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I know that's a secret, for it's whispered everywhere.
— William Congreve (English playwright, late 18th Century)
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PREFACE

It was with mixed emotions that we became involved in the Progressive case — a legal conflict
between government secrecy and the First Amendment. We found ourselves caught between those
who felt that to preserve national security our constitutional institutions would have to yield, and
those who thought that the constitutional protections were more important than what they saw as
remote risks to national security. We felt squeezed between our public duty, as we saw it, and the
views of the agency that funds our employer. Caught in a controversy among scientific colleagues,
we found ourselves submitting testimony to courts, giving technical advice (solicited) to defendants,
offering advice (unsolicited) to legislators, communicating with reporters, and generally contributing
to the cacophony raised by various people and groups in their diverse efforts to make nuclear war
less likely.

The opinions we express in this book are our own — not those of the U.S. Department of Energy
nor those of our employer, Argonne National Laboratory, which is under contract to DOE.
Nevertheless we acknowledge with admiration and gratitude the forbearance of those two
organizations. In the best democratic tradition, they have let us have our say — with some
indications of disappointment, perhaps, but with no hint of pressure to cease and desist. Indeed, the
classification branches of Argonne (which is not a weapons laboratory) and DOE have been actively
helpful in granting the security clearances needed by two of us in assisting the defendants, and in
making special arrangements for the local security and storage of pertinent classified documents.
In being frankly critical of some of the things DOE has done, we are doing our best to enhance
national security. We are all on the same side.

The book does not dwell on our personal reactions, but rather attempts to assemble in one place
material that will help foster an understanding of the events surrounding the Progressive case. We
hope it provides insights into the broader underlying technical, social, and legal issues for which the
episode is but a paradigm.

The work was not sponsored by the government, and the book contains no information from
classified sources.



We use four notations for references. Documents from the Progressive case are indicated by
numbers in brackets (thus, [1]); they are listed at the end of the book. Names of legal cases are
italicized (Progressive, or New York Times); no full reference is given because that would be outside
the scope of this book. One-of-a-kind references to articles and books are expressed in full when
mentioned; repeated references are cited by initials and date of publication in brackets (thus, [F&W-
74]). These references are tabulated at the back. Notes containing extended remarks or references
are listed separately according to Chapter; thus [Note IV-3] is the third note for Chapter IV. Notes
for all chapters follow the appendices.

Throughout we have made reference to the “government.” We use this term in a generic sense to
refer to the executive branch of U.S. federal government as a political entity. Its use is not
necessarily confined to any particular presidential administration, nor do we mean to single out or
exclude any particular department, branch, or agency.

A glossary of technical terms and a list of acronyms and abbreviations are near the end of the book.
Also, some documents that are frequently referred to but are not readily available, including the
contested article about the H-bomb, are reproduced in appendices.

[Because this book was published in 1981, some verbs that use present and future tenses have been
or might need to be changed.]
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CHAPTER 1I: THE NUCLEAR AGE — POINT OF NO
RETURN

In nuclear warfare, mistakes are irretrievable. — H.C. Eccles, Rear Admiral, U.S. Navy

When the atomic bomb was dropped on Hiroshima in 1945, the most revolutionary weapon ever to
be introduced into warfare destroyed not only a city and much of its population, but also all classical
concepts of warfare. It was no longer possible to defend industrial centers, territories, or populations.
The concept of defense became an anachronism, to be replaced by deterrence — the threat of
retaliation. In an attempt to prevent other nations from getting the atomic bombs against which there
is no defense, the government created a superstructure of secrecy around nuclear technology.

Because information and programs protected by secrecy are effectively removed from public view
and discussion, secrecy and the democratic process are fundamentally inconsistent. Any benefits of
secrecy claimed for a given program must be carefully balanced against the costs. As secrecy
becomes more pervasive, it increasingly threatens social, political, economic, and democratic
institutions in fundamental, if subtle, ways.

During and after World War 11 the extraordinary power of science and engineering in military
affairs was manifested in the form of radar, aircraft, the proximity fuse, fire-control systems,
ballistic missiles, submarines, and the most destructive weapon of all time, the nuclear warhead. The
great military and economic benefits of giant, well-organized, and protected (by secrecy)
government projects were recognized, and many such projects became permanent institutions. Allied
war operations were revolutionized by the technology created in these massive and impressive
efforts. However, the national security implications of the war-born technologies have been
immeasurable, and the existence of large programs behind veils of secrecy is a matter of growing
concern.

One danger in large, institutionalized secret programs is that they can develop significant political
undercurrents that have an important impact on our lives. As an example, consider the original
decision, shortly after the atomic (fission) bomb was developed, to proceed with work on the
thermonuclear H-bomb. The decision to develop a thermonuclear (fusion) weapon, the “super” as
it was then known, was debated behind closed doors. Declassified only in 1974, an October 30,
1949, report of the General Advisory Committee to the Atomic Energy Commission contains
warnings, by knowledgeable scientists, that should have had a public airing. A statement by James
B. Conant and others noted that the super would be in a totally different category from the atomic
bomb, and that if such weapons would work at all there would be no inherent limit to their
destructive power. They believed that such a weapon should never be produced. To the argument
that the Russians might develop one, they responded that our own stock of atomic bombs would be
able to assure national security. The final paragraph states:

“In determining not to proceed to develop the super bomb, we see a unique opportunity of providing



by example some limitations on the totality of war and thus of limiting the fear and arousing the
hopes of mankind.”

Enrico Fermi and Isador Rabi, two prominent scientists, also submitted a statement in opposition
to the development of the super, and they included the moral dimension: “The fact that no limits
exist to the destructiveness of this weapon makes its very existence and the knowledge of its
construction a danger to humanity as a whole. It is necessarily an evil thing considered in any light.”

Had the issue been publicly debated, the decision to develop the super might very well have been
delayed, without compromising the security of the country. But it was not openly debated, and the
chance to reach international accords prohibiting such weapons was missed. The specter of damage
to national security was of course raised to justify keeping the debate secret — under the assumption
that scientists in the Soviet weapons program would not independently recognize the possibility of
constructing fusion-based devices unless it were called to their attention by public discussion in the
United States. The Soviets were expected to forget that the power in the stars comes from fusion
reactions made possible by high temperatures and pressures, conditions duplicated in a fission
explosion.

As should have been predicted, the Soviets did independently recognize that thermonuclear weapons
might be feasible. The secrecy around discussion of the super merely kept the American public from
getting the information it needed in order to exercise its democratic right to debate the decision to
develop or not to develop. Citizen participation at one of the most important crossroads in the
history of human affairs was forestalled.

The Role of Secrecy

Secrecy can be valuable in retarding the use and abuse of potentially dangerous technologies.
Slowing the spread of fission and fusion weapons, for instance, as well as blunting efforts by
terrorists or nation-states to divert special nuclear materials or to fabricate fission explosives, is
clearly in the interest of national (and indeed international) security. At the same time, there is also
a national (and global) need for productive diplomatic, economic, and industrial programs —
endeavors that thrive on the free flow of information. To what extent are these two goals
incompatible? That is a question that we examine in this book. It is one of the issues surrounding
nuclear weapons, and those issues are the most critical that the human race has yet faced.

The problem has been effectively shielded from public scrutiny for more than thirty years. In that
context, the Progressive Case should not be viewed as an isolated dispute over H-bomb secrecy
between a magazine and the U.S. Department of Energy. As a confrontation between concerned
citizens and a government whose policies they call into question, it exemplifies the critical human
issues that emerge along with the growth of technical knowledge — issues that encompass far more
than the H-bomb. Although the main focus in this book is on the dangers to national security from
too much secrecy about thermonuclear weapons, the principles discussed carry over to other areas
(fission weapons, for example) where excessive secrecy can also be harmful.



BEGINNINGS OF THE PROGRESSIVE CASE

The Progressive is a crusading monthly that focuses on political analysis and opinion. It is published
in Madison, Wisconsin, and has a circulation of about 40,000. Founded in 1909 by Robert
LaFollette, it has developed over the years a more or less respectful following among people to the
left of the political center.

The editor since 1973 has been Erwin Knoll, who had been its Washington editor since 1968. He
has had a thirty-year career in journalism, working for Editor and Publisher, the Washington Post,
and the Los Angeles Times-Washington Post News Service. For a time he was White House
correspondent for the Newhouse newspapers. In addition to writing for many leading magazines,
Knoll has lectured on problems of journalism. Here is how he sees part of his magazine’s mission
[43]: “One of the major editorial concerns of The Progressive throughout its 70-year history has
been the prevention of international military conflict. In recent years, it has focused attention on the
nuclear-arms race. The Progressive has published many articles on the dangers of nuclear war and
on the steps that might be taken to reduce or eliminate those dangers. For several years, almost every
issue of The Progressive has contained articles or editorials dealing with one aspect or another of
the nuclear-arms race.”

The managing editor of The Progressive was Sam Day, Jr. The authors of this book knew Sam from
his time as editor of the Bulletin of the Atomic Scientists, for which all of us have contributed at one
time or another. The Bulletin is edited near us — at the University of Chicago — and our contacts
over the years stemmed from our common interest in bringing nuclear armaments under control. It
was Day who initiated The Progressive’s inquiry into the role that government secrecy plays in
suppressing public awareness of the nuclear arms establishment in America.

In 1978, The Progressive’s editors asked Howard Morland, a freelance writer who had been
specializing in energy and nuclear weapons issues, to research and write an article about government
secrecy. He did, and an unexpected tempest ensued. The Progressive, the U.S. government, the
American Civil Liberties Union, and many lawyers, scientists, and journalists became embroiled in
a dispute that swirled around the First Amendment, thermonuclear weapons and proliferation
thereof, and government-restricted data. Although the article (Appendix A) was eventually released,
there was a court-imposed half-year delay, the longest period of prior restraint of publication in U.S.
history.

Morland did not have an extensive background in technology, having taken only a few
undergraduate courses in science. He graduated from Emory University, Atlanta, in 1965, and
served in the air force during the war in Vietnam. After leaving military service (as a captain) in
1969, he worked as a commercial pilot, carpenter, and freelance writer. Morland [now] lectures
widely on the subject of nuclear weapons and energy, and has produced and distributed a slide show
entitled “Atomic Power and the Arms Race,” and more recently one entitled “The H-bomb Secret,”
oriented toward thermonuclear weapons and arms control.



CHRONOLOGY OF EVENTS

Morland prepared for his H-bomb article by spending six months in 1978-79 reading and talking to
people. He interviewed DOE officials, made visits to nuclear weapons production facilities and
museums, studied the Congressional Record, and asked questions. His research and train of thought
are exhaustively documented in his first affidavit filed with the court. Among the people he
contacted were two of us (Alexander DeVolpi and Theodore Postol), whom he knew to have
technical expertise in the physics associated with nuclear and conventional weapons. Because we
had no access at the time to secret information on thermonuclear weapons (and therefore could
reveal nothing classified), we were free to comment on the plausibility of some of his technical
findings, and make suggestions for improvements in accuracy.

Late in 1978 the authors received for review from Sam Day a draft of the first article written by
Morland for publication. It was on the hazards of tritium, a radioactive isotope of hydrogen that is
used in H-bombs and luminous watch dials. We made suggestions for various corrections of fact and
perspective, some of which were acted upon.

Then in February 1979 Day mailed us, for technical review, a draft of the H-bomb article that later
became notorious. Because of our background in physics, nuclear technology, weapons
proliferation, and arms control, the four of us were able both to understand the article’s technical
content and to judge its political component. Our reactions were not unanimous, but there were some
things we agreed on.

One was that the article contained insights into possible features of hydrogen bomb design that had
not occurred to us — in particular a couple of new concepts. That does not mean much, though,
because none of us had made any effort to figure out how to go about making a fusion weapon, or
had worked in nuclear weapons development, or had any classified knowledge of the fusion part of
thermonuclear weapons.

We all could see, on the basis of fundamental physical principles, that there were serious technical
errors in the draft, as well as ideas that seemed to have some technical merit.

It was our consensus that the ideas new to us were plausible, would probably be deduced by any
competent physicist who set his mind to working on the problem, and would certainly occur to any
well-qualified research group that was given the task.

We agreed that we could not tell how near the mark Morland’s diagrams were — how closely they
corresponded to actual warheads, or even to warheads that would actually work. All we could tell
was that the general layout seemed reasonable.

We could not tell what was missing — what other ideas one would have to implement in order for
the fusion reaction to proceed.



We saw that there was no quantitative information: none of the numbers (sizes, proportions, precise
shapes) that would be essential in order to make the thing work. It was clear to all of us that a
multibillion-dollar development effort would be needed if Morland’s article were to be the starting
point for an H-bomb program — an effort that could be undertaken only by a large nation with
advanced technology.

We also were agreed on this: Many of Morland’s details did not seem particularly relevant to his
case. At that time, we felt that Morland could make his points against excessive government secrecy
with comments on H-bombs that were far less specific.

Our comments and criticisms were combined and returned to The Progressive with a
recommendation for extensive revision of the article. Most of us thought that no harm would be
done by publishing it, because the weapons-related technical information was either wrong or easily
deducible by anyone who could make use of the information. At least one of us (George Stanford),
however, had reservations. In a phone call to Sam Day, he expressed the view (long before the
government had taken any public action) that publication of the article might take some of the
mystique out of the H-bomb business, perhaps triggering research or development that would not
otherwise have been begun.

Day would not accept that argument, which he had also gotten from others; he saw the puncturing
of the secrecy mystique surrounding design and production of the H-bomb as a principal value of
the article. The mystique does not deter other governments that have the scientific/industrial base
and the desire to build H-bombs, he reasoned. The real function of the mystique, he felt, was to keep
the public from knowing about the H-bomb and its effects, thereby giving vested interests a free
hand to continue the nuclear arms race. In fairness, his argument that the Morland article would not
significantly enhance proliferation was not unreasonable. Given sufficient resources and the desire
for fusion bombs, “mystique” cannot reasonably be expected to stand in the way of other countries
for long. Further, Day could have pointed out that H-bombs would be of no military value to most
small countries, since the simpler A-bombs offer more than enough destructive power.

Government Intervention

It was in late February or so, 1979, that the Department of Energy (DOE) learned of The Progressive
magazine’s intention to publish an article about secrecy in the hydrogen bomb program. Drafts of
the article had previously been sent to three reviewers [Note I-1]. One of them — Ron Siegel, a
graduate student — turned over his draft copy to George Rathjens, a political scientist at MIT.
Rathjens phoned The Progressive to urge that it not be printed, giving, in part, arguments similar
to Stanford’s. When his arguments were rejected, Rathjens turned the draft over to classification
authorities at the Department of Energy and notified the magazine’s editors of his action.

There was no immediate response from DOE. Early in March, faced with the rapidly approaching
deadline for the April issue, The Progressive’s editors decided to submit their final version to DOE
themselves, with a request that it be checked for accuracy. Thereupon, DOE, in phone calls and in



a visit to the magazine’s editorial offices, objected to publication on the grounds that the article
included secret, still-classified data. This was clearly in conflict with the desires of the article’s
author and editors, who wanted to dispel the mystique and bring discussion of nuclear weapons
policy into the public arena where it belonged.

The first legal action in the case took place March 8, 1979, when the government moved to suppress
the article by asking the Federal District Court of the Seventh Circuit (in Milwaukee) to issue a
preliminary injunction restraining publication. The government claimed that the article contained
“Secret Restricted Data” as defined by the Atomic Energy Act of 1954. The next day the court
issued a temporary restraining order (TRO) prohibiting publication or other disclosure. Subsequently
a protective order was issued to safeguard sensitive information filed in the case. The legal scene
then shifted to the mandatory hearings on a preliminary injunction.

Very high officials took an interest in the case. The Secretary of Energy, James R. Schlesinger,
assumed a personal role. Robert Gillette of the Los Angles Times, in an article printed September
30, 1979, reported that on Saturday, March 10, “Schlesinger sought both to assuage an alarmed press
and head off end-run publication of the article elsewhere, in telephone calls to editors at the Los
Angeles Times, the New York Times, the Washington Star and the Washington Post.”

Asked by Anthony Day, editor of the Los Angeles Times’s editorial pages, whether “it was because
of the importance of the precedent or because of the thing itself,” Schlesinger replied, “Both. Either
would be sufficient.”

The Progressive saw the actions of the government as a particularly intolerable form of censorship
— an ironic example of the very policy of over reliance on secrecy that the magazine was attacking.
Constitutional rights were also involved. In the words of Erwin Knoll, “Rights exist only when they
can be exercised. If there is no First Amendment for 7he Progressive, there is no First Amendment
for anyone.” Lawyers tor the magazine contested the issuance of an injunction.

The situation was unusual. Only a few people had read the article before it was classified, and a lot
of misinformation came out. Many who filed affidavits or made public statements had not read it,
and many of those who had were not technically qualified to evaluate it. Our opinion at the time (it
hasn’t changed) was that representatives of the government were exaggerating the effect that
publication might have on proliferation risk.

At the request of The Progressive, Ted Postol filed two affidavits that demonstrated the existence
in the public domain of certain concepts that, as it turned out, were considered by the government
to be classified. Three of us (Gerald Marsh, George Stanford, and Alexander DeVolpi) later entered
an affidavit on behalf of the American Civil Liberties Union as “friends of the court” (amici curiae).
That affidavit supported the ACLU’s suggestion that the court set up an independent panel of
experts to advise it on the actual sensitivity of the information contained in Morland’s article. In
addition, DeVolpi filed an individual affidavit that challenged some assertions by the Secretaries



of Defense and State.

On most of the legal issues we found ourselves in agreement with The Progressive and the American
Civil Liberties Union (ACLU). In particular, we saw that the government had not met the “heavy
burden of showing justification for [priori restraint]” that the Supreme Court had called for in
connection with the Pentagon Papers and other cases; it had not shown that publication of the
Morland article would surely result in direct, immediate, and irreparable damage to the nation.

We also were sympathetic with the concerns of the press about possible erosion of First Amendment
rights. However our involvement on the side of the defendants does not imply that we would advise
abandoning the system for classifying official data. On the contrary. As will become clear, one of
our aims is to promote constructive changes that will both strengthen the protection of truly sensitive
data and permit public access to information needed in policy debate.

Sam Day, in a trip to California, obtained supportive affidavits from over half a dozen prominent
scientists, including Hugh DeWitt and Ray Kidder, two physicists at the Lawrence Livermore
nuclear weapons laboratory. Dr. Kidder once had extensive thermonuclear weapons design
responsibilities, and Dr. DeWitt has been active in the statistical mechanics of dense plasmas, a
subject relevant to thermonuclear fusion.

Because of its obvious First Amendment implications, the Progressive case immediately attracted
the attention of the press and received rather heavy coverage. Any legal precedent that was set
would surely be far-reaching. Adding to newsworthiness was the charge that the article could
potentially further the proliferation of hydrogen weapons, with the implied conflict between national
security needs and the public’s right to be informed.

Subsequent events, which we discuss more fully later on, attracted continuing public attention. One
had to do with a letter (Appendix B) that we sent to Senator John Glenn, Chairman of the Senate
Subcommittee on Energy, Nuclear Proliferation and Federal Services. We were bothered by the
outright government assertions, in public affidavits, that the Morland H-bomb description was
essentially a correct, if incomplete, description of U.S. fusion weapons — a fact that neither we nor
anyone else could have deduced from public information. Our letter detailed this apparent
government breach of security, and raised the possibility that the public confirmation of Morland’s
information was deliberate. The letter was not treated with urgency by the Glenn committee. In five
or six weeks they sent it for comment to DOE, whose response was to classify it. It came to public
attention, however, when a student newspaper, the Daily Californian at Berkeley, defied a
government order and published it.

Legal maneuvers followed a decision by Federal District Judge Robert Warren of Milwaukee to
grant the preliminary injunction. After he denied a motion to vacate his injunction, both the Seventh
Circuit Court of Appeals and the Supreme Court were asked for expedited hearings. The motions,
which were turned down, were based on the claim that technical information about thermonuclear



weapons could be found in the open literature: In particular, there was a revealing nuclear weapons
progress report, UCRL-4725, that had inadvertently been declassified by the government. By the
time the appeal was heard, by a three-man panel of the Court of Appeals in Chicago on September
13, the public-domain issue became prominent.

Government Retreat

If UCRL-4725 was the mortal wound for the government’s case against the Progressive, the coup
de grace was the Hansen letter. Charles Hansen, a thirty-two-year-old computer programmer in
Mountain View, California, had run a design-your-own H-bomb contest as a hobby. In that contest,
he solicited designs based on public information, and submitted them to DOE to be cleared for
publication. The winner was to be the first design to be classified.

From his reading and the material sent to him, Hansen pieced together his own H-bomb design, and
included it in a letter to Senator Charles Percy, who was on the Governmental Affairs Committee.
Hansen had become concerned about the Progressive case as it might affect the First Amendment,
and also about apparent release of truly sensitive information by certain prominent figures who had
been privy to highly classified weapons details. His letter had two purposes — first, to show how
much he, as an amateur, could deduce about fusion weapon design (in support of Morland, whose
H-bomb description he had not seen), and second, to ask why those prominent government figures
had not been prosecuted for revealing what he claimed they did.

The Hansen letter was classified by the DOE, which also obtained a TRO prohibiting publication
by the Daily Californian. However the letter was promptly published (September 16, 1979) by the
Madison [Wis.] Press Connection. It was at that point that the government — with an almost audible
sigh of relief — withdrew its prior restraint case against The Progressive, claiming that the Hansen
letter had let the cat out of the bag.

Allegation of Criminal Violations

We suspect that certain people in the government were left smarting from their traumatic tangle with
The Progressive. They perhaps could not admit to themselves that official blunders had destroyed
their case. The “Teller diagram,” a crucial element that we will discuss in due course, had appeared
inthe Encyclopedia Americana without being cleared for publication; a warning by Postol that some
of the references in his unclassified affidavit might point to classified concepts in college textbooks
was ignored; and there had been the erroneous declassification of UCRL-4725. Not willing to make
even a de facto admission that the sensitive information in the Morland article had been gleaned
from the public domain, the DOE apparently started looking for a scapegoat. On September 20,
1979, the Chicago Tribune carried a story entitled “U.S. probing H-bomb leaks by own scientists”:

“A [Justice] department spokesman, Robert Havel, confirmed [that a criminal] inquiry was under
way after the Washington Post published a story reporting that [DOE] officials suspect government
scientists, allegedly including some from Argonne National Laboratory ... are responsible for leaking
classified secrets [to the authors of stories on the hydrogen bomb].... One source said Energy



Department officials found significant similarities between sections of the [secret] government briefs
and parts of the 18-page Hansen letter.... The Post said it was not clear why scientists from Argonne
and Livermore were under suspicion....”

The Argonne “government scientists” mentioned could only be the authors of this book. Two of us
with the appropriate clearance, DeVolpi and Marsh, were unable to find the alleged “significant
similarities’ in the Hansen letter. On September 4, 1980, about a year after the original allegations,
the Justice Department publicly announced that “no prosecutive action will be taken for alleged
violations of the Atomic Energy Act and the court orders in the Daily Californian and the
Progressive Magazine cases.” Although litigation was terminated [ 180] on that date, after agreement
had been reached on disposition of certain materials that had been sealed by the court, some of the
broader issues were unresolved and continue to simmer.

PRESS REACTION

When the government asserted that an article The Progressive wanted to publish contained
information whose release would damage national security, the press at first reacted with caution.
Although editors tend not to take suppression of speech or publication lightly, the knowledge that
no freedom can be absolute led most of them to support the temporary restraining order on the
strength of the government’s claims. The New York Times editorial of March 11, 1979 is
representative: The Federal courts have long recognized that suppression before publication is the
gravest possible denial of free speech and press.... [We] feel a touch of sympathy for United States
District Judge Robert Warren of Milwaukee, who ... is being told the article would help smaller
nations make a hydrogen bomb, or make it sooner, and thus wreck the anxious effort of the United
States to halt the spread of these weapons....

This seems to be a legitimate contest of concerns. Under the circumstances, a week or two of
enforced restraint for a monthly journal seems a tolerable price.

By March 25, the day before Judge Warren issued his preliminary injunction, the situation had
changed considerably. In its editorial “Public Bombs, and Minds Born Secret” of March 25, the T
times had a very different tone:

The Government is doing its best to intimidate the Milwaukee judge and to incite the public against
the magazine....

The case against The Progressive ... turns out to be a case against the national interest — against free
speech and free inquiry.... On the available evidence, the Government has failed to prove a sure,
grave, direct, immediate and irreparable harm to our nation — the only conceivable justification for
censorship.... The article may be an embarrassment and inconvenience: it may even be harmful to
policy. But those are not judgments that Government may impose on editors. They plainly do not
justify suspending the First Amendment. And, in their March 29 lead editorial:

[Judge Warren] yielded in the end to the authority of distinguished Government witnesses whose
policy judgments he felt too ignorant to dispute....



What the Government really aims to protect is a system of secrecy, which it seeks now to extend to
the thought and discussion of scientists and writers outside Government.

Consistent with the early ambivalence of the press, the Freedom and Information Committee of the
American Society of Newspaper Editors, then holding its annual convention in early May in New
York City, was initially reluctant to make any recommendation to the ACNE board that would
indicate wholehearted support for The Progressive. But after a day to consider, and without
addressing the merits of the article, the board voted unanimously to join in the appeal. The basis was
their feeling that the government had failed to meet the heavy constitutional burden of proof needed
to justify prior restraint of publication, as defined by Justice Potter Stewart in the Pentagon Papers
case.

By the time of the appeals hearing on September 14, 1979, any hesitation the press may have earlier
felt about supporting The Progressive had vanished. The discovery of much information in the
public domain — including the 1956 secret Los Alamos laboratory weapons report, UCRL-4725 —
convincingly demonstrated that the information in the Morland article was publicly available. The
government had in fact now shifted its argument away from the Pentagon Papers standard, and
instead introduced the novel argument that technical information is not protected by the First
Amendment. This argument was strongly questioned by the press. In a September 9 editorial, the
Chicago Tribune stated:

“In a technological age in which the quality of our lives and the dangers that threaten us often turn
upon highly technical disputes, the government’s contention that technical information should be
given second-class treatment under the First Amendment is particularly disturbing.... It should be
especially troubling to the scientific community, though its implications touch us all.”

When it received a copy of Charles Hansen’s letter to Senator Charles Percy, the Chicago Tribune
notified the federal government that it planned to print portions of the letter, and challenged the
government to try to stop it. The Tribune had no chance to make good its threat, because the letter
was published first by the Madison [Wis] Press Connection. The Tribune is not known for having
a liberal point of view, and its intention to directly violate the Atomic Energy Act (technically it did
so subsequently by publishing the letter before it had been officially declassified) dramatically
illustrates the depth of opposition by the press to the government actions.

