second largest
to take over the Program Chair last year and the Chair this y&arum of 5 after FIAP (5800 or 12.7%). We have lost members in
ably assisted by a dedicated group of idealists who serve onahsolute number (from 4750 in 97 to 4500 in 01) and we must
FPS ExCom (which stands for Executive Committee, not excogrew, since our funding share is proportional. To increase mem-
municated physicists!). The ExCom works cooperatively amership. for the past 2 years | have strategically placed “Join the
builds consensus: we communicate and consult via frequERIS” leaflets near our sessions and in the registration area, but
e—mails on policy issues and session topics, speakers, etc caate little progress. To attract more student members, the FPS
often, openly, contentiously and productively...(but don’t gétas sponsored this year 2 “Students Lunch with Experts” tables

caught in the crossfire, though ExCom is a democracy!) at both the March and the April meeting, to afford interested
Here’s a brief report on some of FPS key accomplishmestsidents personal contact with speakers featured in FPS
since last April: sessions. While we were in the red last year, under Mike Sobel’s

1. FPS website now hosted by the APS serveWWe adopted able budget management, we are now in the black and have
the home page “look and feel” of the APS and transferred aame margin to fund new initiatives like the student lunches
website to the APS host computer, with hard work by Maand perhaps renew the Forum Technical Studies. However, the
Sher, our webmaster and Joan Fincham , APS webmaster.mdlrgin is slim and precarious and the only viable long- term
files, including P&S archives were transferred from Marc Shesslution is to increase membership, while controlling expenses.
Williams and Mary University host. This gives gseater 4. E-mail Messages to promote FPS Web accesSf our
visibility , asimpler URL (aps.org/fps) and by mainstreamingnembers, 94% are known to be reachable by e-mail; therefore, |
we are taking advantage of APS services, more easily hot-linked/e used APS e-mail member services more frequently and to
and integrated with other APS websites. The transformatigood effect this year, in order to announce meeting highlights,
alsoimproved FPS transparency:all our officers, their bios, to call for volunteers to serve as officers, to remind members to
even some photos, their roles and responsibilities are now postet® on time, publicize elections results, etc.
on the web, along with the Forum history, recruitment posters, &. Topical, Timely and Interesting FPS invited sessions:
guestionnaire for members; our By laws, meeting progranifiese remain the key to attracting more members, as well as
speakers presentations and P&S issues are all very attractiaebpusing their interest and participation. The core of our
and clearly organized, presented and accessible. mission is to communicate, educate the community and explore

2.FPS budget status and Web publication of the Physics andpolicy and funding issues, as well as timely physics and society
Society (P&S) newsletter:Because the FPS was in the red lagisues ranging from arms control (like this session’s NMD and
April, we could no longer afford to print and mail 4 issues afational security sessions we sponsored) to environment and
P&S to about 4700 members and libraries. Therefore we deciéagrgy policy (like Transportation, Energy, Environment, last
and implemented 2 web-only P&S issues (spring and faljjear and the Climate Change session this year). In the past 2
preserving mailed paper copies for the January Ballot issueyears we have diversified the range of traditional Forum topics
APS ByLaws requires) and for July. In addition, we introduced include also: effective communication with the Congress
more topical variety, publishing 2 Science Fiction in Oct 00 aifdo-sponsored with FEd and to be repeated), science and
one this April, (as well as a resource bibliography of teachersamfti-science or voodoo science, physics and the law, a session
science concepts via SciFi). We publicize each issue with@nhot local Physics topics, like this year’s Seattle in Physics
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and Physics in Seattle; and a series on Successful Physigistsnbers’ interests, yielded more names of interested
Writers (I organized 2 so far) to encourage physicists to writelunteers. This pool of past and future candidates that will
and communicate both the beauty and excitement of sciencenagke the task of Nom Com and easier and provide us with a core
well as remold the public mad scientist image... of people interested in making the FPS more representative and
6. FPS Leadership: The FPS needs broader-baseserving broader based membership interests.
membership involvement and | invite you to get involved. EachPlease get involved! Volunteer to serve, or to organize and
year we scout for willing members to serve on a Nominatimgair a topical session. Write to the FPS officers whose e-mail
Committee, which must come up on a very tight timetable withsaposted on the web and let us know what we are doing well,
slate of interested candidates for FPS Executive Committeenot so well, or should be doing more of in the future. Please
Chair-line positions. We also must appoint a Fellowshjpin the Forum and let others know about it at your university,
Committee (headed by the Vice-Chair), a Program Comm. (chailell or company. We need a more representative set of officers,
by the Chair Elect) and an Awards Committee, and the P&®m government, academia, industries and the Congress. For
Editorial Board members who rotate off. Finding candidates wdee first time two currently serving APS Congressional
usually a small circle of social activists and friends, perhapSeience fellows were elected and will serve on the ExCom,
“buddy” system or “old boys network”, but in effect there wergromising to bring a breath of fresh air to our program
and are few willing, dedicated enough or with the time to sergerings and activities. The old guard is changing, retiring,
on FPS committees. or just served long and hard enough- we thank them and invite
This year | am proud of the fact that- as an exercisetime younger generation to take over the helm. Dear FPS
democracy- | issued an e-mail calling for volunteers interestealleagues, thank you for the opportunity to serve with you
in serving on FPS Bylaws Committees and got a gratifyirmgnd learn from you, it is time to let the incoming Chair, Philip
response. In addition, from respondents to the FMB® Hammer take over the helm (it's a hot seat, Bo!)
guestionnaire on the web, designed to gauge the range of

Comments from the New Chair

Bo Hammer

The Forum on Physics and Society has begun to redefare opportunity to reach out to early-career physicists by
itself due to an interesting interplay among the Foruméldressing the connections between many of their professional
long-active leadership, its new generation of leaders, @sncerns, the evolving role of physics in society, and the
traditional issues, and the myriad forces at play in the phys&rall health of our field.
community. Two of these forces are worth noting: bachelorsTo understand how FPS can reach out effectively to younger
degree production in the US is below pre-Sputnik levels aA®S members, we should start by recognizing that the basic
there is a new APS Forum on the books — The Forum swcial unit of the physics community is the physics department,
Graduate Student Affairs (FGSA). | have been reflecting amd that in many ways the future of physics depends on actions
these issues, particularly as they relate to the long-term heédtken at the departmental level. Furthermore, | suggest that we
of physics, as well as to the future of FPS and our ability aolhere to and promote the fundamental notion that society
continue impacting public policy debates. benefits from physics and physicists. Therefore, | propose that

The mission of FPS is to explore the intersection of physidse Forum on Physics and Society expand its thinking about
and major physics-based societal issues, and to take acpibpsics and society to include the following two inter-connected
where appropriate through symposia, this newsletter, studigstspectives:
and by educating and encouraging our membership about theRhysics and Society - The External Perspective, or how
role in society. Traditionally, FPS has focussed on arms confpblysics departments prepare physicists to have an impact in
and energy because of the ongoing importance of these issmsety. The education and professionalization of future
and because these are areas where our membership haphgsicists —regardless of degree level are important to
aggregate expertise and interest. These issues remsaoniety in both quantitative terms (society needs more
important and timely, particularly as the Bush administratigphysicists) and qualitative terms (society would benefit from
begins its initiative for a layered national missile defense coupledprovements in the education and professionalization).
to strategic arms reductions, and as the administratiGarrently, physics education largely ignores the intersection
develops its energy policy. These issues are steeped in phyls&tsveen physics and policy. Physicists generally are not
and FPS is well-positioned to have an impact on the scientéixposed to techniques for applying their quantitative and
aspects of the policy debate. Yet, as the APS membership ggeblem-solving skills to policy issues such as risk, national
and as younger physicists seek new outlets for their concedefense, energy, and transportation. Plus, our educational
FPS must explore whether its traditional agenda resonates witlture typically does not expose students to important
younger physicists. Are there other physics-and-societgncerns such as professional ethics and integrity, social
issues which the FPS should be pursuing so that the Fomeaponsibility, and the role played by taxpayers in our
remains both populated and relevant? Recognizing that FGlBAdamental professional well-being.
will be, to a large extent, a pass-through organization, FPS hal§ we agree that these issues are critical, then FPS should
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encourage appropriate programmatic reforms at tkgtend discussions related to the relevance of physics to a
departmental level. But that's not all. FPS should embrace thdedogue on the education and treatment of grad students. As
ideas and encourage graduate students and early-caedmrve, | suggest that the Forum actively engage these
physicists to take leadership roles in defining the Foruntencerns and do so in a grad student-centered way. We should
agenda so that physics education becomes more studgivte grad students and early-career physicists the authority to
centered and society-focussed. These are the sortgakk the lead on defining the issues and setting the agenda, and
pan-issue, nuts-and-bolts kinds of physics-and-society ideasshould cultivate them as our future leaders. In many ways,
that younger physicists might embrace as they prepare to etiter health of physics is as much in the hands of the next
the profession and before they have defined which specifieneration of physicists as it is in those of department chairs.
issues light their fire. APS, physics departments, and FPS should candidly address