Commenting on the implications of the Hansen letter, and the government’s attempts to suppress
it, the Tribune used some rather strong language in a September 16 editorial:

“About the only ‘unique’” thing about the Progressive article is that the government made the
foolish and dangerous decision to try to censor it....

“The only real purpose the case against The Progressive serves is to draw attention away from the
government’s own failure to protect its secrets over the years. And for this meager purpose, the



government would prostitute a constitutional protection as important today as it has ever been.

“If the government refuses to stop this dangerous business, the courts should do it themselves by
requiring the government to try to justify its bizarre and unconstitutional conduct.”

By then the government’s position was clearly becoming untenable, and it dropped the case. The
Hansen letter, and the press by publishing it, had given the government a way to get out while
retaining, undamaged, the “born secret” interpretation of the Atomic Energy Act. That the
fundamental issues of the case remained unresolved was clearly understood by Anthony Lewis of
the New York Times, who wrote in his September 20 column,

“A prior restraint actually operated for six months. Even though the Government’s lawsuit is now
dismissed, the fact of that restraint will remain: a dangerous precedent ready for use by other
Administrations and other courts.”

HISTORICAL PERSPECTIVE

Immediate forerunners of the Progressive case include the Pentagon Papers and Marchetti
proceedings. Those cases differed from Progressive in that the dispute was over the right to publish
information that had an official origin, whereas Morland had developed his information from public
sources.

The Nixon administration’s attempt to enjoin publication of the Pentagon Papers was the first case
of its kind. Those papers revealed a consistent pattern of deception of the Congress and people of
the United States by the administrations involved in the Vietnam war. Even though the contents
would prove embarrassing to many high officials, the government did not succeed in its attempt to
suppress publication — although the New York Times was temporarily restrained by a court order
from publishing material in its possession.

In the suit brought against Victor Marchetti in April 1972 to prevent publication of a nonfictional
account of CIA covert intelligence gathering and political operations, the government obtained not
only a temporary restraining order, but also a permanent injunction that was subsequently upheld
on appeal.

The historical legislative basis for classifying nuclear information is the Atomic Energy Act,
originally passed in 1946 and revised in 1954 (Appendix C). Material classified under that act is
called “Restricted Data.” There is confusion in the classification system stemming from the fact that
there is an overlapping category of secret data called “National Security Information” (NSI)
(Appendix D). NSI consists of data, nuclear and otherwise, classified under the authority of various
presidential executive orders. The current Executive Order, 12065, explicitly says that information
may be “considered for classification [if] it concerns ... weapons ... [or] scientific, technological, or
economic matters relating to the national security.” It also defers to the Atomic Energy Act by
stating, “Nothing in this order shall supersede any requirement made by or under the Atomic Energy



Act of 1954, as amended.”

Nuclear weapons data is unique under the law, in that all such information is inherently classified
as a form of Restricted Data. The Atomic Energy Act of 1954 grants responsibility for protecting
Restricted Data to the Atomic Energy Commission and its successor agencies. The executive order
apparently grants similar classification authority with respect to nuclear weapons to designated
administration officials. Because the enforcement provisions are different, the legal origin of the
classification authority invoked in a given case is not a mere academic point.

It was in this historical context that Federal District Judge Warren issued his protective order on
March 14, 1979, and his preliminary injunction against The Progressive magazine on March 26.
Unlike the Pentagon Papers and Marchetti cases, here the heart of the issue was not the publication
of (properly or improperly) classified information, but rather the “born secret” interpretation of the
Atomic Energy Act. Under the “born secret doctrine, a writer or researcher working from
unclassified sources could combine information in such a way as to produce concepts that are
“classified at birth.” The constitutionality of including privately generated information under
classification authority derived either from the Executive Order or the Atomic Energy Act is far
from clear.

The category “Restricted Data” is an administrative construct resulting from the Act. Data stamped
SECRET are not necessarily secret. Many classified principles of atomic processes are not
protectible as secrets (for they are “whispered everywhere”). Even if they are “born secret” in
government research, they cannot be kept secret if deducible by others without classified
information.

THE UNDERLYING ISSUES

One of the foremost problems highlighted by this case is the role of government secrecy in
preventing the spread of a sensitive technology such as the art of making nuclear weapons. Another
is the extent to which secrecy is misused in order to satisfy political objectives, such as winning
support for administration policies or avoiding embarrassment. Secrecy, even if sometimes
necessary, is inherently in conflict with the public need for the information that permits technology
to be understood and controlled. A particular example of such conflict arises in the growing dispute
over whether there are better policies than present ones for limiting the proliferation of nuclear
weapons and controlling the competitive arms race.

Explicit technical issues arose concerning the principles of thermonuclear weapons design. Did
Morland’s article actually contain “the secret” of the H-bomb? We think not. Chapter III is devoted
to a technical analysis of his work and the available, open sources of information. We conclude that
Morland gathered mostly conceptual information, and speculated on some additional concepts. He
had no confirmed, quantitative details. Lacking official verification, this material had essentially no
potential value to another nation. Thus we differ both with The Progressive, which asserted that the
“the greatest secret of them all, the H-bomb,” is really no secret at all, and with the government,



which acted as though there had been little erosion, over the years, of supposedly safeguarded
knowledge.

The possibility of chronic abuse of the security classification system has been brought into focus by
the Progressive case. The frightening nature of the Morland article’s subject matter — H-bombs —
and the surrounding ignorance born of secrecy seem to have been exploited by the government to
elevate the apparent level of sensitivity of the article, perhaps to help get a court decision that would
put the classification system on a firmer legal footing. There have been other, similar instances of
misuse of secrecy, which will be documented later in this book.

In the legal battlefield, there was a clear conflict between national-security needs, as the government
presented them, and the constitutional rights of the press. The litigation also brought into question
the constitutionality of the Atomic Energy Act— in particular the doctrine that ideas may be “born
secret.” The major constitutional issue was the extent to which prior restraint can be justified.

A particularly relevant point is whether there are national-security reasons why the Act should
extend to data simply deduced from public information. We conclude that there are not, and go into
the reasoning later. In reviewing events that have taken place, we have found cause for concern over
the processes associated with classification and declassification. Whether or not particular technical
data should be restricted would appear to be a matter of technical judgment, yet we find that the
Department of State strongly influenced government action in the case, without the benefit of
qualified in-house technological expertise.

The intention of The Progressive to publish an article on secrecy and the hydrogen bomb may have
looked to the government like an opportunity to obtain a clear legal license for imposing prior
restraint, as well as a chance to resolve the born-classified issue. Because of the indeterminate
outcome of the case, however, the legal precedent is yet to be established.

Of the three legal areas of dispute in the Progressive case — factual, statutory, and constitutional
— the third raised the most profound questions. Is there a constitutional right and a societal need
for the public to know the type of H-bomb information contained in Morland’s article? A full answer
requires an understanding of the law and of technology, as well as perspective regarding the political
facets of proliferation. In due course we go more deeply into the legal (Chapter IV) and technical
(Chapter V) issues that were important to the Progressive case. First, though, we set the stage, to
see what the conditions were that caused such a case to arise. Feelings and facts about “national
security” were important, as were feelings and facts about constitutional rights. Some saw a conflict
between those two concerns, a conflict denied by others. In the next two chapters we question the
realism of certain current ideas about defense, and then examine the type and extent of the
information that the public needs if policy decisions are to be made in the light of informed public
debate.

Although not everyone agrees, we start from the position that policy decisions made in secret have



a greater chance of being wrong than if they are made in the light of public scrutiny. Revolutionary
implements of war have been brought in without the public or even Congress having the chance to
appreciate the consequences of possible alternatives. Intelligent debate must be based on adequate,
sound information. Underlying the issues raised by the Progressive case is the fact that extensive
application of any technology has far-ranging political, social, economic, and moral reverberations.
Society cannot prevent abuse of a technology without first knowing something about its fundamental
technical concepts. Only then can we understand how the technology can be applied and
constrained, and identify our possible choices. While we hope that each new technology can be
controlled, there can be no turning back.
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CHAPTER II: THE CHANGING MEANING OF DEFENSE

The men in the nuclear weapons laboratories of both sides have succeeded in creating a world with
an irrational foundation, on which a new set of political realities has in turn had to be built.
— Lord Zuckerman, chief scientific advisor to the British Government

For most of man’s existence, people believed that the sun and stars had been created to rotate around
the earth. Early in the sixteenth century Copernicus, with profound insight, showed otherwise —
sparking a transformation of scientific awareness. Although advances in scientific knowledge are
usually expected to have a major social impact, the Copernican displacement of the earth from the
center of the universe had little immediate effect on the structure of Western society. Certainly the
issue of whether the sun moves around the earth does not affect the daily business of the average
person. However, the birth and development of the scientific method have left untouched no facet
of modern life. The Copernican revolution played an instrumental role in the evolution, not only of
celestial mechanics, but of the scientific process itself. Pure reason as an isolated tool for
determining the nature of the universe was rejected, and the Western world was reorganized and
industrialized. A fusion of empirical evidence with rational theory, devoid of theological motive,
became the mainstay of the scientific approach.

In 1945 there was an equally profound scientific discovery, whose implications are yet to be fully
comprehended and whose impact has still only been partially felt. It was shown that runaway
multiplication of neutrons in a piece of fissionable material could be made to continue long enough
for a nuclear explosion to occur. The energy was so great, and released in such a short period of
time, that it was hotter (briefly) at the center of the explosion than at the center of the sun. Suddenly
physical conditions could be achieved on earth that formerly had existed only in the interiors of
stars. In effect, we were able to bring a piece of the sun down to earth, for whatever purposes we
chose.

Human ingenuity in inventing new techniques and discovering and applying new science far exceeds
the ability socially and culturally to adapt those inventions or insights unless they have a direct
impact on daily life. (We seem in some respects to have assimilated the automobile far better than
we have the A-bomb.) Because weapons of mass destruction are small, compact, and unobtrusive,
and do not affect daily routine, to the average American they seem to be considerably less
significant than baseball scores. Nevertheless, the impact of the new weapons on human affairs will
probably be more profound than the four hundred years of thought and innovation that followed the
insights of Copernicus. In what is perhaps the final step of the evolutionary endgame, we have
produced something that is so destructive and alien to human experience that there is no assurance
that society will learn how to control it.

The prospect is bleak. Nuclear weapons now exist in such great numbers, are deployed in so many
diverse ways, and can be delivered so promptly on a decision to go, that the miracle is not that two
atomic bombs have been used, but that only two have been used. Even though they are the most
serious threat faced by humanity, the species has been unable to work them into its thinking. The



inability to adapt as fast as it can invent could very well be the human animal’s Achilles heel.
Intelligence is perhaps a lethal mutation.

The lag between means and attitudes is sharply demonstrated when issues of what is euphemistically
called defense arise. No longer appropriate are certain cultural attitudes that are rooted in classical
military realities. Thousands of years of experience have left most peoples of the world with a
deeply felt notion of how to protect tribe, country and family. Defense is traditionally related to the
idea that one is protecting the homeland from invasion. Intuition says that it is always prudent to
build more, better, and newer weapons. The visceral reaction of people faced with an adversary of
uncertain military strength is to buy insurance by increasing their own forces; they have been taught
by historical experience that they will thereby increase their ability to repel military aggression or
protect vested interests. While there undoubtedly still are limited circumstances where this reaction
is appropriate, it is dead wrong when applied to the military strategy of a modern superpower.

Nowhere is the conflict between unrevised cultural values and modern technical realities more
striking than in much of the classically trained political-science community. Discussions there
revolve around whether certain actions of national restraint might appear weak or indecisive. There
is, the thinking goes, some optimum degree to which one ought to appear reckless, unpredictable,
and irrational (just enough to be convincing). Political “signals,” how the “other side” might
perceive or interpret a given act or stated policy position, and other traditional issues are solemnly
considered in a contextual void. We presume that the same discussions occur on the “other side,”
wherever that happens to be at the moment. Hidden behind such abstruseness is the inability (or
unwillingness) to confront and analyze the changed circumstances —to examine the consequences
of retaining old attitudes in the face of new technical realities.

And policymakers play the posturing game. “Won’t shun A-war, Haig warns Soviets” was the page
one headline of the Chicago Sun Times, January 10, 1981:

“WASHINGTON — Secretary of State-designate Alexander M. Haig jr. said Friday that U.S.
foreign policy must be based on the premise that “there are things worth fighting for,” even if it
means using nuclear weapons. That tough stand means letting the Soviet Union know that the United
States is willing to engage in nuclear war if push comes to shove....”

The same message, of course, comes back from Russia from time to time. Haig went on to say, “Our
deterrent achieves its credibility by the perception of our willingness to do whatever is necessary
to protect our vital interests.” (Emphasis added.)

TECHNICAL INFORMATION AND POLITICAL AFFAIRS

Where human values come into play, different people faced with similar choices react differently.
This is especially true when risks must be weighed against benefits (which should be most of the
time). Even if much solid background information is available, and even if the debaters consider it,
there is often much uncertainty and a lot of room for subjective judgment. Consider the problem of



balancing the benefits of a comprehensive nuclear test ban against the risks of someone managing
to cheat. (We discuss the matter of test bans later in the chapter.) Is, for instance, the feasibility of
clandestine nuclear tests on (or under) the surface of Mars realistic enough, and is the advantage to
the Soviets great enough, to outweigh the nonproliferation benefits that a test ban would bring?
There are those who would answer yes, in spite of the growing list of potential nuclear-weapons
states (currently Argentina, Brazil, Iraq, Israel, Pakistan, South Africa, South Korea, and Taiwan,
and maybe others). Or, how does one balance the risks of continuing to develop and deploy new
nuclear weapons against what might happen if no new ones were developed or deployed? Opinions
on such questions are inevitably influenced by vague, culturally induced feelings.

While it is not new that technical information has played a role in human affairs, it is new that this
information has brought about revolutionary changes in the way risks and benefits have to be
balanced against each other. Militarily, prudent commanders have always had to carefully assess the
potential for loss of life and equipment that goes with any contemplated operation. In the past,
however, a general merely had to decide how to deploy cavalry, mounted armor, troops, fortified
barriers, and the like. Military technology was such that the potential loss in any given battle was
confined to the size of the armies in combat. Although the consequences of the loss of an army could
be rather serious, the possibility for rapid escalation of military commitment was limited by the
technology of the period. World War 11 gave perhaps one of the first examples of losses that, for
technological reasons, spread beyond the immediate military participants.

Current military thinking, based on the availability of modern aircraft, ballistic missiles, and other
technologies, has to take into account the ability of both sides to strike deep into rear areas of supply,
support, and communications. The use of long-range destructive weapons is conditioned not only
by immediate military effectiveness, but also by considerations of escalation and retaliation, and the
military commander must now think far beyond the narrow (and by itself demanding) problem of
protecting forces. In modern times, an ill-conceived military action might not cost just thousands
of lives, but hundreds of millions.

Implications of Nuclear Weapons Effects

No weapon is less discriminating than a nuclear explosive. Any political theory of power based on
the limited or extended use, or the threat of use, of nuclear weapons for tactical, strategic, or
“surgical” purposes must not ignore that fact. The smallest “strategic” nuclear weapon the United
States deploys, the Poseidon warhead, has a yield of 40 kilotons (kT) TNT equivalent, which is two
or three times as big as the bomb that destroyed Hiroshima. The largest of the U.S. warheads, the
MkO9, has a yield of nine megatons and is capable of setting fires more than twenty miles from
ground zero. The Soviet Union deploys hundreds of high-yield warheads in the 18 to25-megaton
range, and thousands of warheads in the low megaton range.

The lethality of a high-yield nuclear weapon is so great that an intuitive grasp of its scale is probably
beyond anyone’s abilities. Consider radioactivity alone. The Castle-Bravo detonation of February
28, 1954 (which was designed to produce 8 megatons but yielded 15) contaminated 7,000 square



miles (18,000 square km) to such an extent that unprotected individuals anywhere in that area would
have died or suffered serious chronic disabilities. If a bomb that size were to hit the largest power
reactor currently built or contemplated (3,000 megawatts thermal), the reactor and its protective
containment would become part of the fireball — but it would not make much difference in added
public harm. One minute later, the radioactivity from the weapon would be about 10,000 times
greater than that from the reactor (both of which would now be part of the radioactive cloud). An
hour later, the reactor’s share of the fallout is still only a thousandth part.

Even “tactical” nuclear weapons have yields in the range of at least 0.1 to 1 kT. For perspective,
some of the largest chemical-explosive accidents that have occurred have been on the order of 0.1
kT. In addition to blast and fireball effects, nuclear weapons leave a radioactive residue in the
atmosphere, and create local fallout if they are detonated low enough for the fireball to touch the
ground. The same is true for “neutron” bombs, which have enhanced gamma and neutron radiation
for a given blast yield.

There is no possibility of discriminating military use of a weapon whose immediate “collateral
damage” could extend hundreds of miles downwind — a matter that must be borne in mind by
anyone trying to weigh the pros and cons of keeping alive the option to use such weapons, or of
policies that could precipitate their use. Although a small neutron bomb whose fireball did not touch
the ground could be used in ways that many would consider relatively “discriminating,” there would
still be extraordinary damage and radioactivity. Because rear echelon commanders of forces that
have been destroyed with neutron weapons are unlikely to be able to distinguish the damage from
that caused by other types of tactical nuclear weapons, a neutron warhead attack is likely to be
considered the beginning of a general nuclear attack. The first use of a tactical nuclear weapon runs
the risk of retaliation in kind and escalation to strategic nuclear war.

Nuclear Realities

Rational, technical ly informed people have come to comprehend that the transformation in the
nature, scale, controllability, and predictability of warfare has been so radical that the traditional use
of military force (or the threat thereof) to augment political power no longer works. That realization,
however, has yet to permeate the world’s major military and political establishments.

Some of the fundamental changes brought about by the availability of unlimited destructive force
are useful to keep in mind. One of the revolutionary consequences is that it is now possible to design
and deploy offensive weapons systems for which no defense exists (a point that is expanded upon
in some detail in Chapter III). All conceived-of defensive measures are much more complex,
expensive, and uncertain than quickly and easily implemented offensive countermeasures that can
nullify them. Anyone who has studied the various anti-ICBM systems that have been proposed —
antimissile missiles, particle-beams, ground-based lasers, and even the currently touted space-based
lasers —can show how these complex, expensive, and technologically dubious systems can be
circumvented by fairly trivial tactics or minor adaptations of existing and inexpensive (by
comparison) off-the-shelf technology.



Another distinctive property of nuclear bombs is that they are weapons of offense (or retaliation or
preemption), with virtually no defensive role (although using them on one’s own territory to attack
an invading army might be considered defensive). A country that acquires nuclear weapons may
soon find itself less secure than before. (Before 1945, nobody would have seriously thought that
Washington, New York, or Los Angeles could be destroyed by foreign military action.) The ease
of delivery and the destructive power of these weapons not only makes their possessor an adversary
to reckon with, but enhances the possessor’s importance as a military target.

Nonnuclear states, even if bystanders, also stand to suffer in any nuclear exchange. Those in central
Europe could be the primary victims of a war limited to tactical nuclear weapons. A large-scale
strategic exchange could affect global weather patterns, causing shifts in the world’s deserts, altering
the migrations of insect populations, destroying many plant and animal forms, and even changing
the level of the oceans. The Third World’s people already live at the brink of famine, and any
ecological deterioration could be disastrous. To them, the failure of the weapons states to develop
a less parochial attitude toward nuclear weapons is a legitimate source of fear and irritation.

It may very well be true (but is by no means obvious) that the existence of these weapons has so far
prevented a war between the major world powers, and perhaps some takeovers of small countries
by large neighbors. However, even if this is true, to conclude that the current situation is so stable
that it can be expected to go on indefinitely requires considerable imagination. The attitude is like
that of a driver who has never been killed running red lights, and therefore thinks of running red
lights indefinitely.

Adding to existing arsenals of these unprecedented, revolutionary weapons does not enhance
strength and security.

STRATEGIC ARMS CONTROL

The advance of technology makes it reasonable to consider arms control or arms limitation, phrases
that refer to efforts to stop the superpowers’ nuclear arms race. It might or might not be a practical
idea, and certainly will not be easy. It can only begin when each participating nation can feel assured
that the others are not secretly violating the agreements. Effective verification of treaties is needed,
and that is now possible because of technological advances in optical, infrared, and microwave
remote-sensing techniques, seismic sensing, satellite observation, and the like. By proper attention
to different monitoring capabilities, treaties can be formulated to be verifiable in considerable detail.

Photoreconnaissance capabilities, for instance, are impressive, as exemplified by some interchanges
in the SALT II negotiations. Satellites had observed enough details about ICBM silos at the Soviet
testing center at Tyuratam to permit the U.S. to raise pointed questions pertaining to whether the
silos were for testing or were part of an operational system. Similarly, the United States was queried
by the Soviet Union about “weather covers” that were used during modernization of ICBM silos in
the deserts of the Southwest; the covers interfered with satellite monitoring of the activities.



The object of arms-limiting agreements is not to eliminate all military conflicts. Arms control is
merely a way to try to limit the potential for violence. It is based on the practical recognition that
shared restraint in armaments is likely to promote international stability by reducing uncertainty and
insecurity. Mutual and balanced control of forces, weapons systems, and related technologies is
sought.

Underlying this modern diplomatic approach to technology control is the slowly growing
recognition of what we have been saying in this chapter — that defense against a strategic nuclear
attack has become impractical or impossible. For an arms control treaty to be effective it must
achieve a balanced, unambiguous, and verifiable military standoff. Here are some stabilizing things
that a carefully negotiated arms control treaty might do:

* Ease international fears and tensions that create incentive to strike first.

* Create formal diplomatic channels to provide increased opportunity for discussion, cooperation,
and exchange of information among potential military adversaries.

* Free national resources that might otherwise be committed to military activities.

* Channel the developing military technologies into directions likely to be less unbalancing, thereby
making crisis management more stable.

* Help to limit the extent of hostilities and scale of destruction if diplomacy breaks down and
military actions are precipitated.

* Ban the military technologies that are the most indiscriminate and therefore likely to affect
noncombatants most heavily.

As an example of the last point, the nerve agent CB, a lethal dose of which is about a thirty-
thousandth of an ounce, can be countered by proper military gear. Unprotected civilians 50 to 100
kilometers downwind from a concerted CB attack could suffer death or serious health impairment
from exposure to this insecticide-related chemical. The U.S. Army currently has about 8 million
pounds (3,500 tonnes) of GB stored in drums on the desert in Utah. A negotiated ban of these
chemicals could remove serious risks to noncombatants thousands of miles from an actual battle
zone — risks from a substance whose approach they could not even know of.

The Hitch: How and What to Negotiate

The political problems of implementing realistic arms control treaties should not be underestimated.
First, there are legitimate differences of opinion between honest, thoughtful people as to what should
be negotiated, what can be negotiated, and how to balance different risks against each other. Second,
there are deep-seated cultural prejudices against negotiating with potential adversaries. The fact that
the treaties would be of mutual benefit (which must be true of any treaty if it is to succeed), and



would be carefully negotiated so that both sides can verify treaty compliance, does not seem to
impress a significant fraction of the political world.

Partial recognition that we can no longer defend ourselves is implicit in the Strategic Arms
Limitations Talks (SALT). These negotiations have been going on with the Soviet Union since the
late 1960s, and have so far resulted in one treaty — an interim agreement that limits certain strategic
weapon systems. (SALT I went into effect in May 1972 and expired in October 1979). Ratification
of SALT II has been stalled in the U.S. Senate, and has apparently even been repudiated (as of this
writing) by the incoming Reagan administration. SALT has, unfortunately, been the focus of almost
all public debate on arms control, distracting public attention from questions far more fundamental
than the largely issue-skirting topics considered at the SALT negotiations. Perhaps SALT has
plumbed the depths of the politically possible, but that does not make the larger issues go away: Is
there perhaps a way that we could pull out of the arms race with the Soviet Union, regardless of
what they try to do? Is there such a thing as superiority at all, given the destructive force now
available?

The SALT negotiations are evidence of lip-service to the thought that unrestrained development of
certain technologies may threaten all parties, regardless of political or ideological differences. But
that recognition is clearly not profound enough to lead to meaningful progress. In principle, for
instance, it is more or less agreed that the United States and the Soviet Union will have to settle for
parity, or “equivalence,” in military power. But just what constitutes equivalence is a hotly debated
matter, complicated by the need to compare apples with oranges (for example, large, inaccurate
Soviet missiles with smaller but very accurate U.S. warheads). How many weapons of what types
should each side be allowed? How does one discriminate between a tactical nuclear weapon and a
strategic one? When is a weapon acceptably dismantled? When do improvements to old weapons
make them new ones? What means of technical verification and cooperation will be allowed under
the provisions of the treaty? It seems that many similarly detailed questions must be resolved if there
is to be a treaty that favors arms limitation.

Such questions are perceived by the SALT participants to be important. To many observers,
however, including us, there are no single, optimum answers to most of them. Compromise
anywhere within very broad ranges would be to the advantage of both sides, and the interminable,
solemn debating of fine points is a stalling tactic put on for show. Failure to agree on meaningful
arms-reduction measures indicates lack of genuine desire to do so — fundamental failure to
comprehend the consequences of the delay. The U.S. Senate’s foot-dragging over ratification of an
almost do-nothing SALT II treaty is merely symptomatic of the myopia that afflicts us.

The irrationality of the cultural resistance to arms-control measures is clearly demonstrated in
political debates over control of nuclear weapons. Complex and tedious arguments, often technically
incorrect, attempt to show how the other side might manage to cheat. Claims are made that the other
side is irrational and cannot be trusted. Two central facts are missed: (1) as a treaty must be
verifiable, trust is not an issue; and (2) the way things now are, only the other side’s rationality (and



ours) keeps small disputes from growing into global destruction. Humanitarianism aside, nothing
prevents one side from attacking except the rational understanding that the other can strike back.

THE SHELL GAME: MX

Meanwhile, the arms race goes on. Currently, as the next step in the quest for the Holy Grail of
security through strength, the MX missile system is being promoted. The Air Force sees in it a cure
for the vulnerability of land-based ICBMs. Since it is being seriously considered in Washington, it
is a timely example.

MX would be amajor undertaking. The missile itself weighs about 190,000 pounds (85,000 kg). The
proposal is that 200 of them be deployed in 4,600 “hardened” (blast-resistant) structures. Thus each
missile would have 23 launching sites, and would be moved from one launch tube to another in a
way that the Soviets presumably could not monitor. The intent is to have more sites than there are
Soviet warheads, so that the 200 missiles could not be destroyed even if the Soviets committed their
entire arsenal to doing so.