Physics and Society - The Internal Perspective, or a lookifair connections to undergraduate physics majors, to graduate
our professional society and physics departments, and thstirdents, and to early-career physicists, as well as to those who
relationship to students. The basic state of, and departmertabloy physicists or require the benefits of physicists’
culture surrounding, graduate student education is obviouslgxertise. If the Forum does so, then our ability to impact
concern to grad students and others. Hence the emergenageostitively major societal issues will improve, as will the health
FGSA. And FGSA is not simply a result of grad studewf physics overall.
self-interest. Our whole enterprise will suffer if future The above perspectives provide an approach that FPS should
generations are disgruntled. Indeed, declining degreensider taking. Externally, we should contribute to
production indicates that students are voting with their feet.iftprovements in the way physicists are trained, so that they
would seem that physics ain't where it's at anymore. Whyan enter the professional world poised to succeed, regardless
Where’s the disconnect? The physics profession has some wdrgareer choice; and so that physicists are well-prepared to
serious problems as indicated by our precipitous loss of markave a positive impact on whatever societal issues they may
share on campus and our continuing inability to attract undehoose to tackle. Internally, FPS and the physics community
represented groups in a significant way. Perhaps these deshmuld confront our declining market share and make changes
graphics reflect a perspective that physics is no longtbat revitalize the profession and bring students back into the
relevant for meeting the career goals of students; or thi@ld. Physics departments are the key to reform, but the Forum
physics is not doing enough to address the workforce agah play a complementary role by involving graduate students
technical needs of industry; or that physics is no longer a plaperd early-career physicists in setting the FPS agenda,
on the global policy front. organizing symposia, and by cultivating them as leaders.

In understanding and addressing these suppositions and the Bo Hammer
overall health of our field, we may want to examine them and Vice President, The Franklin Center, The Franklin Institute Science
take actiorfrom the grad students’ perspectivieoing so would Ph”adellr\,/lhu;?uPrX

bhammer@fi.edu

REVIEWS

The Unanswered Question myths. In all fairness, Jungk was deceived; eventually, he came to
recognize and confess that. In a December 1988 Berlin lecture, after

by Thomas Powers, a review of Michael FragitpenhagerL.A.  reading more accounts, Jungk did confess his great mistake. Not
Times, May 25, 2000. long after that, he wrote to me that “it is true that Weizsacksled
and used(Jungk's emphasis) me to propagate his version of the

Thomas Powers’ review of Michael Fray@spenhagers afine  German A-bomb history. But you [ithe Griffin Houghton Mifflin,
overview of what he and Frayn fanticize to have been thege] make it sound as if that lie came from me, whereas | was made
mysterious circumstances of the famous meeting, in September 1@# believe in it by somebody | have since learned to see as an
between Niels Bohr and Werner Heisenberg. But there is @scrupulous opportunist.”
mystery regarding the purpose and course of that meeting. Thehere was no moral dimension to the conversation, as Jungk had
mystery is why Powers and other authors persist in blindiggitten. Immediately after the meeting, Bohr told his son Aage. In
themselves as to the actual purpose and course of that meeting 88¢, Aage wrote that Jungk’s account had “no basis in the actual
insisting it is “The Unanswered Question”. Contemporaigyents” Niels Bohr North Holland Publishing Company, 1967).
documents and statements of persons closest to Bohr hgyewhat did transpire? Robert Oppenheimer was the first person
answered the question, long ago. They make it clear that fiels and Aage Bohr saw at Los Alamos after their escape from
Copenhagen visit was an intelligence mission approved ast¢upied Denmark. In a series of lectures, given in 1963 and 1964,
arranged as a “cultural visit” at the highest levels of the Reich. Oppenheimer said, “Heisenberg and Weizsacker came over from