A necessary feature is that the 4,600 launch sites must be connected by roads, and the sites would
have to be far enough apart that an incoming missile could not destroy more than one. About 10,000
miles (15,000 km) of roadway would have to be constructed. The roadbed must support the missile
and a transporter vehicle that by itself would weigh more than the missile. The system of roads
would be one-fourth as long as the entire federal highway system. It has been said that the MX
system would be the largest single project ever undertaken by man.

The issue of where military technology is taking us has increasingly troubled military and civilian
thinkers alike. Concern over whether the MX would work, tied to the broader issue of nuclear
deterrence, was voiced by Rear Admiral H.C. Eccles, who pointed out that “even a relatively small
nuclear exchange would produce catastrophic long-range harm.... The concept of counter-force
nuclear warfare as a means to assure national security is being challenged.... [ There is the] fallibility
of the presidential decision process. The reliability of the operation of the command and control
system under stress is seriously questioned. The cumulative effect ... is to diminish rather than
enhance ... national security.” We find the fuller quotation [Note II-1] interesting reading. The
military perspective is clear, yet the usefulness of levels of force beyond those already achieved by
the superpowers is called into question.

CONCLUDING REMARKS

Perhaps the greatest challenge facing the modern world is recognizing how to adjust to the
constantly shifting costs and benefits that come with changing technology. Some policies that were
reasonable a generation ago are now hopelessly unrealistic. A dramatic example is national defense.
If adversaries have large numbers of deliverable nuclear weapons, defending population and
industry is something that is no longer practical. Defense has given way to deterrence.

Society can react to the situation in one of three ways: try to ignore it, try to turn technology off and



return to “the simple life,” or try to make institutional and attitudinal changes that might have a
chance of coping with the situation. Obviously, ignoring it will not help. As for the simple life, that
certainly has its appeal, at least in the abstract, but it might not be a practical solution. Most of the
people in the world are already forced to live a simple life, and it tends to subject them to famine,
disease, overcrowding, and a short life expectancy. Further, the nuclear bombs and know-how exist.
We shall have to adapt as best we can.

The most serious attitudinal lag is in the area of arms control. We already have the wherewithal to
destroy everything, and have shown distressingly little inclination to face up to it. Failure to achieve
a comprehensive nuclear test-ban treaty, when there is much to gain and nothing to lose, is a
symptom that emphasizes the magnitude of the problem. Lack of public pressure for ratification of
the largely symbolic SALT 11 treaty, so that serious SALT 111 talks might begin, is striking
evidence that the public is suffering from a case of apathy that could prove terminal.

The issues are of transcending importance. Lack of informed public participation in the Soviet
Union adds to the urgency of the need for full and open discussion in the United States. In place of
a paternalistic attitude that tends to obscure a danger to the American people and the world, the
government should take an active lead in providing the basis for intelligent discussion.
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CHAPTER III: SOCIETY’S NEED TO KNOW

We live in a complex society with a government of immense powers that a democratic public can
hope to control only if it is able to learn the facts in some depth and detail. Accountability, the
principle at the heart of the American Constitution, more than ever requires information.

— Anthony Lewis, columnist

Society’s need for information takes many different forms. Private citizens need information for
discussion of national policy. Business and industry need information to plan new ventures and
maintain efficient performance of existing ventures. Scientists, technologists, and industrialists need
data to develop new and less expensive ways of providing goods to more and more people.
Researchers in science and industry create new information by building on the accumulated
knowledge of the past (old information). New information, in turn, rapidly becomes old and leads
to the creation of still more. Thus, scientific, industrial, and managerial innovation are intimately
tied by a fabric of data woven from diverse activities. Information is not only essential to the
functioning of democracy, it is also essential for the physical health and economic well-being of
society.

Technology that has hazardous overtones needs to be carefully controlled, and in order to control
it one needs to understand it, and for understanding one needs information — basic information that
might sometimes even seem rather detailed. How much help might that information be to someone
who would misuse the technology? It is easy to overestimate. A racing bicycle, for instance, appears
to be mechanically simple, but a modern bicycle would not be possible without modern metallurgy.
A transistor radio circuit may appear uncomplicated, but transistor manufacture not only takes a
great deal of specialized proprietary information, but equally specialized and quite expensive
equipment as well. Knowledge that a particular aircraft cannot fly a transatlantic distance or be
aerially refueled permits one to conclude accurately that it cannot be used for transatlantic bombing
missions — but that general knowledge is no help in trying to copy the aircratft.

Consider the F-15 fighter airplane. Impressively detailed structural drawings of the F-15 have been
printed in unclassified books on aviation. Is that irresponsible publication? Is news media
responsibility lacking if the drawings are reproduced on the front page of a daily newspaper? At first
glance the answer might be yes, but really it is no. Could it encourage some group to build an F-15
in a garage and use it in acts of terrorism against commercial aircraft? Obviously not. Structural
drawings contain almost none of the design information needed in making high-performance
aircraft. Materials composition, metallurgical processes and alloying techniques, binding methods,
avionics, power plant specifications, tolerances, and other proprietary details are far more significant
than a mere diagram. And even with all those details, “tricks of the trade” would still be important,
not to mention access to materials from production facilities that cost billions of dollars.

Where is the greater risk to public safety: in publishing a largely useless structural diagram of an F-
15? Or in not publishing it, thereby missing a chance to let people know more about the national
security implications of the technology?



Technological innovation is spurred on by a number of personal motivations, the prospect of wealth
being only one of them. Many in the technological forefront are driven by need for peer recognition,
by fascination with their subject, and by strong wishes to contribute to society in a lasting way.
Highly alluring opportunities often appear, for which there have never been legal or moral norms.
For instance, revolutionary uses of genetic engineering may be able to eliminate birth defects and
cancer, or regenerate injured limbs and organs. But this and related biological discoveries can also
be used to make disease organisms so lethal that even the current generation of nerve agents, lethal
on contact in minute quantities, might seem harmless by comparison.

Society must collectively participate in evaluating and debating each new technology. If sound
policy is to result, technical information is essential in the debate. To be sure, technical information
alone is not sufficient. In the real world many political and economic factors compete with one
another, and technologies can always serve dual purposes. A consequence is that policies aimed at
preventing the misapplication of a technology may involve tradeoffs or compromises that might, on
the surface, appear prudent, but which instead could be counterproductive.

Denial of technology to the “wrong people” sometimes might have a parochial usefulness, but it also
can have unexpected consequences. Example: The Soviet Union refines about eleven million barrels
of oil a day, but does not yet have the technical knowledge to exploit its extensive Siberian oil and
gas reserves. Denying the Soviets access to the appropriate technical information is therefore
tantamount to denying them these resources. This policy would appear to achieve the (possibly
desirable) goal of weakening the Soviet economy by refusing them access to critical resources.
However, the result of such a policy, if successful, might be to drive the Soviets to desperation,
inducing them to attempt to take the Iranian or Saudi Arabian oil fields by force. Only far-ranging
debate on policy issues can bring to light and evaluate such possibilities.

Examining policies may therefore require not only technical information in the widest sense of the
term, but also serious discussion and input from diverse non-technical sectors of society.

The sort of benefits that can come from widespread public discussion can be illustrated by
considering some momentous decisions from the recent past that were made without public
participation.

SECRET DECISIONS DURING WORLD WAR I

When people first produced (in an exploding A-bomb) an environment more extreme than the center
of the sun, a new capability was born. Perhaps its destructive use was not inevitable. The atomic
bomb was of course created secretly under the impression that the very capable German scientific
establishment, directed by Werner Heisenberg, was moving just as feverishly and with the same
level of support (which turned out not to be the case, although there was some German activity). It
would still be difficult to argue that the Manhattan Project should have been public. That would have
told the German scientists how seriously the Americans took the possibilities. (Many of the
Manhattan participants were not certain until the project was well along that such a weapon was



truly possible.) However, once Germany had been removed as an adversary there were two choices:
(1) never tell anyone that such a weapon existed, or (2) use the weapon in some fashion, thereby
broadcasting the critical and most important piece of information that other interested scientific
communities would need — an atomic device is realizable!

It is hard to imagine that the weapon could long have been kept secret. Many thousands of people
had been involved in the project. In any event, the decision to try to do so would have to have been
made before the first one was tested at Alamogordo, because the fact that the explosion had taken
place would sooner or later have become known through disclosure by participants, leaks from
official sources, or spying.

Also, the underlying information about the potential for fission weapons was known to scientists in
Europe (and also in the Soviet Union and Japan). In an unpublished paper written in 1939, Leo
Szilard had indicated the possibility of fission chain reactions. He voluntarily kept it secret because
he immediately understood the military implications. However, equivalent, independently derived
conclusions had been published that same year in Nature by the Paris group led by M. Joliot-Curie.
By early in the summer of 1939, the New York Times had carried a report quoting Niels Bohr on the
potentialities of a uranium-235 bomb. In Germany, Flugge had published his now-famous detailed
description of the uranium chain reaction in the July issue of Nature-wissenschaften, and shortly
thereafter had published an account for laymen in the widely circulated journal Deutsche Allgemeine
Zeitung.

In Russia, A.I. Leipunskii had published an account of the theory of nuclear chain reactions early
in 1940 in the Proceedings of the Academy of Sciences of the USSR (Izvestiya Akademii Nauk
SSSR, Seriya Fizicheskana). By November 1940 the Soviet scientific work on fission had advanced
rapidly. In the face of all that, to believe that the existence of the American weapon could have been
kept secret for very long would require an extraordinary leap of faith.

Since there was no hope of keeping secret the feasibility of fission bombs, a significant opportunity
was missed by not releasing certain conceptual, deducible information after the fall of Germany.
This would have enabled public participation in the forthcoming decision on whether to open the
atomic age with a bloody hand. The technical details of implementation could still have been
protected (thereby forcing any interested party to develop a project on the same scale as the
American effort, which the Soviets immediately did anyway), so there would have been no
additional risk to American national security.

The Atomic Attacks on Japan

There were a number of alternatives to the atomic destruction of Hiroshima and Nagasaki. Each
branch of the armed forces advocated the military position that increased its importance, hardly a
unique situation. The Navy, for instance, was opposed to the atomic bombing strategy because it had
estimated that Japan could be blockaded and brought to its knees within a year. (Even today, Japan
imports all of its oil and most of'its food.) The Army wanted to invade Japan in order to punish them



on their own territory, estimating the cost at one million American casualties. This is where one of
the most popular justifications for the atomic attacks on Japan comes from. However, to contend that
it was necessary to weigh those high estimates of American combat losses against civilian Japanese
losses is to misrepresent what people knew and debated in closed circles of government.

The Army’s invasion plans were not militarily necessary, nor could they have been affected until
several months after the atomic bombs were detonated: The bombs were dropped in August, within
three days of each other; the Army assault was not expected to be possible until November. Also
worthy of note was the fact that Japanese codes had been broken, and messages indicating that the
Japanese were sending out peace feelers had been intercepted.

Proposals to drop the weapon at night in sight of the Imperial Palace over Tokyo Bay or in a heavily
forested area not far from Tokyo were put forth. Since there would have been enough light from the
fireball to blind viewers tens of miles away, the Tokyo Bay proposal would presumably have left
Hirohito and his general staff with a suitable impression. The advantage of the forest proposal was
that the instantaneous destruction of five square miles of healthy adult trees could have been
conveniently contemplated by the Japanese leaders. As it turned out, when Hiroshima was bombed
the Japanese authorities were so out of touch with the city and with scientists who could interpret
the event that it took them several days to comprehend what had happened and its implications.

Understanding was not helped by the Japanese armed forces, which controlled communications. A
poignant account of the situation faced by Toshikazu Kase, a former member of the Japanese
Foreign Office, is given in his book, Journey to the Missouri [ Archon Books (1969)]:

“When the atomic bomb was dropped on Hiroshima on August 6 we could not make out at first what
it actually was. The next day the San Francisco broadcast carried an announcement by President
Truman that it was an atomic bomb. We were staggered. If a single bomb was equal in destructive
power to the mass raid of a fleet of two thousand B-29's, with this lethal weapon the Allies could
exterminate all life in Japan in less than a week Further continuation of the war was mass suicide.
Togo immediately went to the palace. The Emperor, showing deep concern over the fate of the
helpless victims, said that since it was obviously impossible to defend the homeland any longer we
had better conclude peace immediately without wasting time arguing about terms. That was common
sense. But the Army, as ever, was a stranger to common sense....

“It ... even went to the length of forbidding the press to mention the atomic bomb lest it affect the
people’s morale.

“So for some time the press referred to the atomic bomb as merely a ‘new type of bomb’ while all
the world was agog at the new terror. But the nation could not for long be left in ignorance, as the

enemy radio widely disseminated the news.

“The authorities tried in vain to drown out the powerful enemy broadcasts from adjacent bases such



as Manila and Okinawa. These broadcasts, in excellent Japanese, exercised a great influence on the
minds of the people. When it became no longer possible to suppress the truth, the Army attempted
to minimize the destructive power of the bomb.

“It is certain that we would have surrendered in due time even without the terrific chastisement of
the bomb or the terrible shock of the Russian attack. However, it cannot be denied that both the
bombs and the Russians facilitated our surrender. Without them the Army might still have tried to
prolong resistance.”

While the Japanese army would presumably have wanted good news to travel fast, they did not want
the bad news to travel at all. This “good news, bad news” syndrome is not entirely peculiar to the
Japanese armed forces. In the United States we have created a system that is inimical to public safety
(not to mention democratic institutions) by giving the armed forces far-reaching information-
classification powers. Malfunctions of weapons systems, mistakenly interpreted missile attacks,
aircraft accidentally dropping nuclear bombs, nuclear weapons tests that irradiate civilians with
fallout hundreds of miles downwind, accidental releases of nerve gas that were denied by
government officials while populations were still at risk and should have been evacuated, and other
“minor” oversights have, under the “national security” provisions of the classification system, been
allowed to be completely protected from public review.

These incidents conjure up the image of a George C. Scott asking his President, “You wouldn’t
condemn the whole system just because of one mistake, would you, sir?” — as a B-52 wing has
gone beyond the point of recall into Soviet territory. One wonders how many times some variation
of this disturbingly funny scene has occurred in Omaha, Washington, Cheyenne Mountain, or any
of the other command-and-control points hidden from public view, in this country and the Soviet
Union.

The critical influence of the decision to destroy Japanese cities with atomic weapons cannot be over
stressed. As historian David Holloway [HOL-79] has pointed out, the entire direction of history after
1945 was affected by it:

“In August 1945, after the American attacks on Hiroshima and Nagasaki, the Soviet Union launched
a full-scale effort to develop the atomic bomb. This effort was undertaken in a competitive spirit,
as a response to the challenge which American possession of the atomic bomb was seen to pose to
Soviet security and to Soviet interests. From August 1945 it was Soviet policy to destroy the
American atomic monopoly in the shortest possible time. The launching of this atomic effort marked
the entry of the Soviet Union into a nuclear arms race with the United States, and is therefore one
of the key decisions in the history of Soviet-American strategic arms competition.”

While a nuclear arms race could have started in other ways, no decision stands out so clearly as the
one to atom-bomb Japanese cities. There followed a clear and frightening progression of lesser,
though significant, decisions — a series that still continues.



Development of Thermonuclear Weapons

Momentous recommendations regarding thermonuclear weapons and the future of mankind were
made in secret by the General Advisory Committee of the AEC [YORK-76]: “The first Soviet A-
bomb and the U.S. determination to react to it led ... to a doubling of the size of the American
nuclear weapons development program.... This particular episode, like the history of the super-bomb
itself, can be seen as an illustration of just how ... technological momentum can determine the course
of the arms race....”

“The main body of the GAC report makes a plea for lowering as much as possible the barriers of
secrecy that surrounded the whole process of deciding what to do about the super. This same plea
was echoed over and over in statements made by other scientists in this same context, and
Oppenheimer returned to it often in subsequent articles and speeches. The committee recognized
that certain technical details should be kept “secret,” but they felt a very large part of what they were
discussing could be made available without endangering the national security. They obviously felt
very strongly that such momentous decisions affecting all mankind should not be made by a tiny
elite in-group exclusively privy to all of the relevant facts, even though in this case they were
themselves included in it.

“AEC Chairman David Lilienthal made a ... comment concerning secrecy: ‘In part, the news [of the
first Soviet atomic bomb explosion] means, to me, that we should stop this senseless business of
choking ourselves by some of the extremes of secrecy in which we have been driven, extremes of
secrecy that impede our own technical progress and our own defense....””

However, preceding this soul-searching by the GAC, some decisions of great consequence had
already been made. Foremost was the initiation of the Manhattan Project. In view of the “clear and
present danger” that spurred the undertaking, it is difficult to criticize that choice even with
hindsight. President Truman’s order to use the atomic bombs on Japan may be viewed more
questioningly, as we pointed out earlier. Also, although the CAC counseled delay in proceeding with
development of the “super” thermonuclear bomb, they did promote development of much larger
fission weapons (more than 500 kT) and the fusion-boosted fission weapons (single-stage devices
ten or more times as powerful as the bombs dropped on Japan). All this was decided in secret.

In a biography of Edward Teller [B&0-76], one issue is identified that found both Teller and J.
Robert Oppenheimer on the same side: the overuse of secrecy. Oppenheimer is quoted as suggesting

“candor on the part of the officials of the United States government to the officials, the
representatives, the people of their country. We do not operate well when the important facts, the
essential conditions, which limit and determine our choices are unknown. We do not operate well
when they are known, in secrecy and fear, only to a few men....”

Teller’s “powerful voice against secrecy” is also discussed and quoted:



“His goal was at least partial removal of secrecy. Purely scientific data — that is, facts concerning
natural phenomena — must not be kept secret... Scientific facts cannot be kept secret for any length
of time. They are readily rediscovered.... The only justifiable secrecy, in Teller’s opinion, was that
which dealt with technical details. And the policing of security regulations, he suggested, should be
largely entrusted to the people who themselves engage in the work.”

Concurrence came from the renowned Soviet physicist and dissident, Andrei D. Sakharov, who has
consistently argued for openness. In 1973 he observed that “genuine and lasting detente requires a
candid and open world.” [B&0-76]

In 1955 physicist Ralph Lapp wrote an article to call attention to how thermonuclear weapons had
“dramatically altered the very dimension of warfare.” The article, intended for the New York Times,
was classified by the Atomic Energy Commission and never published. Lapp later commented:

“In the early 1950's I considered that it was vitally important to provide the American public with
essential information about thermonuclear weapons ... introducing as [they] did the potential for
radioactive fallout lethality. [ was also concerned about the health effects of nuclear testing.”

Lapp continued: “Looking back over more than three tormented decades of nuclear secrecy, I
believe that the late Leo Szilard was correct when he observed ‘The SEC RET stamp is the greatest
weapon ever invented.” I’'m sure he had our democratic freedoms in mind.”

The Right to Know Versus National Security

The public’s awareness of its stake in military matters is growing. Fear and frustration are bred by
the spreading realization that the government can no longer protect the population in a nuclear war.
In the past it has been possible to safeguard almost all citizens by risking or sacrificing the lives of
a few. Today, in a nuclear war the country’s weapons could protect no citizens, while risking or
sacrificing the lives of most. Technology has transformed the situation from one in which mostly
military personnel would be killed in a war to one in which the casualties would be mainly civilian.
American security shrinks as the stockpiles of nuclear weapons expand.

The past few decades have seen the most profound changes in technology yet experienced. Less than
thirty years ago the first detailed numerical calculations on thermonuclear ignition (performed at Los
Alamos under the brilliant guidance of the famous Polish mathematician Stanislaw Ulam) took
teams of clerical people weeks to perform. Today any home hobbyist with a few hundred dollars can
buy a microcomputer that can do such calculations in minutes; modern centralized facilities can do
them in seconds. Current ability to process digital information would have boggled the minds of the
most imaginative innovators of even a decade ago. The invention of minicomputers and advances
in communications, materials science, rocketry, and aircraft have affected us in many direct and
subtle ways.

The problem that most threatens the survival of our society is the unfettered growth of military



technology. Lack of restraints on the numbers of nuclear weapons and on the ability to deliver them
accurately, and the implicit use of these weapons, by various countries, as instruments of foreign
policy, are political failures of unparalleled importance.

The inner circles having failed so dismally in finding security for us, perhaps greater hope lies in
hastening the expansion of public awareness — which requires that the relevant knowledge be
accessible. To illustrate the nature and role of the needed technical information, we will consider
a number of current or recent defense issues. While perhaps impressive, the array is far from
exhaustive.

Two Arms-Control Issues

For any arms control treaty to be acceptable and useful, the parties to it must have confidence that
cheating can be detected. Modern technology can be applied to the verification problem. Although
such an application is not military in purpose per se, the relevant technical capabilities are still
caught in a web of military secrecy.

Photoreconnaissance. Since much of the verification of the arms control treaties currently under
discussion comes from satellite observation, the public cannot have well-based confidence in such
a treaty without access to knowledge about what the satellites can and cannot see.

Government policy [Note III-1] in this regard has not been consistent even with the desire that has
been professed (by the Carter administration) to get SALT Il ratified. It is possible to show — from
public information, known technological capabilities, mathematical analysis, and general physical
principles — that objects inches across can be optically discerned from a hundred miles in space.
Until quite recently, however, government officials have not been allowed even to confirm that
satellite photoreconnaissance is used by the United States. But the Soviets know about
photoreconnaissance, and anyone with sufficient knowledge of optics can deduce its theoretical
capabilities. Only the public was being kept in the dark, and open discussion was inhibited.

When Government officials are not allowed to tell people about basic verification technology, it is
easy to see why so many members of the public feel that, while arms control might be a good idea
in principle, it is unrealistic because “you can’t trust the Russians.”

Test Bans. Both the limited and comprehensive test bans involve important features of nuclear
weapon design and test verification technology. How much radioactivity is released in the tests?
Must weapons be frequently tested for reliability? Is it adequate to test only the nonnuclear
components? What size weapons must be tested? To prevent development of large thermonuclear
weapons, where should the test ban threshold be set? Will such a threshold prevent testing of fission
triggers for fusion weapons? (We address some of those questions in Chapter VI.) To take part
knowledgeably in the debate, one must know a lot about the concepts behind both fission and fusion
weapons.



Strategic Offensive and Defensive Systems

The public has a legitimate and vital interest in the nation’s nuclear weapons systems and defense
possibilities. Current issues are: the sea-based ballistic missile forces (Polaris-Poseidon-Trident),
the land-based ballistic missile forces (ICBMs), antiballistic missile defenses (ABMs), civil defense
(CD), multiple-warhead missiles that can attack more than one target with a single ballistic missile
(MIRVs), political attempts to control the qualitative and quantitative growth in offensive strategic
weapons systems (SALT), attempts to reduce perceived uncertainties in the capability of the
strategic bomber force as a credible deterrent (B-1), nuclear test bans (CTBT), and the growing fear
that the land-based missile force could be preemptively destroyed if the basing mode and missile
characteristics are not modernized (M X).

Missiles are increasingly reliable and accurate, modern nuclear weapons are compact and light, and
crucial combat decisions can, and therefore must, be made in very short times — in a matter of
minutes. In a war, human decision-making must play a smaller and smaller role. The only place left
for human intervention is in the debate as to what to deploy, how to deploy it, and what are the
alternatives to deployment.

For each of those weapons systems and political initiatives, we shall now show the type of technical
information that has been essential for an informed assessment of alternative policies. In many
cases, concepts paralleling classified information have been derived and explained to the public by
independent citizens. This has helped to clarify the different technical choices, to the benefit of
national security.

Polaris-Poseidon-Trident. The United States has ballistic missile submarines for attacking the
Soviet Union and Eastern Europe in case of war. This is one of three separate nuclear strike forces
for deterring the somewhat similar Soviet forces. According to current military thinking, each of the
three — submarines, strategic bombers, and land-based intercontinental missiles — must alone be
able to obliterate the Soviet Union. Some experts say publicly that this doctrine has been oversold.
The nuclear-armed submarines are sufficient, the claim is, because (for a long time at least) they will
be impossible to detect and destroy.

To support or refute such claims, an honest advocate must give technical information. But in that
field many of the technical details are closely guarded, leaving uncertainties about important points:
range and accuracy of the submarines’ missiles, evasive capabilities of submarines under wartime
conditions, degree of operational readiness, detectability at sea, communications capabilities, yield
of the nuclear warheads — and the safety of those weapons when the submarines are in port.

Before being willing to put all their deterrence eggs in one basket, people will understandably want
to be sure that the basket is sound. The debate must go on in light of knowledge of the technical
concepts that would let one assess the effectiveness and degree of invulnerability of undersea missile
systems. Unless there is sufficient information available, public appreciation of the invulnerability
of the naval deterrent will not be realistic. Even with no access to classified sources, anyone with



the requisite technical background who carefully sifts through the scientific literature and the
military data that have been released is likely to reach conclusions that duplicate classified
information. Are such conclusions legitimately classifiable? Unless critical information is uncovered
that would make U.S. submarines easier to find and destroy, the answer is no.

ICBMs. Intercontinental ballistic missiles constitute another of the three strings to the United States’
nuclear bow. This force currently consists of 1,000 solid-propellant Minuteman lis and Ills, and 53
storable liquid-propellant Titans. All of these missiles are housed in vertical underground concrete
and steel structures called silos, “hardened” at great cost to make them less vulnerable to attack by
Soviet nuclear missiles.

The United States is currently debating whether to modernize or phase out its land-based missiles.
Advances in missile guidance, reliability and lifting capability have raised doubts that the land-based
missile force could survive a determined attack by Soviet nuclear ICBMs. That such an attack could
really succeed is by no means certain. The ambiguity has, however, led to much discussion about
how to preserve what is often considered (perhaps erroneously) the most important component of
the strategic nuclear forces.

The disturbing thought that an attack on our missiles might even be contemplated has resulted in a
set of elaborate and exotic proposed remedies. One suggestion, for instance, is that a new type of
missile, the MX (discussed in Chapter II), be deployed with “multiple structures” (more silos than
missiles): The missiles would be shuttled between the silos to confuse the attacker. Another is that
existing ICBM silos be further hardened against nuclear attack. Rows of gigantic towers have been
suggested, to intercept nuclear warheads far enough away from silos that a detonation would be
ineffective. Nuclear explosives in the ground near the silos have been proposed, to create giant
clouds of debris that would destroy incoming warheads. It has also been argued that the land-based
missile forces are more of a liability than an asset and should be abandoned altogether.

The range of technical analysis needed to evaluate the various proposals spans a large number of
subjects: military strategy, civil and electrical engineering, environmental protection, economics,
naval architecture, physics, and the politics of arms limitation. At the heart of the debate is the
unresolved technical question, How vulnerable to a pre-emptive nuclear attack is a missile force
deployed in the various suggested ways?

In order to determine the likelihood that a target will be destroyed, it is necessary to know how blast-
resistant the target is (the target’s hardness), how large a warhead is being used to attack the target
(the warhead’s yield), and how near the target the warhead is likely fall (the accuracy, expressed as
a “circle of equal probability,” or CEP). Obviously a warhead with just enough power and accuracy
to destroy a suburb will not be able, with the same probability, to destroy a hardened military
structure. Using elementary mathematical modeling and scientific principles, it is possible to
calculate the likelihood that different attack strategies will succeed under a wide range of
assumptions about missile accuracy, weapons yields, number of available warheads per target, and



target hardness. Such studies could substantially duplicate and encroach upon the results of
classified work. There has even been reason to believe that unclassified studies have been somewhat
more complete than those performed within the defense establishment, a situation that should not
comfort citizens, regardless of their point of view.

MX. Debate on the MX missile has been going on for some time. Needless to say, a number of
technical and environmental questions have already been raised about a project of such scale. Here
are some of them: Is it needed? Are the fixed sites and the other elements of the deterrent triad really
vulnerable? Could the missile locations be reliably hidden from Soviet surveillance? How much
danger would result from MXs shuttling between launch points? Could the warheads explode
spontaneously? What is the environmental impact where they would be deployed? The proposed
sites are in dry-climate states: How much water is required to mix the millions of tons of concrete?
Would a landlocked submarine fleet (for example, in Lake Michigan) do as well or better? Would
it be better to deploy the system on shallow-diving submarines off the continental shelf? Could a
different missile instead be deployed on short takeoff and landing aircraft that would be widely and
randomly dispersed at different airfields?

ABM. A major national debate took place in the 1960s and early 1970s over antiballistic missile
(ABM) systems. Because a city-defense ABM system would mean “A-bombs in the backyard,”
there was considerable public interest, and local opposition developed wherever sites were proposed.
Government proponents and civilian opponents traveled around the country debating the merits of
the various ABM concepts.

The proposals stemmed in part from the concern and frustration of military planners over their
inability to defend either military or civilian targets against nuclear attacks. As the technology of
radars and rockets has advanced, a variety of ambitious, exotic, and technically dubious proposals
have been put forth for intercepting ICBMs, to try to protect at least the more important targets.
Because accuracy of the interceptors would not be good enough to do the job with chemical
explosives, nuclear warheads would have to be used in the ABM warheads. Some citizens
questioned whether planning to explode nuclear warheads over American cities, even to try to fend
off a nuclear attack, would result in a net gain — especially since the mere existence of the system
might cause the attack to be much heavier.

It was shown technically that even the most sophisticated of antiballistic missile defenses could be
easily overwhelmed by relatively simple countermeasures (among which were decoys to draw the
ABM fire, and precursor nuclear explosions to blind the defensive radar). Nevertheless, the drive
to regain the ability to defend American cities was very strong, not to mention the drive for lucrative
military contracts. It is likely that, in spite of straightforward factual demonstrations that the system
would not work, the ABM would have been deployed — at great cost, and possibly danger, to the
public — had there not been public uproar, supported by the cogent technical arguments of scientists
outside the defense programs. Deployment was stopped, and the ABM treaty of 1972 followed.



The American debate over the ABM embraced such issues as siting near cities, “collateral damage,”
radar detection, launch velocities, nuclear weapons yields and effects, weights of warheads and
missiles, targeting accuracy, intercept probabilities, countermeasures, and weapons safety. The
opponents of ABM deployment found it necessary to independently derive critical weapons system
concepts in order to counter government assertions about how well the system would work [Note
II-2]. All such information, of course, in the detail needed for the discussion, was available to the
Soviets. At the same time, the government selectively released classified information in order to
justify ABM performance claims.

An interesting postscript to the ABM debate is brought out by Halperin and Hoffman [H&H1-77],
in their discussion of the importance of congressional access to information:

“The defense budget considered by Congress in late 1974 included a request for funds to complete
a ballistic missile defense site. This was the only ABM installation that the United States was
permitted to have under the revised Strategic Arms Limitation Treaty. Now Congress had been
informed in secret that the Pentagon planned to dismantle the site as soon as it was completed.
However, a vote against the ABM site would appear to the naive public to be directed against a
serious military program. Because the plan to dismantle was secret, it was difficult for a member
of Congress to vote against the appropriation. It was even difficult to bring this classified
information to the attention of all members of Congress.”

Recently the ABM issue has been revived because of improved accuracy of interceptors. It now is
claimed that conventional explosives could be used if the incoming missiles were intercepted above
the atmosphere. The difficulties of launching interceptors on short notice and reliably hitting
ballistic missiles at long distances remain as serious obstacles to effective missile defense, and the
basic arguments against the ABM remain valid.

MIRYV. The introduction of multiple independently targetable reentry vehicles (MIRVs) was not as
widely debated as was the ABM. The rationale used to promote the MIRV was that the Soviets
might develop an effective ABM system, thereby nullifying the United States’ ability to retaliate
against Soviet cities if American cities were attacked. We argue that lack of public concern over
MIRYV has resulted in the dilemma we now face with the MX — a dilemma that could have been
avoided if MIRV (both here and in Russia) had been forestalled.

“MIRVing” increases the efficiency of an existing ballistic missile without requiring major design
changes, except in the warhead. In place of the single warhead in a ballistic missile, it is sometimes
possible to mount a small rocket-powered vehicle. On this small “bus” sit several nuclear warheads,
like eggs in a carton. The main rocket launches the bus toward a set of targets to be attacked. While
the bus (also called the “postboost vehicle”) drifts through space it can make small changes in
velocity and direction, each time releasing one or more warheads aimed toward one of the targets.

Before MIRVs were developed, more than one land-based ICBM had to be committed to each of
the adversary’s land-based missiles if an attack against those missiles was to be mounted. Because



of the inaccuracy and unreliability of ICBMs, one warhead targeted for each missile silo would not
be sufficient to provide high assurance of a hit. If both sides had equal numbers of missiles, for
either side to attack the missile forces of the other it would have to effectively disarm itself, except
for a few nuclear weapons held back for use against the cities. This was a standoff that compelled
each side (assuming rationality) to have a wait-and-see policy in the event of an international crisis.
However, with M I R Vs in place things change. More than a dozen nuclear warheads have been
fitted into large land- and sea-based missiles. It becomes theoretically possible to try to destroy the
opposing land-based missile force by committing only a small fraction of one’s own missiles. Each
attacking missile might, in principle, be used to destroy three, five, or ten of the adversary’s missiles,
depending on the capabilities of the MIRV system and on whether the enemy’s missiles remain in
their silos long enough.

The invention, development, and deployment of the M I RV, without much public discussion, has
resulted in a situation that faces decision makers with the problem of whether to “launch on
warning.” Without MIRV there was no need to rush ahead and launch our missiles if it was
mistakenly thought that a missile attack was underway, since in any event there would be plenty of
missiles left for retaliation. With MIRV, we (or they) would have no more than fifteen or twenty
minutes to decide whether to launch our land-based missiles or risk having them destroyed by
warheads that might be on their way.

As things actually are, of course, submarine-based ballistic missiles remain invulnerable. We could
let our planes and land-based ICBMs be largely destroyed while waiting to be certain, and still have
ample retaliation. Whether we or the Soviets have that fail-safe policy is an open question, as is
whether it would work in a time of crisis.

Although some ofthe M I RV technology came from the space program, where there was an interest
in launching many small satellites with a single rocket, most of its development required a
considerable amount of specialized guidance, control, and data-management technique that was not
needed for satellites. Implementing MIRV also required extensive flight testing in ballistic
trajectories at intercontinental distances, which was easily monitorable by the Soviet Union. It would
therefore have been possible to reach a mutually verifiable agreement with the Soviets that we
would not employ MIRVs if they also refrained.

In assessing MIRV’s value as an attack system, the government’s analysts did not factor in strongly
enough the destabilizing effect of adding large numbers of increasingly accurate warheads to the
U.S. arsenal. During the very limited public debate, some used arguments in favor of the system that
were based on the technical assessment that the Russians would not be able to deploy a similar
system rapidly — while others, for a less sophisticated audience, were claiming that we had to get
there first, because the Russians were going to do it regardless. These arguments, while largely
irrelevant, served to confuse question of MIRV’s utility, and created doubt in the minds of the
government as well as the public.



Doubt is the ally of the strong-defense advocate. Adequate information about the nature and
difficulty of developing M I RV buses and their accompanying compact, high-yield nuclear
warheads would have considerably altered the then-prevailing opinion that the Soviets would take
ten years to do it. The ten-years-to-do-it argument is like the one now being used in favor of the
cruise missile, which may also be reproduced by the Soviets in only five years. The chance to stop
the incremental creep to MIRV was missed. Now the U.S.-originated concept has been mimicked
by the Russians, and the security of both nations has suffered.

Civil defense. Two or three attempts have been made in the United States to introduce shelters and
other defensive preparations against nuclear attack. Proponents have argued that civil defense would
save lives in a nuclear war. Opponents say it would merely stimulate a compensating growth in the
size of the arsenals so that both sides could be assured that deterrence was being maintained —
pointing out that it would be much cheaper to get more bombs than to implement even a modest civil
defense program. Thus the security of both nations would be lessened by increasing the potential
destructiveness of a nuclear war and raising doubts about whether deterrence would keep on
working.

If the civil defense opponents’ arguments are valid, the net result could easily be a greater cost in
life and property, rather than a saving. To be able to discuss such matters productively, the public
needs to know a lot about fission and fusion processes, explosive yields and destructive capabilities
of nuclear warheads, and important aspects of early warning systems and delivery methods for
offensive and defensive weapons.

Bombers. Our discussion so far has largely focused on systems that deliver nuclear weapons by
ballistic means. (Warheads that travel to a target without being powered are ballistic, whether they
get their initial velocity from a cannon or from the brief, high acceleration imparted by a rocket.)
There are, of course, other means of delivering those light, portable devices of mass destruction. The
oldest is the manned bomber. In spite of the continuing developments in radar, signal processing,
noise reduction and discrimination techniques, guidance and infrared technology, air-to-air missiles,
surface-to-air missiles, and the like, bombers have remained a reliable delivery platform. This is a
consequence not only of new penetration strategies (low-level terrain following), but also of the
mapping of Soviet fixed, land-based radars by satellites. This allows bombers to proceed to their
targets with confidence that they can avoid being directly exposed to the most capable of the Soviet
radar systems. In addition, bombers need no longer fly over a target in order to successfully attack
it. This is due to the availability of light, long-range, nuclear-armed missiles that can be carried
instead of gravity bombs.

Currently [in 1981], the United States maintains a force of over 300 B-52 G and H bombers ready
to attack the Soviet Union. There are an additional 200 of these capable and versatile aircraft in

mothballs, which could be activated if the need arose.

B-52s are armed with short range attack missiles (SCAMS), which can be used to attack targets



within 45 to 125 miles (70 to 190 km) from the aircraft with 200-kiloton warheads. A single B-52
G or H can carry up to twenty SCAMS in addition to four gravity bombs. Thus, if a fully armed B-
52 were to penetrate Soviet air defenses to an area 100 miles (150 km) southeast of Moscow, it
could simultaneously deliver nuclear weapons against Moscow, Smolensk, Serpukhov, Kirov,
Kaluga, Kalinin, Ryazan, and Vyazma. It would still have sixteen weapons available for additional
attacks on airfields, radar, and military installations in that region. If such a plane penetrated to an
area fifty to seventy-five miles (75 to 110 km) northwest of Chicago, it could simultaneously destroy
Milwaukee, Madison, Beloit, and Racine in Wisconsin, Gary and South Bend in Indiana, and
Rockford, Joliet, and Aurora in Illinois. It would still be able to deliver eleven additional warheads
against Chicago with its attack missiles, before its ten-minute trip to Chicago to drop its four gravity
bombs.

Do we really need a new, advanced bomber? The Carter Administration decided not, and vetoed the
Air Force’s proposed B-1. Many have objected to that decision, citing against the current B-52s their
susceptibility to countermeasures, low state of readiness, structural aging of the airframes, lack of
speed, vulnerability to nuclear detonation, slow acceleration (making it difficult to get away from
airfields in a surprise attack), and a host of other highly technical but potentially significant
criticisms. To evaluate their validity and relevance takes technical data and analysis.

Cruise missiles. The cruise missile has been proposed, and is expected to be deployed, as an
alternative to a new manned bomber. This missile has roughly the same weight and dimensions —
about 2,200 pounds (1,000 kg), length 18 to 22 feet (5 to 7 m) — as the currently deployed SRAM,
and carries an equally potent 200-kT warhead. Thus these missiles can be easily mixed with or used
to replace the SCAMS, with only minor modifications to the B-52. The cruise missile, unlike the
SRAM (which is supersonic and rocket-propelled), is an air-breathing, subsonic winged weapon
with a range of 1,500 to 2,500 miles (2,200 to 3,700 km), ten to fifteen times the range of the
SRAM. Itis constructed largely of non-radar-reflecting materials, and flies so low that ground radars
cannot see it behind terrain features or man-made objects. Airborne radars cannot see it because they
are blinded by reflections from the ground below; finding a cruise missile from an airborne radar
is roughly comparable to finding a white matchhead in freshly fallen snow from the top of a
hundred-story building.

Cruise missiles need not carry only nuclear warheads. On-board electronic spoofing equipment can
detect the faint signal of a radar installation, record the signal, introduce a time delay, change the
shape of the signal, and transmit it back to the radar installation. The installation could be fooled into
thinking it was observing a low-flying B-52 or other aircraft, at a distance different from that of the
cruise missile. If interceptors were used to triangulate on the missile, it would be difficult to locate
it but eventually possible, assuming there is enough time to figure out what is actually happening
and enough radars to simultaneously track the ghost images of the missile. The missile could be set
to detonate if it were intercepted before reaching its target, destroying all aircraft within miles.

Cruise missiles will clearly extend the effectiveness of bombers. In fact, bombers would not be



needed to deliver such missiles. Because almost all targets in the Soviet Union could be covered
without ever penetrating Soviet airspace, large transport aircraft could be used to carry seventy or
eighty missiles to launch points hundreds of miles outside the Soviet Union, to retaliate in case of
war. A question that might next be raised is, When this technology is duplicated by the Soviet Union
(as it almost certainly will be), how much will it have enhanced our security?

Missile accuracy. The ability of nuclear-weapons states to discourage a missile onslaught is rooted
in the deterrence principle: Invulnerable nuclear weapons can be launched in retaliation against the
population centers of any nation that attacks first. As long as population and military/industrial
centers are the target — this is known as a “countervalue” policy — there is a high degree of
confidence in the ability of the ballistic missiles to carry out their assigned task. However, if a first
strike — “counterforce” — philosophy reigns, the question of missile accuracy (and reliability)
comes to the fore. A Carter Administration policy decision, known as Presidential Directive 59, was
leaked in the summer of 1980. It acknowledged that official attention has been given to limited-
nuclear-war scenarios that would include “surgical strikes” and “flexible response,” and it did not
exclude counterforce possibilities.

Counterforce takes for granted that “a missile fired 6,000 miles can land within 600 feet of a target
no more than 50 yards in diameter” [C&C-80].

“However, data about the accuracy of US missiles, and hence many of the suppositions about the
performance of their Soviet equivalents, are drawn from test results which — along with codes —
are among the most highly classified secrets of the government....

“The predictions of missile accuracy cited above are impossible to achieve with any certainty, hence
... the premises behind ‘vulnerability,” the MX, and Presidential Directive 59 are expensively and
dangerously misleading.”

If the concept of selected military targeting, intended to permit a “limited” or “controlled” nuclear
war, is successfully challenged by critical evaluations of accuracy and reliability, then the entire
military strategy of the United States would need to be altered. It could become necessary to place
much more emphasis on the conventional, non-nuclear elements of national defense. The public
should be in a position to assess the argument that nuclear war could become unavoidable without
a dependable structure of conventionally armed mobile forces that have modern capability to
withstand armored attack.

SALT. While quite possibly SALT II would have been for both parties, if ratified, the most
important treaty negotiated to date, no treaty in the history of the United States has been
accompanied by more confusion, misunderstanding, and misinformation. Not only has it been
hampered by lack of technical expertise in the Congress and executive branch, but there are even
indications that the original negotiating team had poor technical support (a defect that appears later
to have been remedied). Sensitive negotiating positions were prematurely released to the public,



while general information about well-known, deducible, technical capabilities in such fields as
photoreconnaissance, over-the-horizon radar, and missile-monitoring techniques have been
artificially excluded from the government’s program of public information. The result has been a
pathetic and disturbing set of flaps, such as incorrect charges that the Soviets have been violating
agreements, and reinterpretation by each side of provisions that had supposedly been agreed upon.
There is now the apparent determination of the Reagan administration to renegotiate the treaty —
perhaps not much of an additional setback, in view of the Democrat-controlled Senate’s failure to
ratify it.

With the Strategic Arms Limitation Talks in mind, the Defense Department Task Force on Secrecy
[DSB-70] had this to say:

“Some members of the Task Force are inclined to the view that, as a nation, we would have more
to gain in the long run by pursuing a policy of complete openness in all matters. For example, the
Strategic Arms Limitation Talks (SALT) might be more realistic if they were accompanied by a full
and open public disclosure of knowledge of weapons capabilities and state-of-the-art developments,
preferably by both sides, but at least on our part — especially what we know about Soviet systems.
In this way, the Congress and the general public would be better informed regarding the significance
of the SALT discussions.”

The United States, of course, is not the only country to have problems with government secrecy.
They are considerably worse in Russia, for instance. Andrei Sakharov has commented on the lack
of public information in Soviet society. Sakharov, believed to have led the successful Soviet H-
bomb effort, won the Nobel Peace Prize in 1975 for his efforts toward disarmament. He was quoted
in the Perspective section of the Sunday Chicago Tribune, June 15, 1980 as saying that

“in order to assess the [international] situation properly, it is imperative to take note of the Soviet
Union — a closed totalitarian state with a largely militarized economy and a bureaucratically
centralized control, all of which make the growing might of such a country even more dangerous.
In more democratic societies, every step in the field of armaments is subjected to public budgetary
and political scrutiny and is carried out under public control. In the Soviet Union, all decisions of
this kind are made behind closed doors and the world learns about them only when confronted by
the accomplished facts. Even more ominous is the fact that this situation applies also to the field of
foreign policy, involving issues of war and peace.”

Unfortunately, Sakharov’s assumptions regarding public visibility in democratic societies are more
valid in principle than in fact, as shown farther on. Sakharov also discussed suppression of dissidents
in the Soviet Union and the very ill-advised (in his opinion) Soviet invasion of Afghanistan. He said
that NATO should modernize its medium-range nuclear missile forces to balance the already
accomplished Soviet modernization, and deplored the state of the Vienna disarmament negotiations
(for whose failure he blamed primarily the Soviets). Having expressed these severe criticisms of his
government, he viewed them in light of the danger from nuclear weapons:



“Despite all that has happened, I feel that the questions of war and peace and disarmament are so
crucial that they must be given absolute priority even in the most difficult of circumstances. It is
imperative that all possible means be used to solve these questions and to lay the groundwork for
further progress.

“Most urgent of all are steps to avert a nuclear war, which is the greatest peril confronting the
modern world. The goals of all responsible people in the world coincide in this regard, including,
I'hope and believe, the Soviet leaders — despite their dangerous expansionist policies, despite their
cynicism, dogmatic conceptions and lack of confidence that often prevent them from conducting
more realistic domestic and foreign policies.

“Therefore I hope when there is some easing of the present crisis in international relations, caused
mainly by the Soviet invasion of Afghanistan, there will be a revival of efforts in regard to SALT-II,
a technologically progressive treaty that provides the essential foundations for SALT-IIL.”

Weapons Safety, Command and Control

The proposed ABM system discussed previously relied on two types of nuclear missiles, the long-
range Spartan and the short-range Sprint. The latter was a “point defense” weapon, and had to be
sited near the city it was to defend. Although the Spartan (“area defense”) could have been located
more distantly, the Department of Defense did not want to do that, because it would have meant
some loss of efficiency. The proposed local siting focused the interest of a large part of the public
on issues of nuclear weapons safety, “hair-trigger” responses, and presidential control. In view of
the potentially catastrophic consequences of inadequate steps to prevent accidents, or of improper
control over unsanctioned use, the public perceived a possible threat to its safety.

The problem, however, is not limited to ABMs. Nuclear weapons are fabricated, transported, and
deployed throughout the United States. They are stored in some forty-three states, and perhaps
100,000 people have access at some stage or another to the weapons or their fissile components.
They are moved through populated cities. Nike nuclear-tipped anti-aircraft missiles were once
stationed in and near cities [Note III-3]. In the past, aircraft have routinely flown over the United
States laden with nuclear bombs. Hydrogen bombs have been accidently released from such aircratft,
either in flight or upon crashing — in North Carolina, Spain, and Greenland, for example. It is said
that only one of six safing devices remained untriggered to prevent a thermonuclear weapon from
exploding over North Carolina when it was jettisoned from a SAC bomber [Note 111-4]. Moreover,
according to a Reuters dispatch quoted in the Chicago Tribune (December 22, 1980), U.S. agencies
might have admitted to only about half of the accidents (“Broken Arrows”) involving nuclear
weapons.

There is no civilian agency with oversight over the safety of nuclear weapons. Furthermore, under
the sweeping and vague secrecy provisions of the Atomic Energy Act (see Chapter VII), effective
civilian oversight might be difficult. Any oversight agency would have to be provided with
information about weapons and sating principles, if it is to determine the extent to which safety is



being compromised in favor of operational readiness (hair-trigger response).

Various reports have surfaced regarding the degree of security associated with nuclear weapons. One
person alone is supposed to be unable to activate a nuclear device; can two persons in concert do so?
Is it true that at one time foreign nationals at forward-storage depots overseas were qualified to be
one of the two activators? Could the American counterpart have been overcome or have conspired
to turn over effective control of nuclear weapons to a foreign state? These are questions of
deployment practices; they are also questions that require an understanding of arming principles,
including the permissive action link (PAL), which is designed to require active command
concurrence before a nuclear warhead is detonated.

Some false alerts of U.S. strategic nuclear forces in 1979 and 1980 have publicized the risk of
accidental triggering of a nuclear war by “computer error” — doomsday by short circuit [Note I1I-5].
The military doctrine of “launch on warning” places a premium on technological reliability and
human infallibility. There is no way to compensate for a mistake that leads to nuclear warfare, as
Rear Admiral Eccles has so cogently concluded [Note II-1]. The public clearly has a substantial
interest in understanding the underlying principles of our current system of weapons safeguards, as
well as many details that would be pertinent to an effective system of oversight.

Some have argued that independent scrutiny is the only way to guarantee the public safety in these
matters. Because some weapons information is in the grey area between what is sensitive and what
is not, an intermediary civilian agency would be needed, with access to classified information. It
would have to protect legitimately sensitive data, while assuring that relevant, non-sensitive details
were available. The DOE and its predecessor, the AEC, do not have a good record in fulfilling such
responsibilities. Their past disregard of public safety with the handling and testing of nuclear
weapons has contributed to public mistrust of the civilian nuclear establishment. The benefit of a
separate agency to oversee weapons safety, by helping to restore trust that the public interest was
being protected, could extend considerably beyond the weapons dimension.

MISINFORMATION ABOUT NUCLEAR POWER

Recent experience by Alexander DeVolpi, in preparing his book Proliferation, Plutonium and Policy
[DEV-79], illustrates the need for detailed, independent knowledge of the concepts underlying
fission weapons. In 1977 DeVolpi undertook a study of the potential for denaturing plutonium —
ways to make it less useful for weapons but still suitable for a reactor fuel. International interest in
this topic had arisen because of various public pronouncements, mostly from the U.S. government,
that plutonium could not be denatured. Denaturing of fissile isotopes is not a new idea, having been
considered under the Baruch Plan, immediately after World War II. Although isotopic dilution is
known to reduce the potential explosive yield from uranium, its effect on plutonium, being
somewhat more complicated, is less well recognized.

According to government announcements in the latter half of the 1970s, supported by the release
of selected technical information, “any ‘grade’ of plutonium can be used as the fissile material for



a credible nuclear explosives program.” “Credible” was left undefined. All forms of plutonium,
including that created in commercial power reactors, would be suitable as a fissile component in
fission explosives: so went the argument.

On the other hand, if that argument were incorrect, if plutonium could be denatured, then a properly
managed nuclear fuel cycle involving plutonium would not necessarily contribute to additional
proliferation of nuclear weapons. The U.S. government had made far-reaching energy policy
decisions that were based to a large extent on belief in the nondenaturability of plutonium. If that
assumption was wrong, the policy decisions were likely to be wrong.

Certainly a policy that depends so heavily on a single assertion should have that assertion thoroughly
documented. Yet no public substantiation existed; the data were classified! Despite the repeated
government claims that plutonium cannot be denatured, DeVolpi’s initial calculations and evaluation
suggested otherwise. In order to place the calculations on a firm basis, he proceeded to scour the
literature for unclassified data on concepts underlying fission weapon design and characteristics. The
explosive yield of plutonium weapons as a function of denaturant concentration had to be estimated,
as did yields for uranium weapons. Other characteristics of nuclear weapons, such as size, weight,
spontaneous heat generation, spontaneous neutron and gamma output, mechanism for operation
(gun-barrel or implosion), and high-explosive velocities were essential elements in the assessment.
Although it is laborious for one person to dig out the information, all of it is available in many
countries.

Those who argued that reactor-grade plutonium is “suitable” as a fuel for a nuclear weapon avoided
definition and quantification. When the issue was broken down further, two particular bones of
contention were revealed: What would be the explosive yield as a function of plutonium fissile
fraction, and was there a minimum size of explosion that was always achievable? Clarification of
those points required generic calculations that run parallel to classified data— even if accomplished,
as they were, without restricted sources.

The results indicated that, as plutonium becomes diluted by extraneous isotopes and other
constituents, it rapidly degrades in explosive quality. At 20 percent enrichment, uranium-235 is
considered impractical for weapons use. Plutonium can be diluted so that it is equally poor for
sustaining a fission explosion (and in addition has other drawbacks).

There are, to be sure, fuel cycle stages where it is at least theoretically possible to divert spent fuel
for weapons use, although it is not as simple as some would make it appear. Proper institutional and
technological safeguards will always be necessary for both plutonium and uranium in all forms and
grades. Moreover, there are severe limits to the amount of plutonium that can be isotopically
denatured in a given time.