Powers and the others who have constructed, literally, a Babgrmany... Bohr had the impression that they came less to tell what
Heisenberg “industry” give lip service to the intelligence facet, bifey knew than to see if Bohr knew what they did not. | believe it
avoid recognizing it. They owe their livelihood to Robert Jungkigas a standoff"New York Review of Bogk3ecember 17, 1964).
1956Brighter than a Thousand Sunsie spoke for Heisenberg's  Clearly the “visit” was an intelligence mission, nothing more or
close friend Carl von Weizsacker, the progenitor of the Copenhaggsy. But, why at that time? Credit Dr. Paul K. Schmidt, the clever
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and ambitious head of the German Foreign Office’s Press Branchizvery author who writes about the Manhattan Project and the decision
He was a favorite of the Foreign Minister, Ernst von Weizsackés,use nuclear weapons against Japan views the events through his own
father of Carl von Weizsacker. The Foreign Minister was impresgaism, colored by his own experiences and beliefs. Fairness requires me to
with the speed Schmidt exhibited in obtaining Americastate up-front that my father was assigned to command a Seabee unit in
newspapers via the Lisbon photographer contracted to microfidperation Olympic (the planned U.S. attack on the Japanese homeland),
the papers for the American Embassy. In similar manner did #rel because Japan surrendered when it did, he didn’t have to go. That,
Press Branch reach Schmidt from other countries. alone, would be enough to make me approve of the bombing of Hiroshima
On September 4, 1941, Carl von Weizsacker received, from tirel Nagasaki, but a great deal more reading in the past five years has
enterprising Schmidt, a published report from a Stockholrsinforced that judgement.
newspaper to the effect that: “in the United States scientificThe U.S. government has finally declassified the decrypted
experiments are being made on a new bomb... The material usethjsanese communications from the months leading up to August 1945,
the bomb is Uranium, and if the energy contained in this elemantl those messages show unambiguously that the Japanese military had
were released, explosions of heretofore-undreamed power coul@msty intention of prolonging the war and retained the capability to do so,
achieved. Thus a five-kilogram bomb could create a crater 1 kiloraeenormous cost to the Japanese people. Herbert Bix's masterly study of
ter deep and 40 kilometers in radius...” the emperor in his bod#irohito shows conclusively that Hirohito was a
That was an astonishingly accurate statement for that periodhaids-on commander-in-chief and a leader of the war faction well beyond
reflected more of the British than the American thinking—and w#se date when revisionist historians concluded, without access to internal
more accurate than Heisenberg's thoughts, at the time. Carl Japanese documents, that he had urged peace but was frustrated by the
Weizsacker immediately forwarded the Schmidt report to the Abwetmilitarists.
the intelligence arm of the German High Command. The next day, hily prejudices having been noted, | can proceed to Mary Palevsky's
sent the report to Education Reichsminister Bernhard Rust, whemoir of her quest for answers and opinions about her parents’ work at
was funding the physicist’s research. Already, von Weizsacker hag Alamos. Physicists remember her father, Harry Palevsky, as a top
been writing, for Rust, a report on nuclear research in the Uni@gerimentalist at Brookhaven National Laboratory and an early leader in
States. A fortnight later, Heisenberg had his now-famous chat wite Pugwash movement; her mother, Elaine Sammel Palevsky, had a
Bohr, who refused to meet with Carl von Weizsacker, waitirtgachelor’s degree in physics from the University of Chicago. The two met
outside. and began dating at the University of Chicago’s Metallurgy Lab and
In October, Carl von Weizsacker’s father was still asking Schmidliarried in Santa Fe, New Mexico just nine days after the Trinity nuclear
for reports on the American uranium program. Ironically, the preest. We are accustomed to books by and about the men who were the top
gram did not receive a full go-ahead from President Roosevelt ustihelon at Los Alamos; the Palevskys were in the great middle group,
December 6, 1941—the day before Pearl Harbor. working on electronics (he) and optics (she), and for that perspective alone
Six months after the Copenhagen meeting, a young associatéeif daughter’s book is worth purchasing.
Bohr’s, Christian Moeller, visited Lise Meitner in Sweden. She wrote The new Palevsky family made useful contributions to the bomb, but
to the Nobel Laureate Max von Laue: neither was a great supporter of its use in combat after the German
| had Dr. M with me one evening and that was very nice asdrrender. Both Palevskys supported the Franck Report and its suggested
pleasing. He told me much about Niels and the institute, and mgstion of ademonstration of the bomb on an uninhabited site, an idea ruled
was comforting and satisfactory. Half amusing and half depressimg by the government, with Robert Oppenheimer in concurrence, for a
was his report about a visit of Werner and Carl Friederich.... myriad of good reasons with which many still disagree—foremost among
became very melancholy on hearing this; at one time | had hi#ldm Edward Teller.
them to be decent human beings. They have gone astray [Meitn&lary Palevsky’s greatest inheritance from her parents was her quest to
papers; Churchill College]. bridge the generations from the scientists at Los Alamos to their children,
Had the two spoken of atomic bombs, no physicist would har®st now far older than their parents were in the crucible that was Los
been surprised. Had they discussed control of the bomb, MeitAlimos during World War Il. Rather than simply report on her own
would have been pleased. “They have gone astray” becafegfings about the bomb, the peace movement, and the intervening fifty
Heisenberg asked his old friend and teacher to betray the Alljears, Ms. Palevsky sought out the surviving leaders of the Manhattan
who would free his beloved Denmark from the yoke of Heisenber@goject to interview them and record their own views, pro, con, and
masters. Could there have been a more treacherous betragmlBiguous. Her decision to do so has done physics, physicists and
Whether or not Heisenberg talked about atom bombs, whethehistory a great service, for we hear, almost unfiltered, the voices of the men
not he raised moral issues, the betrayal of a thus-far enduring friemblese research shaped the strategic environment of our own day.
ship was paramount. The perceived treachery, more than any oth@hanks to Mary Palevsky's work we have Edward Teller in his own
factors, real or imagined, was cause enough for the friendshipmards discussing a “demonstration” of the atomic bomb over Tokyo
“have gone astray”. Harbor, a blast at 6:00 AM and six miles altitude that would kill nobody and
_ Arnold Kramish would merely blind those who were looking straight at it. Palevsky also
2065 Wethersfield Court, Reston, Virginia 201915050nt5 Harold Agnew's blunt dismissal of the idea because six miles was
Tel: (703) 620-2982; Fax: (620-5288) , o
kramish@post.harvard.edu at the service ceiling of the B-29, and there would have been no way for the
aircraft and crew to escape if the burst were high enough not to affect the
Atomic Fragments: A Daughter’s QUGS’[iOI’]S ground. Since Teller recommended that the demonstration come without
warning, one may also wonder how many influential Japanese would
By Mary Palevsky University of California Press, Berkeley & Legtually have seen it at six in the morning, his favored time because few
Angeles, 2000; unpriced; 289 pages people would be about.
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More important for history are Bethe's remarks. Hiroshima and Nagassikgpect that many of the readers of P&S are already familiar with the
Bethe believes, were the right decision in July and August of 194%hanomena, because of the concern shown by joining the Forum. They,
demonstration without casualties would have been ineffective becausike'myself, are really seeking the explanations.
think you had to see the center of Hiroshima leveled—completelMost scientists who have been in the public arena, and had
destroyed. ...The victims of Hiroshima died so that other people caxtgeriences similiar to mine when | shared a platform with a woman who
live,” a sentiment with which this reviewer is in full agreement. And lasthyad been abducted by extra-terrestrials and taken for a UFO joyride, will
most importantly, that Hiroshima and Nagasaki can never be repeatediriialanost of this book sadly familiar. The anecdotes — and that's all there
future war because nuclear use will escalate out of control, “the destruetierhere — are well written and presented with overwhelming detail. Ratio-
of both countries.” nalists will accept all that is said here; anti-rationalists will dismiss it. Neither

| have walked the dry lakes and the tunnels of the Nevada Test\iteinderstand the lengthy set of irrational phenomena. The latter have no
periodically since my eighteenth year, seen close hand the buildingshaed, even a repugnance, for “understanding” of the type advocated by
other objects exposed to nuclear blasts, and have been exposed all rthydifermer. Rationalist readers will be convinced, if they aren't already;
to pictures of nuclear tests and the devastation of Hiroshima and Nagasatiki:ationalist readers will maintain their convictions.
| think you have to see the destruction first hand. Chapter 1 is one long complaint (justified, | think) about the

Palevsky also presents close looks at the goodness and talent of Rinlgrness of the treatment of atheists by government and society. Kaminer
Morrison and Robert R. Wilson, the self-righteousness of Pugwash fouislso into personal responsibility that she refuses to consider any reasons
Joseph Rotblat, and the brilliant analysis of scientist-diplomat HerbehEnce understanding), environmental or genetic, for the failure of
York. Itis good to have these informal, oral commentaries, even editeddsponsibility. In chapter 2, the rise of the “Christian right”, against liberal
publication, for they illuminate the work and views of Palevsky's subje@#ristianity and secular humanism is described. She points out that the
who helped shape the world of 2001. None of these men is young; 8abhing of creationisnin the public schoolés wrong, not because it is
Wilson died shortly after Palevsky spoke with him. Palevsky should mbkel science but because it is sectarian religion (p.76). Chapter 3 discusses
her recordings available to an oral history project such as those of thetAdRopposition between “Christian Right” exclusivity and the inclusivity of