In addressing the point about minimum yield, issue had to be taken with a variety of categorical,
unproven public assertions. The official suggestion was that the minimum yield would always be



in the range of 1 kiloton (TNT equivalent), a rather large burst. Those who supported this contention
would apologetically say that they, the cognoscenti, were hampered by security restrictions — the
implication being that they knew more than they could tell. When pressed, they would all refer to
some hoary quotations from J. Robert Oppenheimer and General Leslie Groves. In a recent book
from the Stockholm International Peace Research Institute [ SIP-79], the assertions are repeated once
more, again without proof.

The numbers in the original quotations were examined by DeVolpi and analyzed with classical
statistical methods. It turned out that the available data are consistent with a Poisson distribution in
yield, for a suitable choice of parameters. The statistical approach accounts for the inferences drawn
by Oppenheimer and Groves and does not sustain the threshold theory. Thus, the information cited
in support of a minimum plutonium-weapon yield appears to have been misinterpreted.

Undoubtedly, independent derivations of fission-explosive yields are congruent with at least some
data originally determined at the classified weapons laboratories. Under a literal interpretation of
the Atomic Energy Act, DeVolpi’s entire book would have been Restricted Data — in spite of the
fact that all of his information and results were derived from unclassified sources and fundamental
principles. Before reaching his final determination of relevant fission-weapon characteristics,
DeVolpi had been challenged (properly) to show conclusive evidence in support of his contention
that plutonium could be denatured. Under a strict born-classified regime, it would not have been
possible to call attention to these shaky foundations of U.S. non-proliferation policy.

On the other side of the argument, Amory Lovins, in an article in Nature [LOV-80] concludes that
denaturing plutonium is not a valid concept. He asserts that “power reactors are not an implausible
but are rather potentially a peculiarly convenient type of large-scale military Pu production reactor.”
To reach that position, he had to review a substantial body of literature and examine various
parametric relationships involved in weapons physics, technology, and design. Lovins placed
particular emphasis on the ability of various adversary groups to reach certain levels of
technological sophistication. Each level was defined by how rapid an implosion the organization
could achieve for compressing the fissile material in a bomb. (High compression leads to high
reactivity insertion and a large explosive yield.) Regardless of the merits of that analysis, Lovins too
had to use deducible data regarding fission weapons, and it is in light of such data that the dispute
will eventually be resolved.

Laser Enrichment of Fissile Isotopes

Fission weapons work best with fuel that has been highly enriched in fissile isotopes. New isotope
separation processes that utilize laser excitation of atomic or molecular resonance levels of natural
uranium are under development, and any possible enrichment shortcut is a matter of proliferation
concern. If laser enrichment becomes inexpensive (as it might under extensive government-
supported development) and widespread, it could lead to cheap and easy production of fissile
materials for nuclear weapons. Laser enrichment is, properly, a restricted, classified subject. To
evaluate its potential for proliferation, one nevertheless needs to understand the process. While there



is no need to publish detailed data on resonance levels, there should not be and need not be
restrictions on discussing the underlying concepts.

Thermonuclear Power

There are very large government and private research efforts aimed at fusion power reactors. For
anumber of years a valid inquiry has been conducted into the extent to which fission reactors might
be sources of fissile materials for diversion, or might contribute technology for proliferation of
fission weapons. In a similar vein, would fusion reactors contribute to the spread of thermonuclear
weapons? Are the fuels for fusion power suitable for direct application to fusion weapons? Would
the technology of fusion power aid thermonuclear weapons design? Because the destructiveness of
thermonuclear weapons is so much greater than that of fission weapons, the significance of these
questions possibly reaches a higher level of importance. Unless enough is known of the concepts
surrounding small and large fusion weapons, it is not possible to make independent evaluations of
the risks of thermonuclear weapon propagation resulting from fusion reactor development and
deployment.

Classified laser research reenters the debate in the thermonuclear context. The current basis for
classification in the fusion program is the possibility that hydrogen bomb information might be
released in the course of developing a technique known as “inertially confined fusion” (ICF). In
view of that risk and the one just noted (successful development of laser techniques for isotopic
enrichment could lead to cheaper A-bombs), what should government policy be in those two laser
areas? Can the public be satisfied that safeguards against abuse of laser technology are adequate?
To answer, the public must have access to the concepts associated with using lasers in those
sensitive applications.

ENVIRONMENTAL ISSUES

Perhaps the 1970s will be considered by history a decade in which environmental concerns and the
need for energy appeared to be in conflict. The 1980s may see the world coming to grips with the
necessity of balancing these diverse objectives. To do so will require adequate public access to
knowledge about the influence of technology on the environment and on policies that affect the
environment.

Many environmental abuses have been hidden under the cloak of national defense. Consider the
environmental effect of worldwide testing of nuclear weapons. Not only is there local damage, but
the results of atmospheric testing are visited on the entire earth. For purely military reasons, nations
that tested nuclear weapons on the earth’s surface created whatever rationale and coverup was
necessary to get the job done. Maximum secrecy reduces attention, information, and prior notice to
the minimum. The less said about nuclear-weapons testing, the less risk that there would be that the
public would understand the adverse effects, and the more chance that sanitized statements that fail
to reveal the entire possible impact would be accepted at face value.

All military systems have potential environmental impact. That is recognized by Congress, which



requires that each arm of the military file with the Arms Control and Disarmament Agency an
environmental impact statement. Unfortunately, the services have chosen to evade the intent of the
law, providing only cursory statements (a few paragraphs for the B-1 bomber) to be made public.
A somewhat larger, but apparently still evasive, impact statement is filed in secret, thus perhaps
obscuring issues of significant public concern.

THE PROGRESSIVE CASE AND THE CTBT

Some conceptual information that came out during the Progressive case is both valuable and
necessary for public evaluation of the technical (and, as it turns out, spurious) arguments that have
been used against the comprehensive test ban treaty (CTBT: Chapter VI). In this regard there may
be a silver lining in the government’s disclosure of hitherto secret information.

Because of the complexity of the design of thermonuclear weapons there are uncertainties that can
only be removed by nuclear explosive testing, as Chapter VI explains. There are conflicting claims,
however, about whether further testing is needed to check reliability, once the prototype of a
particular design has been proven to operate. There are many ways to evaluate the subsystems
without detonating a full weapon. This matter should be open to public debate, in view of its
important implications. It is not satisfactory to accept at face value what might be a marginal, tainted
assessment by those who have a vested interest in the continuation of nuclear testing.

Nuclear explosions for ostensibly peaceful purposes (such as canal building or oil recovery) could
be weapons tests in disguise. In recognition of this, both of the superpowers are now willing to
forego peaceful explosions — perhaps, a cynic might say, because practical peaceful applications
have turned out to be only marginally useful, at best.

It was in 1977 that the Soviet Union agreed to cancel its program of peaceful nuclear explosions.
The agreement eliminated what the United States had previously claimed was a major obstacle to
a comprehensive ban on nuclear testing. It removed a significant compliance ambiguity, because any
detonation detected seismically or otherwise would constitute a clear and unambiguous violation
of the treaty. President Carter responded by instructing American negotiators to seek a five-year
comprehensive test ban with the Soviet Union. In reaction, the Secretary of Energy, James
Schlesinger, the director of Lawrence Livermore, Roger Batzel, and the director of the Los Alamos
Laboratory, Harold Agnew, visited the White House and reportedly spent an hour and a half
attempting to dissuade the President from seeking a CTBT. One of the arguments used against the
treaty was that it would eliminate certain tests needed to maintain confidence in the existing U.S.
stockpile.

Also, in public testimony before the House Armed Services Committee, the DOE Assistant Director
for Defense Programs, Donald Kerr, (now the director of Los Alamos National Laboratory), told the
committee that random sampling of warheads in the stockpile occasionally turns up problems that
cannot be precisely assessed on the basis of past tests. In this situation, he claimed, an additional test
might be required before the weapon could be returned to the active inventory. A comprehensive



ban on testing could result, according to Kerr, “in entire weapons systems [being] deleted from the
force structure.”

Kerr’s testimony was apparently marked by quarrels and angry reactions to his failure to submit
written testimony prior to the hearings. In response to his testimony, the Federation of American
Scientists (FAS) made public a letter (August 15, 1978) signed by Norris Bradbury, former director
of Los Alamos, J. Carson M ark, head of Los Alamos’s Theoretical Division from 1947 to 1973, and
Richard Garwin, a long-time consultant to Los Alamos. The letter stated, regarding tests of the type
referred by Kerr, that it has been “rare to the point of nonexistence for a problem ... to require a
nuclear test for its resolution.” Wolfgang K. H. Panofsky, appearing before the Senate Foreign
Relations Committee on September 15, 1977, had declared unequivocally that “it has been amply
demonstrated that stockpile verification can be carried out without the benefit of nuclear testing.”

Dr. Robert N. Thorn, head of the weapons program at Los Alamos, was one of the earliest expert
government witnesses in the Progressive case to confirm Morland’s speculations, saying [26A] that
the article contained discussion “perhaps as suggestive of the process used in thermonuclear
weapons as the original outline on the subject by Teller and Ulam.” Dr. Thorn apparently agreed
with the government that the information presented too great a proliferation risk to be published. Yet
Dr. Thorn has consistently opposed that most meaningful of proliferation preventives, the CTBT.
For instance, in hearings on August 15, 1978, before the House Armed Services Committee
[Science, 201:1106 (September 22, 1978)], he objected to the CTBT, in part because the Russians
might gain advantage by clandestine testing on Mars.

Thorn disputed the FAS letter, indicating that there were weapons-component remanufacturing
problems caused by the unavailability of certain materials. When asked for examples, he said that
certain adhesives have been declared carcinogenic and other materials of a classified nature are no
longer on the market. On the strength of Thorn’s vague statements about carcinogenicity (hardly a
serious threat, in this case, to public health) and secret materials (perhaps particular alloys of
aluminum, stainless steel, and so on), the United States passed up still another opportunity to slow
the growing danger of the vertical arms race between the Soviet Union and the United States —
thereby frustrating further the increasingly impatient signatories of the Nuclear Non-Proliferation
Treaty.

Having headed off a step that could have had a major antiproliferation impact, Schlesinger, Batzel,
and Thorn subsequently all filed affidavits claiming that grave and irreparable harm would be done
to the cause of nonproliferation if The Progressive were allowed to publish Howard Morland’s
(deducible) information.

THE RELEVANCE OF H-BOMB INFORMATION

Public apprehension (well justified) about the consequences of a thermonuclear war seems to have
spawned a reluctance to scrutinize nuclear weapons policy. Certain aspects of the subject appear to
be “off limits.” That is unfortunate, because the matter is vital and public understanding is needed.



The pertinent technical information about hydrogen bombs is already out: The Morland article and
subsequent events have shown that the concepts are indeed public, either explicitly or because they
can be independently deduced.

We do not, of course, suggest that detailed H-bomb data have to be part of open discussions. The
details of H-bomb design are still relatively secure, though at least four other nations have worked
them out. Certain purists take the position that all data belong in the public domain. We do not share
that view. Thermonuclear weapons are for mass destruction, and, like even lesser public hazards,
should be amply safeguarded.

As we explain more fully later, there is an important difference between deducible and
nondeductible information. Consider the experimental data (nondeductible) from nuclear weapons
tests. That sort of data is inaccessible without an expensive and visible program of nuclear weapons
testing (unless, of course, it is divulged, as perhaps happened when the sensitive progress report on
nuclear weapons, UCRL-4725, was mistakenly declassified). That kind of detailed, nondeductible
information is rarely, if ever, needed for public discussion.

National security concern over nuclear weapons proliferation is legitimate, and there is more that
could be done to make it very hard for new nations to get A- or H-bombs. Some of the possibilities
would involve changes in government policy. The various claims and counterclaims about what
would or would not work can only be understood in light of the fundamental physical principles of
nuclear weapons. Derivation of these principles does not require access to classified data, yet the
exchange or publication of such derived information, so that others can check the work, is
discouraged by the potential for prior restraint. Some of the thoughts in Morland’s article, for
instance, are indispensable in a debate about different political approaches to the control and spread
of nuclear weapons. If censorship of the article had been upheld, the executive branch would have
established a precedent for putting a damper on valid public discussion.

Discouraging public dialog on these issues can be harmful to national and international security —
contrary to intentions. Because there are various possible technological and institutional ways to
resist proliferation, some more promising and realistic than others, current approaches should not
be frozen without full consideration of alternatives. Could the United States, for example, improve
its security by a unilateral moratorium on production and testing of nuclear weapons?

With conflicting answers from knowledgeable people, independent examination of the technical
design concepts and their implications (requiring specialized but unclassified knowledge) is needed.

NEED-TO-KNOW AS SEEN BY PROGRESSIVE CASE PARTICIPANTS

The editor of The Progressive, in justifying publication of Morland’s article, said [43]: “Secrecy
[surrounding the nuclear weapons program] withholds from the public information that is essential
to an understanding of the many public policy questions that program presents — environmental
protection, occupational safety and health, arms control, and Federal spending priorities, for
example. In the absence of such information, it is difficult if not impossible for the people to arrive



at informed decisions on public policy.”

Additional examples were given by Thomas Emerson on behalf of Scientific American magazine
[175]:

“Speech delayed is tantamount to information denied. On some occasions the public need for
information is immediate, and to withhold it is to effectively frustrate the process of self-
government. The Bay of Pigs may have been such an instance where a disastrous policy could have
been averted by the immediate dissemination of information....

“The effect [of a classified-at-birth concept] on the right of the public to know could be ...
devastating. The solutions to all of the pressing problems of this technological society depend upon
access to information. Much of this information involves knowledge that could affect our national
security. This is true, not only of the decisions that must be made with respect to nuclear energy,
arms control, and the like, but also unemployment, urban reconstruction, population, foreign policy,
and many others.”

The opinion of some of the national media is expressed in this statement to the court [176]:

“Can one describe the blast at Hiroshima and studies of its victims? Presumably one can and surely
many have. But the mere fact that others have published the information in some form is apparently
no guarantee that the information has been declassified — i.e., is no longer ‘restricted data.” How
is an individual to receive ‘fair notice’ ... that his conduct will violate the criminal laws?...

“See, for example, the account of the apparently calculated decision, made at the highest levels of
our federal government, to withhold information concerning adverse effects on the public health of
atmospheric nuclear testing conducted during the nineteen-fifties and sixties.... Federal policy with
respect to the safety of nuclear power plants has become an issue of the utmost national concern in
light of the accident at Three Mile Island, Pennsylvania. Here too questions have been raised about
the adequacy of federal disclosure with respect to nuclear issues affecting the public at large.”

The Fusion Energy Foundation observed [170]:

“Without access to classified material, the clearest example of the impact of classification of
scientific research on military research and development is that of the so-called beam weapon....
There has been a long and acrimonious debate in the United States over primarily, the feasibility of
the weapon.... The debate has been based on inadequate knowledge of the basic physics of the
processes involved in accelerating, guiding and propagating such a beam....”

A league of writers favoring freedom of expression and availability of information filed an amici
brief evaluating the article’s purpose [173]:



“Morland was making an important public policy statement that (1) our whole secrecy system of
national security is based on a myth and must be defused; (2) it is necessary to counteract the
mystique of recondite technical knowledge justifying decision by experts separated from the people
by a wall of secrecy; (3) in the long run the only way of halting or reversing the arms race and
strengthening the rule of law is to provide the people with all the information necessary for them to
decide important policy questions on the nuclear arms race.”

Morland in his first affidavit [38 A] expressed his own views:

“The point of my article is that the myth of secrecy is used to create an atmosphere in which public

debate is stifled and public criticism of the weapons production system is suppressed. I hope to
dramatically illustrate that thesis by showing that what many people considered to be probably the
ultimate secret, is not really a secret at all. The information is easily available to anyone who wants
to acquire it; therefore the attempt to keep such things secret is bound to fail in that other
governments will have access to the information anyway. Despite that, however, as long as secrecy
is employed, the people of the United States will have no opportunity to discuss the vital issues
involved. Thus the people who are being hurt are the people of the United States. The accuracy of
my description has no impact on my belief in the validity of my thesis. However, the value of the
article is directly dependent on whether the information is accurate or not.

“J. Robert Oppenheimer, the scientific director of the Manhattan Project, said, ‘No responsible
person will hazard an opinion in a field where he believes that there is somebody else who knows
the truth, and where he believes he does not know it....” The clear implication of Oppenheimer’s
remark is that if the government bomb builders can maintain even the appearance of an information
monopoly by comparison with the citizenry, they can also maintain a monopoly on ‘responsible’
opinion. If an actual information monopoly cannot be maintained, an apparent information
monopoly will still be effective in suppressing public debate. In the course of my research, I have
felt the force of the intimidation described by Oppenheimer, and I have seen it operate in others.”

On the basis of its publication experience, the Scientific American filed an amicus brief [175] that
made the following supportive statement:

“In any event it would appear plain that the sort of information conveyed by the article is essential
for public decision-making. Issues pertaining to the number, use, deployment, and limitations of
nuclear weapons depend upon such knowledge. So also the current debate over whether to start
production of the so-called neutron bomb turns on such factors. The very question of whether there
is a “secret” of the hydrogen bomb which other countries have not discovered, and which limits the
prospect of other countries possessing the bomb, is a matter of great public import. In addition there
are moral, political and economic questions to be answered.

“There is another reason why the information contained in the Morland article is vital to public
decision-making and has not been delegated to the exclusive use of the military. The article raises



crucial questions with respect to the functioning of a security system in a democratic society.”

A brief[152] filed by Morland’s lawyers says that his article discusses the important political issues
of proliferation of nuclear weapons and the dangers of government secrecy. “The article is not a
blueprint for the manufacture of a hydrogen bomb. Rather, it is political speech designed to foster
and encourage public debate about important public issues.”

The defendants quoted [S2A] the following passage from the Atomic Energy Act in support of their
argument regarding the intent of Congress in passing the Act:

“The dissemination of scientific and technical information relating to atomic energy should be
permitted and encouraged so as to provide that free interchange of ideas and criticism which is
essential to scientific and industrial progress and public understanding and to enlarge the fund of
technical information.” (Underlined language added in 1954):

In introducing their appeal brief[167], the defendants made effective use of this statement by Albert
Einstein on January 22, 1947:

“We scientists recognize our inescapable responsibility to carry to our fellow citizens an
understanding of the simple facts of atomic energy and its implications for society. In this lies our
only security and our only hope — we believe that an informed citizenry will act for life and not
death.”

Although the public — Congress, the media, and other institutions — need knowledge to make
decisions, a boundary must be drawn in a gray, indeterminate area to guard against divulging
information harmful to the public interest. That task has to be left to conscientious human beings,
armed with guidelines that are as precise, and adjustable, as the circumstances permit.

Halperin and Hoffman [H&H1-77] summarize their observations about government secrecy as
follows:

“In the aftermath of these episodes [through 1977], many outside the executive bureaucracy have
come to agree on the need to reexamine the way our government balances the public’s right to know
against the requirements of secrecy....

“The executive branch today has the capacity to conceal, for substantial periods of time, information
that would significantly contribute to legitimate public debate on major issues.... Secrecy has
delayed the correction of divisive and irrational policies. In some cases, moreover, the attempt to
prevent or punish unwelcome disclosures has led to significant infringements of our civil liberties.”

Contrary Views
One of the few dissenting views about the public need for technical information was filed by the



Justice Department [166] without further elaboration:
Technical information describing the design, construction and utilization of nuclear weapons ...
while useful to bombmakers, will do nothing to enhance political debate or commentary on issues
before the public, including nuclear policy or defense.

Ralph S. Hager [47], a physicist at Lawrence Livermore Laboratory, did “not recommend publishing
the Morland article, because it unnecessarily draws attention to an issue which has not been
demonstrated to be in the interest of national security.”

A slightly negative note was offered by the Fusion Energy Foundation [170]: “The editors of The
Progressive seem to have gone out of their way to provoke government censorship.” That statement,
and a few by others in a similar vein, appear to be addressed more to tactics than principle. There
was fear, particularly among the news media, that the delicacy of the subject matter was likely to
render this a lost cause — that there was too much public, congressional, and judicial sympathy with
the government’s side.

That theme was reflected in the view of Jeremy Stone, the director of the Federation of American
Scientists, who said that The Progressive’s “socially useful purpose” did not require it to “resist
most or all of the deletions.” Stone stated [51] that the FAS knew of “no plausible reason why
supporters of the test ban are hampered by not knowing technical details of how the bomb is built.”

Actually, that statement is inconsistent with the FAS practice of assembling well-known technical
advisors to make statements on various public issues. Many of these people (George Rathjens,
George Kistiakowsky, and Hans Bethe, for example) have access to classified information;
consequently their statements are made in light of knowledge of such details or with the implied
consent of the few who have such knowledge. Some supporters of the test ban do, in fact, know
“technical details of how the bomb is built” when they issue their public pronouncements. (As a
matter of fact, Theodore Taylor, in a publication [Annual Review of Nuclear Science, 25:406 (1975)]
explaining his concern over the adequacy of safeguards over nuclear reactor fuel, found it necessary
to apply specialized weapons-related technical information in support of his arguments.)

In fairness to Stone, he had not seen the article and perhaps had been taken in by the exaggerated
implications, by both The Progressive and the government, that the article was in some sense a
blueprint for an H-bomb. As we have already indicated, we agree that the public does not need a
blueprint. However, as we shall show, that sort of detail was not to be found in the article.

In any event, concerned about the precedent that might occur if the Supreme Court permitted a
permanent order of prior restraint, Stone said that The Progressive had “an obligation to its collegial
organs of the press not to provoke unnecessary and possibly unwinnable fights over the first
amendment.” [51] Although it turned out that The Progressive did not suffer a permanent injunction,
we do not find Stone’s concern unreasonable. The theme was also expressed by some of the news
media in their initial reactions to the charges.



OVERVIEW

Though we would not have chosen the subject Morland used to dramatize his point, his article
contained data and information relevant to: ongoing public debates regarding U.S. government
policies and budgets; practices in the areas of national defense, public safety, environmental impact,
production and shipment of nuclear weapons, and deployment of weapons of mass destruction; and
the use of governmental secrecy to obscure the extent to which nuclear-weapon activities are spread
in the industrial, geographical, and work sectors of American society.

Morland’s article, moreover, is an attempt to draw attention to the moral issues that surround the
continued manufacture and deployment of weapons that can destroy large cities. It points out
important nontechnical public issues associated with H-bomb development and production. These
include the financial cost to the public, the visibility of the nuclear munitions establishment, and the
continuing low-profile development, testing, and production of thermonuclear weapons. All of these
issues have arms-control and proliferation implications; all of them require sufficient public
understanding of design concepts to permit informed discussion.

Arms control and proliferation are two major areas where there is definite need for independent
derivation of the underlying concepts. Without government authentication, such independent
analysis cannot damage national security; on the contrary, it benefits the nation by making possible
intelligent public debate of major governmental policies.

Weapons concepts can reach the public directly or indirectly. Direct exposure to the ideas, at least
on a primitive level, is needed to establish the basis for discussion. Indirect information comes
through independent scientists, engineers, technical journalists, and knowledgeable persons who can
assimilate the weapons information at a more sophisticated level. These knowledgeable specialists
have a need and responsibility to be informed well enough to give the public a worthwhile,
independent view of technology-related government actions.

Earlier in this chapter, the interdependence of various technical issues related to strategic offensive
and defensive weapons systems was discussed in some detail. Failure to adequately account for the
long-range impact of offensive and defensive strategic technologies on the security of the country
has resulted in a spiraling, self-defeating effort to regain security through the acquisition of more
and more exotic and technologically dubious weapons systems. Public interest in policies that more
clearly take into account the capabilities and limitations of such technology may be the only hope
for bringing these technologies under control.

In the past there have been important decisions that did not have the benefit of public debate.
Perhaps the most significant decisions on technological policy were those associated with the
Manhattan Project. It is certainly not obvious that public discussion about atomic bombs would have
led to a different situation today, and it is also true that there was a period where secrecy about the
atomic bomb served a legitimate national security need. But the secrecy was carried too far, and as
a result the public was not able to take part in formulating policies that affect us to this day.



Furthermore, there has grown up an acceptance, even awe, of secrecy in the most influential areas
of American military and industrial development, and concurrently the threat of mass destruction
of civilians has, without conscious decision, become an instrument of foreign policy.

Holloway [HOL-79] has commented on the changed nature of things: The use of atomic energy for
military purposes has provided the most important turning-point in the history of warfare and has
had a profound influence on international relations since 1945. Moreover, the creation of nuclear
weapons has raised difficult [and troubling] questions about the relationship of science to politics,
of truth to power — questions that are posed and answered differently in different societies. The
manner in which the Soviet Union entered the atomic age had a major influence on later Soviet
policy and has become part of the experience on which Soviet leaders draw in their dealings with
the Western powers and in their pursuit of technological progress.

There are critical questions still facing the country regarding fission weapons. What are the essential
technical and diplomatic elements of an effective nonproliferation policy? Safeguards, a ban on
testing, and self-control among the superpowers may all be vital ingredients. A thorough knowledge
ofthe underlying technical questions and their relationship to diplomatic strategies has been lacking.
Neither the government’s nor the public’s conception of how to direct the uses of technology has
been influenced by attempts to analyze policies with an eye on technical realities. The nuclear-
weapon states have failed to agree on a comprehensive ban on nuclear testing or on otherwise
limiting their own nuclear armaments. Safeguards procedures for nuclear power are inadequate. The
illusion that secrecy will control the spread of nuclear weapons persists, and the lack of creative
diplomatic initiatives continues to take its toll.

To be effective, antiproliferation policy must be formulated in the light of reality, as determined
from the relevant, accurate facts. A detailed look at fission technology reveals that a ban on nuclear
explosive testing would be effective in squelching proliferation, and further that proliferation will
be hard to prevent without a test ban. To arrive at that conclusion, one requires extensive
information about fission explosives, information of a type that is already available to experts
around the world who do not have access to classified information. That individuals can and do
derive such conceptual information is a benefit to the public, not a threat.

How about fusion weapon proliferation? We are still at a threshold, beyond which, perhaps, lies
unlimited spread of H-bombs. What will hold the line? Again, a ban on testing, self-control — and
the corresponding restraints on the prerequisite fission weapon proliferation. And again, to
comprehend these solutions, none of which the superpowers have adopted, it is necessary to have
some understanding of the conceptual basis of fission and hydrogen weapons.

There are many other technological questions essential to society’s health and well being that must
be analyzed publicly: genetic manipulations, computer data privacy, biological and chemical warfare
agents, nuclear reactors. Each poses new challenges to civilization, and each must be dealt with
realistically and openly if applications are to be a benefit rather than a disaster.



The Bottom Line

There are many reasons why people must be guaranteed adequate access to information. Technology
i1s growing in scope, pervasiveness, and complexity, demonstrating both benign and malignant
aspects. Information about it is essential to the health and stability of our society. Three of the most
significant decisions in world history were made in closed chambers: to undertake the development
of the atom bomb, to use the bomb on Japan, and to develop the hydrogen bomb. Each of these
decisions has had a direct impact on our current predicament.

Consider, in particular, the secret decision to proceed with the thermonuclear bomb. Since the
consequences for the future security of the U.S. (and the world) were not debated openly, the public
had no chance to learn that an immense and visible nuclear explosive testing program was required
to develop that weapon —a program that could have been forestalled by verifiable international
agreement. Had it been known that the concepts were independently deducible, that others could
eventually devise such weapons (as they did), and that there could be strong assurances against
surprise, we would perhaps be far better off.

In view of the national suicide that could be triggered either by first use of any type of nuclear
weapon or by retaliation in kind, national security decisions clearly must be based on more than
mere short-term military considerations. Questions about the reliability of command, control, and
communication networks that govern nuclear weapon systems, especially in a hair-trigger mode that
might not be accident-proof, point up the need for the public and Congress to have access to more
of the information that should be factored into strategic policy. In fact, because of secrecy within
the various departments of government, the executive branch itself perhaps does not know enough
about the thinking of competent military strategists in the various armed services.

Today, as we survey the landscape of nuclear technology’s impact on society, we find it covered
with issues in which there is significant vested public interest: the prevention of further strategic
arms escalation; the safety, command, and oversight of nuclear weapons; the social and political
effect of modern weapons; the banning and verification of nuclear explosive testing; the slowing of
proliferation by technical measures in the fission fuel cycle and in the development of fusion power.
In all those areas there is the need for enough technical understanding to permit the technologies to
be kept in constructive channels. Independent scientists must have access to enough information to
give accurate, timely advice to the public, the Congress, and the courts in the ongoing effort to keep
technology controlled and directed. That is the bottom line.
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CHAPTERI1V: OPPOSING LEGAL ARGUMENTS IN THE
Progressive CASE

Howard Morland and The Progressive saw decisions about hydrogen weapons as too important to
be left to government insiders. The insiders (although not all of them) felt that Morland had
information that was too dangerous to be left out in the open. In accordance with the American way
of resolving such conflicts, the matter went to court.

As a guide through the legal maze, here is a brief roadmap. The dispute over publication of
Morland’s composition became a legal issue when in March 1979 the U.S. government moved to
prevent publication by bringing a civil suit. The federal court was asked to issue a temporary
restraining order (TRO), to be followed by preliminary and permanent injunctions against
publication. The government presented its case in a series of briefs and affidavits by officials and
by scientists on its behalf, trying to show that the Atomic Energy Act of 1954 would be violated if
the article were published, and that the consequences would be harmful to the United States.

Because detailed opposing arguments were not heard before the TRO was issued on March 9, the
defendants’ first opportunity to present their case was at a March 26 hearing on whether there would
be a preliminary injunction. The defense obtained supporting affidavits from a number of scientists
throughout the country, and some amici curiae briefs were filed. The injunction was granted, and
both sides began preparing for the appeal.

In summarizing its proposal to delete about 20 percent of Morland’s article, the government said that
the sensitive parts of the article revealed “three secret concepts” that were important in designing
thermonuclear weapons. (Those concepts were ultimately revealed to be “separate stages,”
“radiation coupling,” and “compression.”) During the litigation, documents and articles about fusion
that included mention of the forbidden concepts were found to be publicly available. Especially
damaging to the government’s case was the discovery that some of its weapons reports had been
declassified by mistake, particularly one designated UCRL-4725. For several years, that report and
others, revealing not only general concepts, but also experimental details about thermonuclear
weapons, had been available to the public! On the basis of this, a motion to vacate the preliminary
injunction was filed by the defendants on June 15 — but to no avail.

The litigation entered the Circuit Court of Appeals in Chicago. On September 17, before a judicial
decision was reached, the government withdrew.

Two types of arguments had been presented, statutory and constitutional. The government primarily
argued that publication was forbidden by the Atomic Energy Act, while the defense held that the Act
would be unconstitutional unless it also required the Pentagon Papers test of harm to be met before
prior restraint could be imposed. Not contested was the right of the government to bring criminal
charges after any publication that resulted in unauthorized disclosure of classified data. A unique
element of the case was the technical component: Whether the technical concepts contained in



Morland’s article were already in the public domain was one question, and another was whether the
alleged risk of proliferation of nuclear weapons was real.

Throughout the book we make reference to the Pentagon Papers case, a most important legal
precedent from 1971. That case is known in legal circles as New York Times Co. v. United States
(403 U.S. 713 (1971)), or, for short, as New York Times. Its outcome was that the New York Times
and the Washington Post could continue to publish a top-secret history of the Vietnam war that had
fallen into their hands.

Mention is made below of documents and proceedings held in camera, which is legal jargon that
means the public (and even the defendants) may be excluded. In order not to prejudice the
government’s claim that the Morland article contained secret information, Judge Warren agreed to
place a protective order on affidavits and briefs. Public versions of the documents could be released
after deletions. Many of the in-camera documents were made public after the litigation was
terminated.

The legal issues in the Progressive case are summarized at the end of this chapter. In subsequent
chapters we evaluate the technical issues, leading up to an analysis of the litigation in Chapter X.

FILINGS FOR A TEMPORARY RESTRAINING ORDER

On March 8, 1979, the government filed a civil action complaint [1] for a temporary restraining
order (TRO) to prevent the defendants (Morland, The Progressive, Knoll, and Day) from publishing
the article. Having jurisdiction was the U.S. District Court, Seventh Circuit, for the Western District
of Wisconsin. The claim was that the article contained Secret Restricted Data as defined in the
Atomic Energy Act of 1954, which permits the government to seek a court order restraining
publication [Note IV-1]. The Act (see Appendix C) defines “Restricted Data” as including, among
other things, “all data concerning ... design, manufacture, or utilization of atomic weapons.”

Officials of the Department of Energy had advised the defendants that the article contained
Restricted Data as defined by the Act. Accordingly, the first count of the charge was that such
notification gave the defendants reason to believe that publication of the article would injure the
United States or secure an advantage to foreign nations. The second count was that publication of
the article would result in “grave, direct, immediate and irreparable harm to the national security of
the United States and its people.” That language was chosen to satisfy the criteria for prior restraint
specified by some of the Supreme Court justices in the Pentagon Papers case.

The district court was requested to issue a temporary restraining order and a preliminary injunction,
with the intention that both would subsequently be made permanent.

Briefs for the Government
In supporting their application for restraint and injunction, the government lawyers laid out their
arguments [4]. First, they contended that the information in the article, “particularly in the form



presented,” was not available elsewhere, and that the potential for proliferation jeopardized the
security of the United States [Note I[V-2].

Second, to justify temporary injunctive relief, the government advanced these claims: (1) there was
prima facie evidence the defendants were about to violate the law, (2) the United States would suffer
irreparable harm in the absence of an injunction, and (3) an injunction would serve the public
interest without substantial harm to the defendants.

“Born classified.” In trying to establish the merit of its argument, the government suggested that
even if some of the “Secret Restricted Data” contained in the article represented “an original work
product,” its restricted status would not be changed. The argument was that Congress, by not altering
the AEC’s interpretation of the Restricted Data provisions of the Atomic Energy Act, deemed this
“classified at birth” concept to be necessary to “ensure that sensitive information would not be
divulged before the United States had an opportunity to assess its importance and take appropriate
classification action” [Note IV-3].

Prior restraint. In further arguments, the government noted that “prior restraints have been upheld
by the courts where the government has demonstrated the need to preserve the secrecy of classified
or sensitive information.” Examples cited included secrecy restrictions imposed on former CIA
employees, and restraints against a government contractor’s communication of details about
constructing and operating a torpedo.

In anticipation of counter arguments, the government asserted that the action for restraint was not
“barred by the Supreme Court’s decision in New York Times v. United States.... The present case
is readily distinguishable ... in several significant respects.... First, this litigation is brought pursuant
to a statute ... which specifically authorizes ... injunctive relief.” The government requested judicial
deference to congressional judgment in the matter.

It also argued that “the nature of the material sought to be published by the defendants here is ...
fundamentally different from that involved in New York Times....” The government suggested
(contrary to its position in 1971) that the Pentagon Papers were “newsworthy” because of their
“historical importance to the then-ongoing debate over American involvement in the war in
Vietnam,” whereas in Progressive the article will disclose technical information on the design and
operation of a hydrogen bomb. This information is of questionable historical significance. Rather,
the Secret Restricted Data involved here is of current military significance to any nation attempting
to develop a hydrogen bomb capability.

The government invoked national-security arguments, citing the constitutional powers of the
President regarding events that are “kindred to imperiling the safety of a transport already at sea.”
Irreparable harm. In support of its contention that harm would befall the United States if the article
were published, the government alleged:



“The potentially grave consequences to the security of the United States and the world itself
resulting from the threatened disclosure are obvious and frightening.... Present and potential enemies
of the United States will be materially assisted in their development of the most destructive weapons
known to mankind. Nations which are not currently seeking to develop such devices due to the high
cost of years of experimentation may decide to do so as a result of the “shortcut” presented in the
challenged publication.”

The consequences of publication were projected by the government to endanger policies relating to
“nuclear nonproliferation and strategic arms limitation,” in which case “modern civilization will be
one step closer to its potential destruction in a nuclear holocaust.”

United States obligations under the Non-Proliferation Treaty were also invoked, by noting that
nations are bound “not in any way to assist, encourage, or induce any nonnuclear-weapon state to
manufacture or otherwise acquire nuclear weapons or other nuclear explosive devices, or control
over such weapons or explosive devices.”

The court was assured that the defendants would not suffer unduly, because the government’s
“interests in protecting the security of the United States ... clearly outweigh any inconvenience to
the defendants,” and “the alleged ‘newsworthiness’ of the information sought to be published will
[not] be lost or diminished by a publication delay.”

In-camera filings. In a memorandum [59] that was originally filed in camera, but released when
the case was dropped, the government stated that the Morland article contained “a core of data that
has never been publicly disclosed in any fashion.” It admitted that, by bringing suit, it had officially
confirmed the contents of the article [Note [V-4].

“By 1its nature ... this litigation and the circumstances in which it was brought confirm that the
information which the United States has designated as Restricted Data in the Morland article is in
fact essentially correct and does in fact describe the operation of a hydrogen bomb.”

The process of confirmation started at the very first hearing. Presented to the court was an
impressive array of affidavits from high government officials attesting to the accuracy and
sensitivity of the article. Under Note V-5 we give some pertinent excerpts from statements sworn
to by such dignitaries as the Secretary of Energy, the acting director of the Arms Control and
Disarmament Agency (ACDA), the head of the ACDA’s Nonproliferation Bureau, various other
government officials, and the directors of the two major nuclear weapons laboratories.

Prominent in this collection is the affidavit [23] of Jack W. Rosengren, a weapons physicist and
government consultant. The nub of his testimony (see also Note IV-5) was this part:

“Nowhere is there a correct description of the type of design used in U.S. weapons. This type is far
superior in efficiency and practicality to any other known type of design.... The Morland Article
goes far beyond any other publication in identifying the nature of the particular design used in the



thermonuclear weapons in the U.S. stockpile. [It] describes in a relatively detailed manner the design
concepts and certain specific design features of U.S. thermonuclear weapons. This accomplishment
would normally take a substantial investment of time and resources which would be obviated by the
publication of the article, and it is therefore an extremely important disclosure to a nation seeking
a thermonuclear capability. We say more about this testimony further on.”

Hearing on the Temporary Restraining Order

On March 9 United States of America vs. The Progressive, Inc., et al. was called for hearing in
Milwaukee on a temporary restraining order, with Judge Warren presiding [31]. Lawyers for the
government and 7he Progressive made their statements, and then Judge Warren, just before
announcing his decision, orally expressed some thoughts about the issues, nonlegal and legal:

“I’d like ... to think a long hard time before I gave the hydrogen bomb to Idi Amin. It seems to me
that’s just what we are doing....

“There is a difference between spoiling the relationship that I have with another member of the
world community and making it possible for them to take me out of existence....

“I can’t help feeling that somehow or other to put together the recipe for a do-it-yourself hydrogen
bomb is somewhat different than revealing that certain members of our military establishment have
very poor ideas about how to conduct a national effort in Vietnam....

“You can’t speak freely when you are dead. And time, which was mentioned here, is one of the
factors. There are times in the tableau of human history when time can be important. I think back
as a World War II soldier to what would have happened to me and all my colleagues and probably
all of us if the V-2 had been developed just a little bit faster that it was, and I question very much
whether anybody is entitled to express their freedom of speech at the expense of my liberty or my
life.”

Regarding the legal issues, Judge Warren said,

“At the outset, I recognize that any prior restraint on publication comes into any Federal Court with
a very heavy presumption against its validity....

“We have to consider four factors in deciding whether or not to grant a temporary restraining order:
One, plaintift’s likelihood of success on the merits; two, whether plaintiff will suffer irreparable
harm if the temporary restraining order does not issue; three, whether the issuance of the order
would substantially harm the other party in the proceedings, the so-called balancing of the harms
factor; and then, finally, the interest of the public....”

“No one would question but that a government might prevent actual obstruction to its recruiting



service or the publication of the sailing dates of the transports or the number and location of troops.

“So on similar grounds the primary requirements of decency may be enforced against obscene
publications, the [security] of the community life may be protected against incitement of actions of
violence and the [overthrow] by force of orderly government. The constitutional guarantee of free
speech does not protect a man from an injunction against uttering words that may have all the effect
of force....

“Now, when anybody thinks of the First Amendment rights and any limitations on them, why
everybody talks about ... the case where famous Justice Holmes talked about yelling fire in a
crowded theater. The most stringent protection of free speech would not protect a man in falsely
shouting fire in a theater and causing a panic....

“I am impressed here by the fact that contrary to the New York [Times] case, we do have a specific
congressional application of public policy in the forms of prohibited statute.... [sic]

“I am not particularly entranced by the argument that I seem to be hearing from the respondent: that
somehow or other newspapers occupy a different status in things than any other person. I think that
is a very dangerous constitutional concept to start adopting....

“Even though I recognize that it’s very close to a deep constitutional issue and being unable to find
any real harm that would substantially run to 7he Progressive in a mere delay of this article ... the
Court does find that a temporary restraining order should issue.

“Therefore, the defendants, including Mr. Morland, their agents, servants, employees and all other
person in active concert or participation and each of them, are hereby temporarily restrained from
publishing or otherwise communicating, transmitting or disclosing in any manner any [restricted]
data contained in the article, ‘How a Hydrogen Bomb Works.’

“Now, this restraint on publication, since it is a prior restraint, and, therefore, of ... the kind that we
must guarantee against, will be for the shortest possible period consistent with the opportunity for
the government to substantiate its claim at a hearing on the request for preliminary injunction.”

FILINGS FOR A PRELIMINARY INJUNCTION
Judge Warren ordered the hearings on a preliminary injunction to be held within ten days. The
defendants were then just beginning to assemble their witnesses and their legal support.

Brief in Opposition to Preliminary Injunction [S2A]

Five primary arguments against the preliminary injunction were advanced by the defendants. They
contended (1) that the government had failed “to sustain the heavy burden necessary to overcome
the First Amendment’s presumption against prior restraint”; (2) that the information in the article
was in the public domain, and therefore not subject to the Atomic Energy Act; (3) that dissemination



of information that is public cannot be deemed injurious to the country; (4) that the Atomic Energy
Act did not really authorize prior restraint; and (5) that if, nevertheless, Congress did intend to
authorize prior restraint in the Atomic Energy Act, its overbreadth and vagueness render that
authorization unconstitutional. [Note [V-6]

To buttress their third point, the defendants quoted from Judge Learned Hand in United States v.
Heine: “When ... information has once been made public, and has thus become available in one way
or another to any foreign government, the ‘advantage’ [to a foreign country] intended by the
[Espionage Act] cannot reside in facilitating its use by condensing and rearranging it.”

Affidavits on Behalf of The Progressive

Affidavits initially filed for The Progressive were either by the defendants or by scientists on their
behalf. The nontechnical affidavits dealt with the process of researching and reviewing Morland’s
article. The technical ones focused mainly on the public domain issue.

Howard Morland. The author of the article submitted a declaration [38A] describing his
background and how he obtained his source material [Note IV-7]. His visits as a reporter for The
Progressive to government facilities and contractors were arranged through the Department of
Energy. He visited a few of the facilities as a member of the public. He documented his official
conversations, included copies of diagrams from the open literature, and described his process of
eliciting, elucidating, deducing, and adducing the technical information included in the article.

“On the basis of my experience, I conclude that a nuclear scientist would have no trouble picking
the correct diagram [of the H-bomb concept]. There is no information in my diagrams which is not
present in the attached [encyclopedia] diagrams, logically deducible from information that is present
in the attached diagrams, or published material. The whole story can be discovered by reading
encyclopedias with a critical eye....”

In one portion of his testimony, the answer that a student gave to Morland in response to a question
was originally censored, but ultimately released when the case was settled. He described the incident
like this [57]:

“I was giving a talk to approximately 30 undergraduate students at a dormitory at the University of
Alabama ... and I asked if anyone in the audience knew how thermonuclear weapons work... One
person in the room said that the U-238 casing focuses gamma rays from the exploding trigger onto
the fusion fuel.”

Although not quite correct, implicit in that remark were what would later become known as the
forbidden concepts of separate stages and radiation coupling. Morland in the remainder of his
affidavit went on to recount his conversations with some scientists, including Stanislaw Ulam, John
Gofman, and Sidney Drell, mentioning further clues that he picked up.



One of the in camera affidavits submitted by government affiants Rosengren and Grayson charged
[68] that Morland must have had “a great deal of guidance from a person or persons with access to
secret design information,” and found great significance in the fact that Morland cited no public
reference for many of his details.

Although such charges had a strong psychological effect on the court, they could not then be openly
discussed, because the government refused to declassify any part of those affidavits. Without that
very strong but undocumented allegation that Morland had access to secret information, the
government’s case would have been substantially weaker. Our retrospective examination of the
government’s analysis of the Morland article indicates no justification for the charge, and we note
the lack of eventual criminal prosecution of anybody.

Although Morland had not seen any in camera filings, he was aware [76A] of the contention by
Rosengren and Grayson

“that I must have obtained government documents showing the design of a thermonuclear weapon
to write such a detailed and accurate article and that I then made it appear I fashioned the article
from my own research.

“It is obvious the government is embarrassed by my article and by the public literature which
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explains the very concepts the Department of Energy (DOE) claims are ‘secret’”...

“In preparing the Morland Affidavits [ and II [38, 38A, 57], I did not purport to list every individual
with whom I spoke or every piece of public information which I examined.... As I indicated in the
article:

‘People who make these weapons enjoy their work. Like most of us, they enjoy talking shop. They
must also promote their activities in order to raise funds from Congress and to recruit employees.
They learn to talk and write without using classified words, but they can’t live in a vacuum.’

“..Jt was a process of elimination based on what others told me.... I would constantly ask
knowledgeable people whether the diagrams were accurate.... [ read the public literature and talked
to many people working in the field of nuclear weapons. If I have asked penetrating questions, any
other person who wants to obtain such information for a foreign country and who is more qualified
than I could ask better questions and obtain the answers much faster and with more precision than
Idid.”

In answer [86] to the government’s complaint alleging intent to cause grave harm to the United
States, Morland denied the charges and noted that enforcement of the Atomic Energy Act has been

“non-existent, inconsistent and inequitable, thereby discriminating against this answering defendant
in violation of his right to free speech and press, due process of law and equal protection of laws



contrary to the First Amendment and Fifth Amendment to the Constitution of the United States.”

Erwin Knoll [43]. The editor of The Progressive provided background information on the history
of the magazine and its involvement in many societal issues, including the nuclear arms race.
Because under the Atomic Energy Act the intent of a person who might divulge classified
information is a significant legal factor, Knoll said explicitly:

“This affiant has no reason to believe that any information in the Morland article will be utilized to
injure the United States or to secure an advantage to any foreign nation.”

Samuel Day, Jr. [44]. The managing editor of The Progressive provided background information
on his arrangements with DOE to tour “unclassified portions of some of the key facilities in the
nuclear weapons production cycle,” and recalled the events leading up to the filing of legal
proceedings by the government (see Chapter I). In addition, Day confirmed the statement of intent
sworn to by Knoll.

Theodore A. Postol [45]. Postol’s affidavit was introduced to represent the opinions of a physicist
who had no weapons research experience. Postol was one of the original group at Argonne National
Laboratory that had technically reviewed the article. He gave his opinion that it contained no
information or ideas that were not already common knowledge among scientists, including those
without access to classified information, and supported it by outlining some physical reasoning that
could lead to some of Morland’s conclusions.

After Postol’s affidavit was written, it became clear that the government would not allow it to be
filed publicly in its original form; consequently, it was partitioned into two parts, the second one to
be submitted in camera. A clue to the origin of its sensitivity is found in this excerpt from the first
part:

“It was my judgment at the time of reading the Morland article, and it is my judgment now, that the
article contains no ideas or information which could not be readily concluded or obtained by any
competent physicist after seeing the diagram prepared by Dr. Edward Teller for his article on the
hydrogen bomb in the Encyclopedia Americana (Vol. 14, p. 655), attached hereto. Furthermore, the
ideas and information contained in the Morland article would be arrived at not within years, but
within hours.

“In my Affidavit No. 11 filed contemporaneously with this Affidavit, I demonstrate that a careful
examination of the Edward Teller article in the Encyclopedia Americana would result in a physicist
quickly coming to the same conclusion as did Morland....”

Postol cautioned the court about excesses of secrecy, but pointed out that secrecy can have a useful
role as an instrument of “technology denial” — as a method for slowing the spread of potentially
dangerous technologies.



His second affidavit [58], released in expurgated form not long after it was filed (and in total after
the government dropped its case), was written “to discuss in rudimentary physics terms the analysis
which a physicist would use to arrive at the conclusion in the Morland article.” Starting with known
information about yields of thermonuclear weapons, the established basic thermonuclear reactions,
and the properties of possible fusion materials, Postol drew some then-classified conclusions
(originally deleted) about the magnitude of the radiation pressure available from the fission trigger.
Regarding the mechanism for energy release in nuclear reactions, he referred to estimates of energy
density and internal weapons temperatures that are available in a widely available article by Harold
L. Brode [BRO-68]. Postol’s conclusions were deleted from the expurgated version of his affidavits,
along with the specific page references to Brode and two college textbooks, but it would have been
a simple matter for another physicist to deduce from the public record the concepts the government
sought to suppress. In addition, although the page numbers had been removed from the references
in the expurgated release of Postol’s second affidavit, they were not removed from the identical set
of references appended to his first affidavit —thereby highlighting the sensitive portions.

Postol said that “reference to the Encyclopedia Americana diagram supplied by Edward Teller”
helped to “provide the information necessary to qualitatively understand some features of fusion
ignition in thermonuclear weapons.” Some parts of his discussion of Teller’s diagram were also
deleted, as well as some material for which, as we mentioned, the references were not deleted. Later
we have more to say about the Teller diagram.

Postol concluded: “The arguments here contained in no way indicate how one would go about ...
designing, engineering and constructing a successful thermonuclear weapon. Thermonuclear
weapons are so complex and subtle in design that no nation-state which had not engaged in a
program of extensive testing, in addition to development, can realistically be regarded as a
thermonuclear state.”

In its memorandum [59] opposing public filing of certain affidavits, the government said that
Postol’s second affidavit [58] disclosed the essential aspects of thermonuclear weapon design and
attempted to quantify mathematically those aspects, resulting in public disclosure that

“would surely result in damage to the security of the United States.... Otherwise innocent references
are used in a manner which clearly divulges the classified portion of an article [Morland’s] which
has already been confirmed as containing an accurate analysis of how the hydrogen bomb
functions.”

Seven other physicists — representing a range of experience including work on the Manhattan
Project and past or present employment at one of the weapons laboratories — supported Postol’s
contentions about the deducibility of Morland’s information in a series of depositions that were
nearly identical to each other [Note IV-8].

Important testimony in support of the same point also came from Hugh Edgar DeWitt [Note IV-9],



a theoretical physicist at Lawrence Livermore Laboratory, and from Ray E. Kidder [Note IV-10],
a senior weapons physicist and associate division leader in the Theoretical Division of that same
laboratory. Kidder claimed that “statements made in the affidavit of Jack W. Rosengren are
misleading and, in part, factually in error.”

Briefs by Friends of the Court

The American Civil Liberties Union was granted permission to submit a memorandum as amicus
curiae, with emphasis on the constitutional issues. They argued [34] that the First Amendment
prohibits prior restraints upon press except perhaps in extraordinarily limited and narrow
circumstances; that the court needed independent expert testimony to assist it; and that, to the
greatest extent possible, the proceedings should be conducted in public.

Regarding the first argument, the ACLU noted that in the Pentagon Papers dispute (New York
Times), “the Supreme Court reaffirmed its strong commitment to the long-standing rule against prior
restraints upon the press.” However:

“The opinions in the New York Times case ... leave open the possibility that the government can
restrain the publication of a narrowly defined category of technical information whose publication
would in fact ‘surely result in direct, immediate, and irreparable damage to the Nation or its
people.””

The ACLU argued that the “grave consequences asserted by the government in this case must be
subjected to an exacting standard of proof in order to overcome the heavy presumption against prior
restraints.” They claimed that the government’s affidavits were either “conclusory or speculative,
or both,” citing passages from the public affidavits of Van Doren, Pickering, Sewell, and Griffin.
(“Conclusory” was used to mean “stating unsupported conclusions.”)

To be explicit about what was not at issue, the ACLU noted that the case did not involve
government employees, the acquiring of restricted data through unlawful means, or the applicability
of criminal sanctions after publication. “Rather,” they said, “this case raises the quite different
question of whether the government can enjoin the press from publishing information it has lawfully
acquired.”

The ACLU said that the Atomic Energy Act “violates the First and Fifth Amendments, because the
definition of prohibited information is dependent on the ad hoc judgment of the Executive Branch.”
The need for independent expert testimony was supported by the observation that “experience has
shown that governmental claims in national security cases are often erroneous or exaggerated.” One
example cited was the Pentagon Papers, whose publication has failed to result in the “grave and
immediate danger to the security of the United States” that the government predicted. Another
example (Marchetti) was an injunction against a former CIA employee.

Regarding the need for independent expert witnesses, the ACLU noted that “the allegedly sensitive



material in the article is probably unfamiliar to persons trained in the law.” Consequently, consistent
with previous precedents involving “special masters,” the court should have obtained independent
advice in evaluating the information and its significance.