Mary Palevsky poses elegantly her own question, one undoubté&disw Age sects while Chapter 4 is devoted to the worship of charismatics,
shared by many of those who form the nucleus of today’s anti-sciencesanttithe alliances between “pop-culture” and religion and between
anti-technology movements: “Why was it, | wondered, that | had tfésninism and “New Age”. She is very explicit about the role of gurus and
almost blind reaction against scientists working in defense? | thougliteif misuse of science in, e.g., the “war on drugs.”

York and his scientific colleagues who, in addition to doing their researcihe author does raise an important point, in passing, not previously
have dedicated their lives to using their technical expertise for what thigyious to me: the cross-over from “New Age” thought to membership in
deeply believe is the good of the nation.” the militias, the relation between all-loving cults and weapons based, all-

Palevsky’'sFragmentsis a useful and important contribution taeencompassing suspicion and hatred (p.128). She also makes some very
understanding the origin and the central problems of the nuclear aggot points about the difference between legal and scientific goals (p.187)
recommend it despite some serious flaws: digressions into persandigives a very nice definition of “rationalism” (p.190).
experiences of little relevance, an annoying tendency to fragment hétaminer condemns the irrationalist for argument by exclamation and
narrative with interspersed short pieces, and most infuriating, a failuneetietition, but then engages in it herself: “...you cannot love someone
answer her own poignant question. you've never met....you cannot love some one with whom you have no

Peter D. Zimmerman gctual relationship...” (p.132) She never defines “junk science”, though she
Past Chair of FPS, ha5 5 whole chapter (5) with that title. As she eventually admits (p.187).
Former State Dept Arms Control Science Advisor . . . . . :
peterz@erols.com JUNK science seems to be that which resullts in displeasing her biases (which
| share!l). Scientists will accept her demand for reasoned dismissal of

. . . . irrationalism; it is doubtful that non-scientists will. Chapter 7, “Cyberspacy”,
Sleeping with Extra-Terrestrials: The RiSe posits that hypertext destroys logic and that cyberspace replaces God.

of Irrationalism and Perils of Piety There is a great deal of repetition between chapters. | assume they were
) originally written independently for different journals and it shows. Still,
By Wendy KaminePantheon, New York, 278 pages, $24. each chapteris separately fairly worthy in both content and writing. Giving

| offered to review this book, because its title gave me tHBOn the search for understanding junk science and its prevalence, there
impression it would descritend explairthe hold of pseudoscience orisa !c_)t of good stuff he.re. One example i§ the defense of free speech versus
the American public. This hold seems irrational since that public has iRgjtical correctness” in “The Therapeutic Assault on Reason and Rights”
more formal education in science than any other public, past or presdith@pter 6). Another example is the tension between freedom and safety,
also hoped for clues to the cure of this malevolent epidemic of irationafi§Sed upon the writings of John Dewey and H.L. Mencken, in “The
Oris it an epidemic? | sought information as to whether it really has beBgnuous Life” (Chapter 8, the last chapter ).
growing, as would be expected of an epidemic, and as many of m‘yms_book is less a study of |frat|onal|sm than_ an extendgd
colleagues believe. | found a quite complete description of the current ¥{glication of (the author's own) atheism and a harsh critique of religion
of irrationalism in public and private life, in church, state, the heafiid cult. She writes a great deal about the virtues of rationalism , but
professions, and the web. But | found no remedies, little comparison WRRSN't display its power to, for example, deal protectively with our
past or other present societies, and no “whys.” environment, internal and external. She doesn’t analyze rationality, what it

Perhaps this concentration on the “what” — the phenomena — wHmes, or what it requires. I'll keep looking for a study of “pseudoscience”.

ignoring the “why” is a necessary first step. This is much in the spirit of F/jrl\\;rs]ic’\élbseaprzﬁr:g:t
Galileo’s admonition to concentrate on getting the "what” right before Wayne State University, Detroit, MI 48202

attempting the “why,” which was the beginning of modern science. But | ams@physics.wayne.edu
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