Affidavits by Friends of the Court

Kosta Tsipis [S5]. Having read the article, Tsipis, an academic physicist with publications in
weapons science and technology, said in an affidavit that, while the article did not contain “nearly
enough to permit another nation to develop and manufacture such a fusion device,” the “total time
necessary for another nation to arrive at a successful device could be foreshortened by the
information made available by the article” [Note IV-11]. As mentioned in Hugh DeWitt’s
“Commentary” elsewhere in this book, Tsipis also told how he had easily deduced the secret concept
of “radiation implosion” in 1973.

Gerald E. Marsh, George S. Stanford, and Alexander DeVolpi [62]. These three physicists had
read and technically reviewed Morland’s article before the injunction was sought. They filed a
declaration on behalf of the AC LU. Although each had a Q-clearance, allowing access to classified
DOE information, none of them at the time had seen classified data regarding thermonuclear
weapons. The affiants had research experience with fissionable materials and were familiar with the
open literature on atomic weapons and arms control. They made the following recommendation:

“We support the position of the American Civil Liberties Union in urging the Court to appoint an
independent panel of experts to determine whether publication of the article would surely result in
direct, immediate, and irreparable damage to the nation and its people. Also, we are of the opinion
that the Government should offer firm, substantiated proof by expert testimony that the Morland
article contains vital information that could not be readily deduced by competent scientists or
engineers from well-established, commonly understood physical principles combined with
information already in the open literature, such as the article by E. Teller in the 1976 edition of the
Encyclopedia Americana.... We draw attention especially to the highly suggestive diagrams
appearing in Teller’s article that have much similarity to those given by Morland.

“It 1s our opinion — based on a study of the article, based on knowledge of related technology, and
based on our understanding of the technical literature — that an independent panel of technical
experts may very well conclude that many competent scientists, in the United States or in foreign
countries — using public source documents, logical and inductive reasoning, and a universal base
of common understanding of physical principles and technology applications —would probably
arrive at conclusions at least as suggestive of thermonuclear weapon design and operation as those
described by Morland.”

Marsh, Stanford, and DeVolpi expressed support for proper and authorized protection of
information, resources, and facilities that might be misused “to the detriment of national and
international security.” At the same time, they observed, “World peace is best served by a pervasive,
abiding, and vigilant public awareness of the operations and implications of institutional activities.”



Alexander DeVolpi [63]. Having just made a study that led to a book on nuclear weapons
proliferation [DE V-79], DeVolpi was in a good position to challenge government assertions that
publication of Morland’s article could measurably contribute to the proliferation problem.
Addressing what turned out to be a major issue as the case moved through the courts, DeVolpi
referred to possible ulterior motives behind the government’s actions:

“The significance placed by the Government upon the vague information contained in Morland’s
article is open to question. Behind the Government’s interpretation there is a possibility of political
motivations. If the Government is relying primarily upon a shallow structure of secrecy and
technological denial to resist proliferation, such a policy will be inadequate because the knowledge
and techniques of weapons concepts are publicly available, as Morland has shown. There are more
substantive technological and institutional commitments — such as the reduction of national
emphasis on nuclear armaments, the recycling of plutonium under safeguarded conditions, and the
discontinuation of the testing of nuclear weapons — that should be discussed in the public arena.
Moreover, intelligent framing and consideration of these questions requires at least the level of
conceptual knowledge that the Executive Branch seeks to forbid. To take issue with Government
policy in the areas of arms control and proliferation is tantamount to taking issue with the
Government’s interpretation and selected release of information about underlying technologies.”

DeVolpi commented that prevailing official weapons policy was likely to spur proliferation, and that
some aspects of national defense policy were inconsistent with public safety [Note IV-12]. He noted
that there were certain inconsistencies regarding proliferation potential in the government’s case,
along with some indiscretions. The point was made that more than enough information already
exists in the public domain to satisfy the broad conceptual planning of thermonuclear weapon
development. The key to slowing proliferation most effectively, he said, is a total ban on the testing
of nuclear weapons.

DeVolpi concluded:

“In my opinion, open inquiry should not be entrained by government fiat simply because data,
information, or ideas are not consistent with policies promoted by the Administration in office. The
Courts should not allow incremental conscription of concepts that are born outside the pale of
federal jurisdiction. There are other, less infringing methods of deterring proliferation than
censorship of The Progressive. It is further my judgement, having read the Morland article and the
petitions from the Departments of State and Defense, that publication would not directly,
immediately, or irreparably jeopardize national efforts to impede proliferation or ensure security.”

Reply by the Government

In response to the defendants’ contentions, the government submitted several affidavits and a brief.
The most renowned person to file a declaration was Nobel laureate Hans Bethe. He is former
chairperson of a panel to evaluate foreign nuclear weapons technology, was responsible for
theoretical development of fission weapons during the second World War, and is a consultant to the



government in many matters dealing with nuclear arms and technology. He said [72] he was

“thoroughly familiar with the theory, design, and operation of thermonuclear weapons and with the
state of knowledge in this area as it exists in the United States and numerous foreign nations.”

Dr. Bethe went on to confirm for the government, as had so many other distinguished affiants, the
article’s sensitivity and general accuracy [Note IV-13]:

“Analysis of [Morland’s affidavits] does not compel the derivation of all the essential principles of
thermonuclear weapons set out in the Morland manuscript. The translation of publicly available
information into the concepts and design information set out in the text and illustrated in the
diagrams of the Morland manuscript would require extensive analysis and creativity.... It is my
belief that public dissemination of the Morland manuscript would substantially hasten the
development of thermonuclear weapon capabilities by nations not now having such capabilities.”

A supplemental affidavit by Bethe [143], originally classified, said this about the article and The
Progressive:

“the Morland Article if published would add a significant increment of knowledge to a country
[interested] in pursuing thermonuclear weapon design....”

“[A] scientist in a Third country will more likely pay attention to an article in a serious magazine
like The Progressive, than one in the daily press. Most important, I believe, is that The Progressive
is more likely to come to the attention of a group of scientists in a Third country; they are likely to
scrutinize periodicals such as The Progressive especially since this periodical has previously written
about atomic energy.”

Bethe further explained his point of view in some side correspondence with Ray Kidder of Lawrence
Livermore Laboratory, much of it still classified. In a letter of May 1, 1979, Kidder had maintained
that the

“probability that the public articles to which I have drawn your attention would escape ... a
systematic literature search is nil.... The probability that an HSX [H-bomb study group in Nation X]
... would fail to deduce the H-bomb secret upon carefully analyzing the contents of those articles
when placed side by side is also nil.”

Responding, Bethe wrote:

“I think you have correctly identified the source of our disagreement, namely whether the published
articles accompanying your letter are considered independently, or collected together.”

An affidavit by Harold W. Lewis [Note IV-14] claimed that Morland could not have derived his



information from the open literature.

The government alleged in its public reply brief [66] that the Morland article posed “serious
inescapable injury to the national security,” that the requirements for a preliminary injunction under
the Atomic Energy Act had been satisfied, that the showing of harm demonstrated by the United
States satisfies any constitutional standard sought to be imposed by defendants, and finally that “it
would be inconsistent with the appropriate scope of judicial review for the Court to appoint an
independent panel to decide the questions raised in this case.” Opposing the independent panel
proposed by the ACLU, the government contended that the “principal dispute in this litigation is not
factual but judgmental.”

In reaction to The Progressive’s claim that Morland’s information came from the public domain,
the government [Note [V-15] commented on the qualifications of The Progressive’s witnesses:

“Defendants have attempted to counter the above showings [of weapons expert J. Rosengren] by
filing with the Court several conclusory affidavits by affiants who are not, and do not profess to be,
designers of thermonuclear weapons with a working knowledge of the Restricted Data that is at the
core of this suit.... The defendants’ efforts ... to denigrate personal and careful consideration of four
Cabinet-level Secretaries and the Acting Director of the Arms Control and Disarmament Agency
are wide of the mark.”

The government added in an in camera brief [141] that there was no need for the public to know
technical details about thermonuclear weapons. An earlier classified brief [68] had tried to
capitalize, somewhat out of context, on the statements by DeWitt and Tsipis that the Morland article
could be of minor help to other countries.

Another Amicus Brief

The Fund for Open Information and Accountability, Inc., submitted a memorandum of law [80] as
amicus curiae, based on extensive litigation experience “in dealing with problems of classification
and secrecy relating to information and documents pertaining to atomic weapons and nuclear
development.” The Fund took issue with the claim that “scientific concepts and information in the
nuclear field or in other fields have been or can be kept secret” [Note IV-16]. They cited the
Rosenberg case as “a Tragic but Relevant Lesson.” (There is a limited discussion of some aspects
of the Rosenberg case in Chapter VI.) The Fund concluded:

“The fragile and unsupportable nature of the government’s claims in this case compels it to use and
exploit a doctrine of ‘born classified’ as a means of creating ‘restricted data’ where none exists, just
as in the past, it invented and invoked all manner of doctrines and justifications to support claims
of calamity and then hid and concealed the truth.”

Decision of the Court, March 26
Judge Warren denied relief from the injunction [82]. He wrote that a panel of experts would “merely



proliferate the opinions of experts arrayed on both sides of the issue.” He acknowledged that “any
prior restraint on publication comes into court under a heavy presumption against its constitutional
validity,” but stated, on the other hand, that “First Amendment rights are not absolute. They are not
boundless.” He indicated also that he was particularly impressed with the affidavit of Nobel laureate
Dr. Hans Bethe.

In his findings of fact [85], the judge, essentially quoting Rosengren’s affidavit, concluded that

“the article in question contains concepts that are not found in the public realm, concepts that are
vital to the operation of the bomb.... Although various information in the public realm suggests a
number of possible designs for a thermonuclear weapon, nowhere in the public domain is there a
correct description of the type of design used in United States thermonuclear weapons.”

The judge asked and answered a rhetorical question [82]:

“Does the article provide a ‘do-it-yourself” guide for the hydrogen bomb? Probably not. A number
of affidavits make quite clear that a sine gqua non to thermonuclear capability is a large, sophisticated
industrial capability coupled with a coterie of imaginative, resourceful scientists and technicians.
One does not build a hydrogen bomb in a basement. However, the article could possibly provide
sufficient information to allow a medium size nation to move faster in developing a hydrogen
weapon. It could provide a ticket to by-pass blind alleys.

“The point has also been made that it is only a question of time before other countries will have the
hydrogen bomb. That may be true. However, there are times in the course of human history when
time itself may be very important of the article will alert the people of this country to the false
illusion of security created by the government’s futile efforts at secrecy.... However this Court can
find no plausible reason why the public needs to know the technical details about hydrogen bomb
construction to carry on an informed debate on this issue.

“The defendants have also relied on the decision in the New York Times case.... This case is different
in several important respects.”

He went on to agree entirely with the government that the Pentagon Papers contained “historical”
data and that their publication might have caused “embarrassment” to the Government. The “vital
difference” between the two cases is that “a specific statute is involved here.” Regarding
constitutionality, he found that “the statute in question is not vague or overboard.” As for the
applicability of the Atomic Energy Act, he decided that “the defendants had reason to believe that
the data in the article, if published, would injure the United States or give an advantage to a foreign
nation.” Finally, he concluded that

“publication of the technical information on the hydrogen bomb contained in the article is analogous
to publication of troop movements or locations in time of war and falls within the extremely narrow



exception to the rule against prior restraint.”

In his findings of fact and conclusions of law of May 15, submitted to the United States Court of
Appeals for the Seventh Circuit by agreement between the various attorneys as Supplemental
Record (II) [120], Judge Warren stated conclusions similar to ones he had reached earlier:

“The Morland article contains text and schematic diagrams that correctly and specifically describe
the operation and design of a thermonuclear weapon....

“The Morland article contains Restricted Data that is not publicly available either in the literature
or in unclassified conversations.... Although the Restricted Data portions of the Morland article also
contain some information that has been previously disclosed in unconfirmed and scattered public
sources, the article provides a more comprehensive, accurate, and detailed analysis of the overall
construction and operation of a thermonuclear weapon than any publication to date in the public
literature....

“In view of the showing of harm made by the United States, a preliminary injunction would be
warranted even in the absence of a statute authorizing it because of the existence of “direct,
immediate, and irreparable injury to our nation [and] its people....

“Issuance of a preliminary injunction does not, and the ultimate issuance of a permanent injunction
would not, in the circumstances presented here, violate defendants’ First Amendment rights.”

MOTION TO VACATE THE INJUNCTION

The government opposed having its in camera submissions available to the defendants. This made
it difficult for the legal staffs and expert witnesses for The Progressive to prepare a knowledgeable
defense. The government asserted that its submissions were [ 109] “substantially more sensitive than
defendants’ in that they provide official confirmation of certain concepts with respect to the design
and construction of a nuclear weapon and discuss these concepts with much greater thoroughness,
detail and accuracy.”

A public affidavit [109A] by Jack Rosengren and William Grayson discussed the sensitivity of
government documents in the case filed at that time in camera [Note IV-17]:

“The Government material is particularly sensitive because it includes authoritative weapon design
information which can be recognized as such and sensitive intelligence information on possible
proliferation of nuclear weapons....

“The affidavit of Thomas R. Pickering of the State Department contains sensitive information of a
different sort. Rather than weapon design data, he presents U.S. intelligence information on potential
proliferator nations. This material is Secret, National Security Information.



“Most of the errors in the Morland article and in the defense affidavits are identified and discussed
in the [in camera] Rosengren-Grayson affidavits. This sensitive discussion was necessary in order
to address several topics, including the difficulty of inferring weapon design features from
unclassified information. These authoritative corrections make the Government material more
sensitive than that of the defendants. The Government material contains basically the same concepts
as does the defendants’ material but adds further important design information and corrects
significant errors.

“In combination, the various classified Government documents [filed in the case] present an
important, although limited, general description of U.S. thermonuclear weapon designs....”

Moot Because of Public Literature

The discovery of an assortment of relevant public literature, some emanating from government
weapons research, gave rise to revived arguments that the material in Morland’s article had been
published elsewhere [Note [V-18]. Among these documents was the extremely sensitive weapons
progress report UCRL-4725. This document, entitled “Weapons Testing During June 1956,” was
discovered in the open shelves at the Los Alamos library by Dimitri Rotow, a researcher for the
ACLU (see Chapter V).

An in camera motion [123] to reconsider was heavily censored, although it is clear that the grounds
for the motion were the appearance of “some or all of the concepts ... in the following journals,
periodicals and texts....” Aside from the mention of UCRL-4725 and UCRL-5280 (“Weapons
Testing During June 1958"), the names of the other sources were deleted from the public version
of the motion, despite the fact that the references were to readily available publications. The motion,
which was supported by affidavits, continued with the statement, “These documents show that the
three concepts which the Government seeks to suppress are already clearly stated in public
literature.”

A defendants’ memorandum [124] to Judge Warren observed that a “[Seventh] Circuit Court [of
Appeals] panel on May 24, 1979, said the District Court had jurisdiction to consider the defendants’
motion to vacate” and, taking note of the public disclosures, “encouraged” a hearing on the motion
as quickly as possible [Note IV-19].

Gerald Marsh filed an affidavit [133] saying that he was in general agreement with the district
court’s earlier observation that there is “no plausible reason why the public needs to know the
technical details about hydrogen bomb construction to carry on an informed debate” on issues
related to the production and use of nuclear weapons. However, he believed that the court erred in
finding that the Morland article contained such technical details, the conceptual principles being
already revealed in, or readily derivable from, information in the public domain. Supporting
documentation for this assertion was censored.

Apart from the three critical concepts, which were then clearly in the public domain, Marsh said,



the technical aspects of the Morland article were to a large degree confused; moreover, the article
was in part conceptually in error. UCRL-4725, in striking contrast, subsumed everything accurate
in the Morland article and accurately (certifiedly so) went far beyond it, both conceptually and
technically.

He then listed some of the information found in UCRL-4725 that could be useful in designing or
constructing a fusion weapon. The list was (properly) censored from the version released to the
public. (The government countered [141] that the Morland article contains several concepts not
present or so clearly described in UCRL-4725.)

In adeclaration [ 134] that was largely censored, Alexander DeVolpi restated his conclusion that “the
Morland concepts are clearly in the public domain,” and contrasted the article with the sensitive data
in UCRL-4725 [Note IV-20].

Theodore Taylor, one of the most experienced former designers of nuclear weapons, read a copy of
UCRL-4725 and agreed [135] that it was very sensitive [Note [V-21].

On the other hand, Duane Sewell, head of the DOE branch that contains the atomic data
classification office, did not let The Progressive’s submittals sway him from his opinion [ 146] that
the Morland article contained “Secret Restricted Data” [Note [V-22].

Warren’s Decision [154] on Motion to Vacate, June 15

Judge Warren’s memorandum and order of June 15 consisted of a one-page order denying the
motion to vacate the preliminary injunction, and an in camera appendix that gave the substance
behind his decision. The appendix has since been declassified. It appears to have been originally
filed in camera in its entirety by the court because it mentions the name of one of the concepts
(radiation coupling) still being litigated. Some appropriate passages are quoted here:

“The Court is compelled to the conclusion that, from a legal point of view, the government’s error
in inadvertently declassifying UCRL 4725 and UCRL 5280 did not move these documents into the
‘public domain’ and further, that there is no showing that the injunction became ineffectual.

“At the time of the issuance of the preliminary injunction, the Court found that information was
[publicly] available on possibly two of the key concepts [separate stages and compression].
However, the Court found that the concept of radiation coupling had not previously been revealed
in the public literature and that the maintenance of the secrecy of this concept was so vital to the
security of this nation that a preliminary injunction against the defendants was justified. [The] Court
finds that the Milwaukee Sentinel articles, the Fusion magazine articles and other publications cited
by the defendants are clearly dissimilar from the Morland article.... Only the Morland article
contains a comprehensive, accurate and detailed analysis of all three concepts utilized in the
construction of a thermonuclear weapon.”



ARGUMENTS ON APPEAL
Both the preliminary injunction granted by judge Warren and his later refusal to vacate it were
appealed. The defendants were willing to go to the Supreme Court if necessary.

Briefs for The Progressive

On June 15, 1979, the appellants filed a brief [162] with the seventh District Court of Appeals in
Chicago to “expedite consideration of their appeal.” The motion was based on developments that
occurred after the injunction was issued on March 26, namely the discovery that the government
documents UCRL-4725 and -5280 had been publicly available at Los Alamos for long periods of
time. The government, in fact, had stipulated that UCRL-5280 “reveals in a thermonuclear weapons
context the three concepts which the government has described as the essential secret of the H-
bomb.”

The government requested of the court that the entire oral argument be conducted in camera. This
was opposed by the defendants [ 163], who cited case law examples, including the Pentagon Papers
case, in which the entire oral argument to the Supreme Court was ruled to be public. In camera
alternatives of written submissions or “limited” argument were proposed.

Brief of Appellant, The Progressive [164]. In a booklet extensively expurgated by the government,
the following case for appeal was made:

I. To determine whether the Government has overcome the heavy constitutional presumption against
prior restraint, this Court must conduct an independent review of the record.

II. The information in the Morland article is not secret, it is already in the public domain, and there
is no basis for prior restraint under the Atomic Energy Act or under any inherent power of the
Executive Branch.

III. Even if true, the Government’s affidavits do not meet the substantive standard for prior restraint
under the first amendment, the most rigorous standard in the law.

A. The harm must be “virtually certain,” “sure” or “inevitable,” not “speculative.” The Government
did not meet this standard.

B. The harm must follow “directly and immediately” upon publication. The Government did not
meet this standard.

C. The harm must be “grave” and “irreparable.” The Government did not meet this standard.

D. Instead of strictly applying the New York Times standard, the district Court erroneously reached
its decision based on what it thought the public “needs to know.”

IV. The Government has failed to prove that publication of the Morland article would violate the
Atomic Energy Act, a necessary but not a sufficient condition for an injunction.

A. The Government must meet not only the strict constitutional standard of the Pentagon Papers
case but also the requirements of the Atomic Energy Act.



B. The Act does not prohibit publication of the Morland article.

1. The Government has not shown that the article “will be utilized” to injure the United States or to
secure an advantage to a foreign country.

2. The defendants have no “reason to believe” the information in the article will be so used.

3. The Act also requires a showing of bad faith, and the plaintiff cannot prove that here.

V. The construction of the Atomic Energy Act urged by the Government would render it
unconstitutionally vague and overboard under the first and fifth amendments.

A. Congress must legislate with precision when it attempts to regulate protected speech.

B. The Act’s vagueness and over breadth permit its improper application.

C. The Government’s contention that the Act classifies information “at birth” demonstrates the
dangers inherent in the Act.

Joint Brief of Appellants Knoll, Day and Morland [152]. This brief consisted of a public filing
in which the editors of The Progressive were represented by Bruce Ennis, Mark Lynch, Charles
Simms, and George Kannar of the ACLU, and Morland by T.P. Fox and Paul Friedman of the firm
of White & Case. Before presenting the arguments, the brief provided a discussion of the statutes
involved, a jurisdictional summary, and a statement of the case that described the defendants, the
article and its genesis, the government’s objections and claims, and the decision of the district court.
The defendants took issue with Judge Warren’s intercession in the editorial process:

“The First Amendment does not permit a court to exercise its judgment as to what the press does
or does not ‘need’ to print in order to advance the author’s or the publication’s political views, or
to balance its assessment of such ‘need’ against the government’s national security claim.”

They argued that the government had not met the required tests of certainty, imminence, and gravity,
and that the government had failed to show that the defendants had reason to believe that the article
would “be utilized to injure the United States or to secure an advantage to any foreign nation.” Also,
constitutional questions of vagueness, overbreadth, and heavy burden of proof were raised. The brief
contended it was the government’s burden to show that the central concepts described in the article
were not in the public domain, and that an independent review was needed to answer that question.

Supplemental Brief of Appellant [165]. In July The Progressive filed a supplemental brief in
appealing Judge Warren’s June 15 order denying the motion to vacate the preliminary injunction.
The salient points were that recent developments, including the UCRL-4725 revelation, had served
to confirm that the “three secret concepts” were publicly available, that the government had shifted
its legal position and generally been inconsistent, and, very important, that the

“Government’s refusal to furnish material evidence or to allow live testimony [with cross-
examination] has obstructed defendants, led the District Court into reversible error, and betrays its
inability to meet the extraordinary constitutional standard for prior restraint.”



Briefs for the Appellee, the U.S. Government, August 7 [166]

The brief by the government opposing the arguments raised on appeal commenced with an extensive
review of the case, the law, and the facts. It is here that the government raised for the first time the
novel idea that technical information does not enjoy First Amendment protection. The contention
was that “technical data” are not constitutionally protected because they are not an “essential part
of any exposition of ideas” and are not of any ““social value as a step to truth.”

Five major issues were covered [Note IV -2 3]: (1) publication of the “Restricted Data” contained
in the Morland article would violate the Atomic Energy Act and, therefore, should be enjoined; (2)
the “Restricted Data” contained in the Morland article is not in the public domain; (3) the civil
injunctive provisions of the Atomic Energy Act are constitutional; (4) the United States is entitled
to a preliminary injunction under the inherent power of the executive even in the absence of
statutory authorization; and (5) the district court properly stayed discovery pending appeals and
properly issued the injunction on the basis of affidavits and argument.

Under the third point, the government claimed:

1. Where the asserted interest in speech is outweighed by the compelling nature of the Government’s
interest in its regulation, Congress may constitutionally authorize a prior restraint.

2. The compelling public interest in prohibiting publication of nuclear weapons design data far
exceeds any constitutional interest in publication of this dangerous technical information.

Reply Brief of the Appellant, August 28 [167]

The reply brief of the appellant, The Progressive, Inc., began with Albert Einstein’s 1947 statement,
“We believe that an informed citizenry will act for life and not death.” It went on to comment on
the litigants’ emotions:

“Fear is central to this case. And both the government and the defendants premise their case on it.
The fear of the defendants is an historically cultivated concern for the excessive power and control
of a monolithic, bureaucratic government over the thoughts, speech and freedom of individual
citizens....

“The fear of the government, however, is a panic-filled, emotion-charged cry that the worst possible
catastrophe in history might occur.”

Six major claims were made [Note [V-24]:
I. The Government proposes strange constitutional concepts which would emasculate the First

Amendment.

II. The Government cannot avoid its heavy burden of proving each of the categorical standards of
harm under the New York Times case.

III. This is neither a Freedom of Information Act case nor a Government employee disclosure case,



and such cases relied on by the Government do not apply.

IV. The Atomic Energy Act suffers from vagueness and overbreadth, which is compounded by the
construction urged by the Government.

V. The District Court erred in refusing to permit discovery and live testimony in this critical First
Amendment case.

VI. The Government ignores defendants’ experts and other evidence as to the public availability of
the three concepts.

Joint Reply Brief of Appellants, [169, 168]. In further reply to the government, a joint brief by
Knoll, Day and Morland commenced with a summary analysis:

“The government’s brief represents a retreat from each of the positions it previously has taken in
this case. In place of its arguments in the district court, it now urges desperate new theories of
constitutional law and statutory construction which are without support and should be rejected by
this Court.”

The reply went on to argue that technical information was not exempt from First Amendment
protection, that the injunction was neither authorized nor required by the Atomic Energy Act, that
the government had not met its burden of proving that suppressing the Morland article would be
effective in keeping the information in it from the public, and that the court had no discretion to
deny a hearing with presentation of evidence and cross-examination [Note IV-25].

Regarding the issue of technical information, the appellants observed that there was a lack of
precedent for exempting technical data from First Amendment protection, that technical data are
essential to informed political and scientific debate and are not a new unprotected category of
speech, and that the technical data in the article were relevant to public debates.

Affidavits for The Progressive

DeVolpi [134] reported on the probability of free access to declassified reports UCRL-4725 and
UCRL-5280 at the public library of Los Alamos. From personal experience he was able to say that
foreign nationals from advanced nonnuclear-weapons states who attended a meeting in the library
building could easily have walked through the open doors of the library downstairs and read or
copied those reports (see Chapter V).

Much of an affidavit [133] by Marsh was protected from public disclosure by court order because
it contained a comparison of the Morland article with articles published in the Milwaukee Sentinel
and other newspapers and magazines, as well as a previously mentioned detailed comparison with
UCRL-4725. Marsh addressed the proliferation-risk implications of the Morland article and UCRL-
4725 [Note IV-26].



Briefs and Affidavits by Amici Curiae

From the media came several friend-of-the-court briefs that turned out also to be friend-of-The-
Progressive. The Chicago Tribune and two groups supporting the First Amendment [172] objected
to the lack of an evidentiary hearing and the absence of testimony from the experts for The
Progressive, observing that “On The Progressive’s behalf, eleven nuclear physicists filed affidavits
and in substance concur with Morland’s public domain conclusion.”

The Committee for Public justice et al. [173], a group of organizations supporting the rights of
authors, said that information about nuclear weapons would

“give citizens the sense that they are capable of understanding how nuclear weapon development
affects their lives, and they do not have to abdicate responsibility to bureaucrats and technicians who
operate behind closed doors.”

The Committee for Public Justice brief provided a detailed breakdown of the Pentagon Papers
decision, dissecting the application in this case of the qualifiers “surely, direct, immediate, grave,
and irreparable.” They also took issue with the conduct of the national-security secrecy system and
the concept of an original work product being born classified [Note [V-27].

Scientific American magazine, in a supporting brief [ 175], concentrated on First Amendment issues,
emphasizing that the “process [for prior restraint] is itself a system of prior restraint,” giving
examples from its own publication history.

The New York Times Co., some other newspapers, and their associations submitted legal arguments
[176] emphasizing the Pentagon Papers (New York Times) case. They noted that

“the willingness of the District Court to accept a less than adequate showing of potential injury is
reflected in its misstatement of Justice Stewart’s New York Times test. The Court misquoted the test
as requiring the ‘likelihood of direct, immediate, and irreparable injury to our nation ... [and] its
people.””

A variety of magazine interests together (The Nation et al. [174]) asserted that “the independent
periodical press do indeed support The Progressive in this case and are deeply distressed by the
censorship imposed by the District Court.” They were alarmed about the broad sweep of the statutes
applying to virtually “all public discussion on the issues of nuclear energy and nuclear weaponry,”
except what was declassified by the government.

Because of its involvement in promoting thermonuclear research for peaceful applications, the
Fusion Energy Foundation [170,171] entered its opinion that further development of atomic energy
(both fission and fusion) were “being stifled by an overly restrictive and misguided application of
classification procedures.” A particular example given was the classification of fusion-target designs
that “makes the engineering studies for commercial application of fusion almost impossible.” The



Foundation’s public brief included a discussion of at least two of the concepts, or features of them,
that the government sought to suppress. It also contained a history of American censorship of the
statements and lectures of a prominent Russian physicist when he visited this country.

SUMMARY OF LEGAL ISSUES

In filing its civil action against The Progressive, the government held that it had the right to restrain
publication under the “born classified” interpretation of the Atomic Energy Act. It maintained that
it did not have to meet the standards for prior restraint set by the Supreme Court decision in the
Pentagon Papers case because litigation was being brought under a statute that specifically
authorizes injunctive relief. Nevertheless the government also argued that it could meet those
standards anyway, since publication would result in “grave, direct, immediate and irreparable harm
to the national security of the United States and its people.”

The defendants, on the other hand, argued that the government did indeed have to meet the Pentagon
Papers standards. They held, further, that even if the Atomic Energy Act did allow an injunction,
it would have to be declared unconstitutional in two respects. First, the Act would authorize an
injunction even in circumstances that did not meet the standards set in the Pentagon Papers case.
And second, it was impermissibly vague and overboard, not only with respect to an injunction, but
also in terms of due process.

Two additional issues appeared on appeal. The government maintained that technical information
does not enjoy constitutional protection, and the defendants argued that the information contained
in the Morland article — in particular, each of the three concepts that appear to be central principles
in the design of megaton, multistage H-bombs — was to be found in the public domain.
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CHAPTER V: TECHNICAL DISCUSSION

The conflict over Morland’s article raised questions relevant to constitutional law, foreign policy,
diplomatic strategy, national security, science policy, and freedom of scientific inquiry. There were
differences in technical judgment by experienced scientists inside and outside the weapons program.
Complicating the situation further, affiants with diverse technical and professional experience were
being called upon to make judgements outside their areas of expertise.

Energy and State Department personnel, as well as cabinet-level officials whose main experience
was in policy, submitted sworn testimony that made sweeping technical assertions. Some affidavits
on both sides were written by people with little or no weapons experience. Those statements were
often expanded upon or responded to by experienced weapons physicists (both for and against the
injunction) some of whom may have had little familiarity with the open literature, but who were
called upon to assess the availability of information from public sources. As is not surprising, there
were many erroneous claims, and questionable declarations made by affiants, legal counsels, and,
disturbingly, by the court itself.

A number of frightening assertions were made by the government and its affiants (Chapter IV),
claiming that the Morland article contained information that would substantially aid national or
subnational organizations in constructing thermonuclear weapons. The defendants and their affiants
disagreed.

One issue was whether the article would help an organization with the industrial means to construct
a thermonuclear weapon. Did such entities already have access to the information? Certain officials
in the cabinet or State Department might have been surprised by the contents of the Morland article,
but that was not proof that the information had been unavailable to scientists and engineers the world
over.

The government’s main objections were that the article discussed “essential principles of the
operation of the hydrogen bomb” [8] and “basic concepts underlying the design and operation of
thermonuclear weapons, as well as the manner in which these concepts are applied” [9]. Early in the
case, certain filings [45,52A,56,74A,75A] tried to show that the conceptual and detailed information
regarded as sensitive by the government could be deduced by careful scrutiny of the public
literature. This chapter reviews some of the considerations underlying that issue. We shall give
relevant scientific background, mention some of the unclassified sources of information, and outline
the scientific reasoning that was classified by the government.

FISSION VERSUS FUSION

For the nontechnical reader we start with some background information on the difference between
fission and fusion, as applied to weapons. Because explosive yield, complexity, and implications
differ substantially between A-bombs and H-bombs, it is important for the coming discussion to
recognize the underlying principles and terminology. (A glossary at the back of the book defines
some of the technical terms.)



Fission

When an atom undergoes fission, its major constituent, the nucleus, is broken into two smaller nuclei
called fission fragments. Fission is often triggered when a neutron enters the nucleus of certain
susceptible atoms. Only the “heavy” elements, such as uranium or plutonium, are useful for this
purpose, and some species (isotopes) of those elements are more prone than others to having fission
induced. Along with the fission fragments, other radiation is given off, including gamma rays and
additional neutrons. The most fission-prone isotopes are said to be “fissile.”

In the process of breaking up, considerable energy is released — “nuclear” energy — in several
forms. The very high temperatures result mainly from the kinetic energy of the fission fragments,
associated with their speed: The energy they lose as they are slowed down from high velocity shows
up as heat. The rest of the fission energy is in the other forms of nuclear radiation that are liberated
when the atom splits.

More neutrons are released than are needed to cause the fission event, which means that a chain
reaction can be started. With the right arrangement, the extra neutrons expelled will cause fissions
in nearby fissile atoms, and the rate of fissioning grows exponentially. This process, under favorable
conditions, will continue until the adjacent fissile material is exhausted or until other limitations take
effect.

As early as the 1930s, scientists anticipated that this chain reaction process could be applied to
produce a large amount of nuclear energy from uranium under the right conditions. The self-
sustaining nuclear reaction might be used either for a controlled release of energy that would
produce heat to create steam, or for an uncontrolled burst that would constitute a destructive
explosion. Both of these prospects were confirmed in the early 1940s.

The isotopes that have turned out to be of most interest are uranium-233, uranium-235, and
plutonium-239. (The isotope is identified by the numerical suffix, which is the number of
“nucleons”— protons plus neutrons — in the nucleus.) Uranium-235 occurs in nature, but only as
a small fraction (0.7 percent) of natural uranium.

The other two isotopes are manufactured as by-products in fission reactors. Unless there is a
sufficient combination of these isotopes (or appropriate substitute materials), the chain reaction will
die off before producing much energy. Thus, a minimum amount of material is required: this is
called the “critical mass.” A “subcritical” mass will not support a self-sustaining chain reaction; a
“supercritical” mass is more than sufficient.

An unrestricted chain reaction releases a great deal of energy in a very short time — which is to say
that there is a nuclear explosion. It is the task of the weapons designer to develop a configuration
of fissile material that will be safe while stored but will explode when desired (in contrast to a
nuclear power reactor, whose core is incapable of exploding).



Fusion

Fusion is another process that produces energy. In this case, two light nuclei, isotopes of hydrogen,
are caused to collide with each other. The hydrogen isotopes most suitable for this process are
deuterium and tritium. When these two isotopes “fuse” together, the result is a release of energy and
radiation. Some of the radiation consists of fast neutrons, whose role is discussed below.

Because all nuclei have a positive electrical charge, they repel each other. In order for fusion to
occur, the nuclei must approach each other at speeds great enough to overcome the repulsive
electrical forces, and this will happen only at very high temperatures. That is why the fusion process
is called “thermonuclear.”

Fusion is a more difficult process than fission to start and propagate, because of the high
temperatures required — temperatures comparable to those in stars (or in nuclear fission
explosions). Also, deuterium and trittum can only be produced in highly specialized facilities.

To recapitulate, a controlled fission reaction can be generated with natural materials, starting at
room temperature. A fission explosion requires special isotopes carefully arranged in a weapons
configuration. A fusion explosive must have special isotopes of a different kind, and is much more
complex to design and build. The materials and the processes for H-bombs are not at all like those
for A-bombs.

TYPES OF NUCLEAR WEAPONS

There are at least three basic types of nuclear weapons: those that derive their explosive power from
fission alone (called fission weapons or A-bombs), those that mainly use fission but have their
efficiency enhanced by fusion reactions (fusion-boosted fission), and those that fully exploit a
combination of fusion and fission, deriving large amounts of explosive power from both processes
(multistage thermonuclear weapons, or H-bombs). In general, the pure fission weapons are the least
powerful, fusion-boosted come next, and the H-bombs have the largest yields of all. Conceptual
diagrams of the three different types of weapons are in Figure 1 (copied from the printed edition).
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Figure 1. Design configurations of four types of nuclear weapons: (a) implosion A-bomb; (b) gun-
barrel A-bomb; (c) fusion-boosted A-bomb; (d) multistage H-bomb.



The explosive energy (yield) of a nuclear weapon is usually expressed in kilotons or megatons. A
kiloton is the amount of energy liberated in the explosion of 1,000 tons of TNT (4 terajoules), and
a megaton is a thousand times as large. The fission bombs that destroyed Hiroshima and Nagasaki
had estimated explosive yields of 13 kilotons (0.013 megatons) and 22 kilotons, respectively.
Together those two weapons killed more than 150,000 people. Typical fusion-boosted weapons yield
hundreds of kilotons (tenths of megatons), and typical multistage weapons yield megatons.

Fission Weapons

Because fission reactions do not require unusually high temperatures or densities, all that is
necessary for an explosion is to “assemble” a critical mass of fissionable material rapidly enough
to allow an uncontrolled chain reaction to develop. This is done with chemical explosives that either
implode a spherical subcritical mass of fission material (as depicted in Fig. la) or else drive two
subcritical sections together in a gun-barrel type of arrangement (Fig. 1b).

An important technical detail about A-bombs is that once the mass is critical or supercritical, the
chain reaction may be started by injecting some neutrons — and for optimum yield the injection
must be done at just the right time as the fissile material approaches its critical configuration. In
particular, if there are too many neutrons around too soon the bomb may be triggered prematurely
(predetonate) and ““fizzle” (yield only a fraction of its potential). The implosion technique was
developed to counter the predetonation tendency of plutonium bombs, which inherently have a high
neutron background. The poorer the quality of the plutonium, the worse the predetonation problem,
and the more painstaking the bomb design becomes.

According to a former director of the Livermore weapons laboratory [YORK-76], fission weapons
have been tested up to approximately 500 kT (the King shot of Operation IVY in November 1952).
Calculations promoted by and performed by Theodore Taylor apparently indicated that “very
efficient fission bombs in the megaton class could be made by adopting the latest implosion
techniques.”

Fission weapons were the outcome of the United States’ massive three-year Manhattan Project
during World War II. It is not a simple matter to design a fission bomb or to collect the materials,
despite public statements to the contrary. The basic functional elements of the technology of nuclear
weapons may be broken down into five groups [DEV-79] [M&M-80]: (1) casing — electronics,
arming, and fusing; (2) detonating system; (3) high-explosive system; (4) nuclear assembly; and (5)
initiator. The first three groups are largely within the bounds of conventional arms technology.
These categories apply specifically to fission devices, which also serve as triggers for fusion
weapons. Similar categorization may be applied to fusion weapons, if one views the fission trigger
as the “initiator” of the thermonuclear explosion.

Part of the nuclear assembly is the tamper. In explosives technology, a tamper is a common means



of confining an energy buildup until it reaches explosive proportions. The reflector (which may also
be the tamper) in nuclear bombs helps to trap radiation within the casing.

The initiator is employed to start a fission chain reaction at a precise moment after the critical mass
is compacted by the detonation of a chemical high explosive. The timing of initiation must be
correct to within a thousandth of a second or less, depending on the type of weapon and its fissile
material; otherwise, as was mentioned, the explosive yield will be less than expected — perhaps
much less.

The interested reader may obtain considerably more information on the subject of fission weapons
by consulting Proliferation, Plutonium and Policy [DE V-79] and the references cited therein. I he
information on fusion weapons that follows is gleaned from various publications cited during The
Progressive case.

Fusion Weapons

Fusion devices (fusion-boosted and multistage) comprise one component of the superpowers’
strategic arsenals. It was the prospect of higher yields and efficiencies that drove Edward Teller,
“father of the H-bomb,” to push for development of large thermonuclear weapons [B&O-76].

Fusion boosting. York [YORK-76] describes the early investigation of how to work fusion energy
into atomic weapons:

“In the spring of 1946, a group ... at Los Alamos ... again took up the study of how thermonuclear
reactions might be produced on the earth. This study soon branched along two quite distinct lines
with very different objectives. One such line of research had the comparatively easy objective of
igniting a relatively small mass of thermonuclear fuel by means of the energy produced in a relatively
large fission explosion.... The United States successfully accomplished this objective in 1951, and
the Soviet Union did so in 1953. This particular objective later became important in connection with
a process known as ‘boosting’ or the ‘booster principle.” These terms ‘refer to the notion of using a
fission bomb to initiate a small thermonuclear reaction with the possibility that ... the neutrons from
this reaction might increase the efficiency of the fissile material.” This meant that in certain
circumstances there can be a synergistic interaction between fission and fusion reactions that can
substantially increase the efficiency of the fission reaction.”

In a fusion-boosted warhead, when the sphere is compressed (imploded) by the chemical explosion,
an uncontrolled chain reaction begins. The fissionable material rapidly (in tenths of a millionth of a
second) gets as hot as the center of the sun. If there is fusionable material inside the device (see Fig.
I¢c), fusion will occur.

Because fission reactions need neutrons and because neutrons are an incidental by-product of fusion
reactions, it is possible to use the neutrons from a fusion burn to enhance a fission rate. Very high
temperatures occur in the fission process, and, because a fission chain reaction can be started without



unusual temperatures, it can be used to ignite a fusion reaction. The neutrons from fusion have much
more energy than those from fission. When fusion neutrons are used to cause fission in heavy nuclei,
it happens that those nuclei give off more neutrons when they split than they would if struck by the
slower neutrons from other fissioning nuclei, and thus the chain multiplies more rapidly. This leads
to even higher temperatures, causing fusion reactions to occur still more rapidly, which in turn
introduces fusion neutrons into the fissioning material at a faster rate. A bomb that uses this
synergistic process is more efficient than a pure fission device, because more of the fissionable nuclei
will split before the device comes apart (“disassembles”) in the nuclear or thermonuclear explosion.

This type of weapon is called “fusion-boosted” because the fusion reactions do not contribute very
much to the explosive energy, but instead enhance the fission rate, as York has pointed out. Fusion-
boosted weapons are militarily more desirable than pure fission weapons because they are generally
lighter, more efficient, and more powerful.

H-bombs. Multistage thermonuclear weapons are conceptually quite different from fission and
fusion-boosted bombs. They contain three essential components, which are physically separated from
each other (Fig. 1d). One of the components is a small fission or fusion-boosted weapon called a
“primary” or “trigger.” Separated from the primary is an assembly of lithium-deuteride fusion
material called the “secondary.” Surrounding the primary and secondary is the third major
component, a massive casing. Before thermonuclear ignition, neutrons from the exploding primary
convert the lithium deuteride in the secondary to a mixture of deuterium and tritium.

The following passage describing the fusion process is from a declassified letter from Ray E. Kidder
to Congressman Paul N. McCloskey (September 26, 1980): “In thermonuclear weapons, radiation
from a fission explosive can be contained and used to transfer energy to compress and ignite a
physically separate component containing thermonuclear fuel.”

The fission triggers are themselves highly sophisticated, efficient nuclear explosive devices. As for
materials, the type, chemical form, isotopic content, density, and geometrical arrangement are
important. Precision is needed in fabricating the fissile core, tamper, reflector, high explosive, and
casing. Clearly, complicated technologies are involved, substantial resources must be invested, and
— most important — extensive testing of nuclear explosives must be undertaken for optimization.
Once a country’s weapons program had taken those steps, it would have a device capable of
triggering a thermonuclear reaction in an H-bomb’s secondary system.

When detonation of an H-bomb is initiated, the exploding trigger — which could be a fusion-boosted
fission device — emits a great deal of energy as photons, in what physicists call “black-body
radiation.” At the temperatures present (about 50 million degrees Centigrade), much of that energy
is in the “soft x-ray” region (wavelength shorter than that of light). In a fraction of a millionth of a
second, the photons fill the inside of the casing like microwaves in a microwave oven. They travel
hundreds of times faster than the material portions of the exploding primary and other parts of the
bomb. The casing behaves at first like a bottle, for a time keeping the energy confined. There is so



much energy that very large compressive forces are exerted on the secondary, balanced by expansive
forces on the casing, while the primary disassembles. Because the casing is massive relative to the
fusion package, it moves slowly compared with the rate of compression of the fusion materials. Soon
those materials reach densities and temperatures where thermonuclear ignition occurs, liberating
many times more energy than came originally from the trigger.

Neutrons from the thermonuclear reactions escape in large numbers from the fusing materials and
strike the nuclei in the casing. If the massive casing is made of natural uranium, the fusion neutrons
will cause uranium nuclei to undergo fission, giving off still more energy. A device of this sort can
be regarded as a three-stage “fission-fusion-fission” bomb.

The preceding discussion does not necessarily include every step in the process an H-bomb goes
through when it explodes. It is our intention to provide enough conceptual information to permit the
rest of this book’s material to be understood, not to give a complete, correct description of the H-
bomb.

The chemical explosives that are used to implode fission weapons do not have the power to compress
very large amounts of fissionable material quickly enough that a substantial number of fission
reactions can take place before the bomb blows itself apart. Hence fission or fusion-boosted weapons
cannot be made indefinitely large. But the multistage fusion weapons are another story — the largest
to be exploded so far was a 58-megaton bomb set off by the Soviet Union over Siberia in the days
when atmospheric testing was still going on. It would reportedly have produced a 100-megaton blast
had not the element lead been substituted for uranium-238 in the casing, to reduce the fallout.

Thus the main feature of H-bombs, those weapons of mass destruction, is their immense explosive
yield. At the same time they are far more complex than the fission weapon or the booster type of
fusion weapon, which makes them far less likely to proliferate — an important point, considering the
fears that Morland’s article would lead other nations or even subnational terrorists to assemble their
own.

THE IDEAS IN MORLAND’S ARTICLE

Morland’s “The H-Bomb Secret” deals mainly with the big, multistage bombs. In moving to suppress
the article, the government was trying to keep under wraps three concepts that are basic to that type
of weapon. The joint reply brief [169] of Knoll, Day, and Morland, which was originally filed in
camera and has since been declassified, lists those concepts as ‘“‘separate stages,” “radiation
coupling,” and “compression.” The government alleged that revelation of those ideas would
substantially enhance the possibilities that multistage thermonuclear weapons would proliferate.

Separate stages has already been explained. The government asserted that the idea of spatial
separation of trigger and fusion material within a casing was a critical and valuable piece of
information that was not available from open sources. This turned out to be untrue, since diagrams
showing similar configurations can be found in encyclopedia articles over the names of Hans Bethe



and Edward Teller, two of the United States’ most prominent physicists with extensive weapons
experience. (The government required that reference to the Teller encyclopedia article be deleted
from the public version of Morland’s affidavit [38].)

We have also discussed radiation coupling. According to claims made in the legal proceedings, the
radiation-coupling concept was revealed by any statement that electromagnetic radiation from the
fission trigger was the means by which energy was transferred from the trigger to the fusion package.
Of particular sensitivity was the recognition that soft x-rays, specifically, were the transporting
medium.

The third idea the government wanted to suppress had to do with the fact that compression is
necessary for the fusion reactions to proceed as vigorously as is needed in a thermonuclear weapon
— that it is not enough just to heat the fusion material. It appears unlikely that compression itself was
the sensitive concept, as any student of chemistry knows that reactions in dense media proceed more
rapidly than when the reactants are dilute. What probably concerned the government more was how
the compression could be accomplished by radiation from the primary — the means of coupling.

The ideas that we have been discussing were formulated as “three concepts” for legal convenience
in The Progressive case. A competent physicist attempting to explain how a multistage thermonuclear
configuration works (knowing that it does work) would be unlikely to think of compression and
radiation coupling as distinct or separable phenomena. Thermal radiation and compression, which
play a central role in the process of detonation, are phenomena that are natural consequences of the
extreme environment within a nuclear explosion. Those “concepts” would be no more separable than
several others that could result from analyzing the operation of such weapons.

The specific parts of Morland’s article that were objectionable to the government could not all be
identified publicly during the case without use of classified information, but they could be determined
with a high probability by comparing the article with statements in affidavits and briefs. Some of
Morland’s assertions (Appendix A) that appear to contain technical information related to the three
concepts are summarized below. Note, by the way, that not all of these statements are necessarily
correct [95].

“The secret is in the coupling mechanism that enables an ordinary fission bomb.... The physical
pressure and heat generated by x- and gamma radiation, moving outward from the trigger at the speed
of light, bounces against the weapon’s inner wall and is reflected with enormous force into the sides
of a carrot-shaped ‘pencil’ which contains the fusion fuel....

“The diagrams that accompany this article are a close approximation [to] the progression of events
that occur during the detonation of a hydrogen weapon. The energy of an exploding fission bomb,
the circular object near the top of each drawing, is transferred by means of radiation pressure to the
hydrogen part of the weapon. Radiation pressure — a term never mentioned in the open literature —
is the essence of what remains of the H-bomb secret....”



Morland identifies the physical separation of the weapon stages as an additional central concept,
noting the position of the primary system “inside one end of a three- or four-foot-long hollow
cylinder casing,” with the fusion fuel “located inside the other end.” He adds that the cylinder is
“normally eighteen inches in diameter, large enough to contain the soccer-ball-sized primary system
inside one end and leave a few inches to spare around the sides.” Morland describes the fusion
component as a “charge of lithium-6 deuteride” that “makes a [tapered] column one or two feet high
and several inches in diameter.”

Morland proceeds to consider the role of the cylindrical casing as a “radiation reflector,” and
throughout his paper there are interpretations of the functional elements shown in his diagrams (also
in Appendix A).

Further elaboration on the use of radiation pressure as a means of coupling the primary energy to
generate the fusion burn are found in phrases or sentences such as these: “source of the radiation
pressure,” “x- and gamma radiation ... is the only thing fast enough and manageable enough to be
harnessed [for causing fusion in time],” “the radiant energy of the primary system will have time to
race ahead of the expanding nuclear debris and reach the fusion fuel first,” and “Its radiant energy

can exert enormous force on an object only inches away.”

His recognition of compression as a principal element in the process is amplified in the following
quotations: “A fission bomb is the only fores on Earth powerful enough to provide the compression
and heat needed to detonate a fusion bomb,” “Without tremendous compression, the fusion fuel
would not fuse fast enough,” and “fuel in a weapon must ... be compressed before it reaches ignition
temperature.”

In addition to the three basic concepts in the article, numerous unrelated pieces of information were
considered sensitive by the government. Such information was frequently excised by the government
from public versions of affidavits.

DEDUCIBILITY OF MORLAND’S IDEAS

As we have said, the government’s main arguments against publication of the Morland article were
that it contained three sensitive concepts — ideas that were classified “Secret Restricted Data” by
DOE under provisions of the Atomic Energy Act of 1954. Of great concern were the diagrams in the
article. The illustrated sequence not only had the weapons components separated within a casing, but
also showed that radiation from the trigger was responsible for the initial compression of the fusion
material in the secondary. Much was made of the fact that the diagrams, although obviously
conceptual, contained many detailed speculations that the government considered sensitive.

One of the first affidavits to be filed on behalf of The Progressive by a scientist [45] claimed that all
the relevant information contained in the Morland article was derivable, if one assumed that high-
yield thermonuclear weapons contained a separated primary and secondary within a casing. That



claim became the focus of arguments and counter arguments among opposing expert witnesses.

The discussion in that affidavit was built heavily on a diagram of a multistage weapon published in
the 1974 edition (and later ones) of the Encyclopedia Americana [TEL-74] (see diagrams in Figure2,
copied from the printed edition). The author of the article, Edward Teller, is famous for his leading
role in the American H-bomb project. Morland’s diagrams, although conceptual, appear to contain
considerably more information than the less detailed Teller diagrams. But do they? We shall show
that the information in the Morland article is scarcely more significant than the Teller diagram, in the
sense that everything in Morland’s work can be deduced from the Teller diagram or is incorrect or
irrelevant, or speculative in the sense that a large experimental program would be needed for
verification.

STEPS IN THE EXPLOSION OF A HYDROGEN BOMB

Fission-bomb
trigger

TNT

Lithium-6
deuteride (Li* D)

U-238 casing—

1. Before explosion 2. Fission 3. Fusion 4, Fission

Figure 2. Encyclopedia Americana version of H-bomb conceptual design. Copyright: Encyclopedia
Americana. Caption and figure published with permission.

1. A fission bomb is used to ignite the thermonuclear explosion. 2. Detonation of TNT compresses
the U-235, and causes it to undergo fission; neutrons are released and the temperature rises to
millions of degrees Celsius. 3. The neutrons hit lithium nuclei, transforming them to helium and
tritium, and the tritium fuses with the deuterium in the Li-6D, producing more neutrons. 4. Some
neutrons strike the casing, causing it to undergo fission.



ERRATUM: The schematic concept of the “fusion package” is missing from steps 1 and 2 of Figure
2. It is shown below as a shaded ellipse in this erratum:
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Implications of the Teller Diagram

In order to support such a seemingly far-fetched assertion, we need to go into the scientific
background somewhat. Although there were arguments between various weapons physicists over
supposed inaccuracies or oversights in the original affidavit [45], there is little doubt, at this point,
that