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LEGAL CONTROL OF THERMONUCLEAR ENERGY:
THE ATOMIC ENERGY ACT AND THE
HYDROGEN PROGRAM

John S. Walker*

HE thermonuclear age can be dated from no later than the “Mike”

test explosion which occurred at the Atomic Energy Commission’s
Pacific proving grounds in the fall of 1952.! Former President Truman
announced as long ago as January 1953 that “from now on, man moves
into a new era of destructive power, capable of creating explosions of
a new order of magnitude, dwarfing the mushroom clouds of Hiroshima
and Nagasaki.”*> Since the Mike test, the Commission has proceeded
to “refinement of design and other development” and has held a new
series of thermonuclear tests last winter and spring® The energy
release for hydrogen weapons is measured by multa “megaton” units.*
A megaton represents the equivalent in energy release of a million tons
of TNT and may be compared with the measurement of A-weapons
by the kiloton, or thousand tons of TINT equivalent.

The full significance of thermonuclear energy, however, is not
necessarily limited to the destructive power which underlies these
events. Shortly before his death Senator McMahon commented that
“there is now hope . . . that possibly there may develop—years hence—=
important peacetime applications of hydrogen principles. This all
amounts—or may amount—to a basic change in the focus of the
control problem.” In the fall of 1952 Senator Hickenlooper said that

* Member, District of Columbia and New York Bars; former counsel, Joint Committee
on Atomic Energy.—Ed.

The author is indebted to J. Kenneth Mansfield for his constructive criticism.

1See the complete text of the motion picture, public release version, “Operation Ivy,”
set forth in 100 Cone. Rxc. 42354237 (April 2, 1954).

2 State of the Union Message, 99 Conc. Rec. 239 (1953).

8 Statement by Lewis L. Strauss, Chairman, Atomic Energy Commission, mimeo, press
release dated March 31, 1954, at p. 1. U.S.AE.C. Rel. No. 535, Statement by L. L.
Strauss, Chairman, AEC, and Charles E. Wilson, Secretary, DOD, announcing completion
of the 1954 series of “thermonuclear tests.”

4 Cf. Dept. of State pamphlet, Atomic Power for Peace, Address by President Dwight
D. Eisenhower before the General Assembly of the United Nations, Dec. 8, 1953, at p. 4.

5 Partial text of address, mimeo. release from the office of Senator Brien McMahon of
Connecticut, June 14, 1952, at p. 4.
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“the hydrogen picture contains some hope, in time, for peaceful and
constructive applications.”® And recently, the Senator has seen “defi-
nite reason to hope that applications of new principles we are learning
in the so-called fusion field can have great possibilities in the future
for industrial and humanitarian uses.”” These observations were fore-
shadowed by Dr. Hans Bethe as early as 1945, when he stated that
reactions between light nuclei are of “possible interest for the future
development of atomic power, although the difficulties are undoubtedly
very great.”®

If the extraordinary importance of thermonuclear energy be taken
as a first point of departure, the second is that United States develop-
ment may lag significantly behind where it might be. This statement
is suggested by the apparent Russian progress in thermonuclear weap-
ons and a comparison of the apparent rate of their development with
our own.

In August 1953 the U.S.S.R. announced that they achieved a
thermonuclear reaction by test® and the United States has confirmed*®

6 As reported in The Evening Star, Washington, D.C., Nov. 19, 1952, p. A-10:4.
Dr. George Gamow, an Atomic Energy Commission consultant, was reported to have com-
mented that, while he didn’t know what Senator Hickenlooper had in mind, “It’s at least
theoretically possible to get ‘a slowed-down’ atomic reaction with hydrogen bomb materials”
and he referred to certain “theoretically possible techniques.” Carey, “H-bomb Taming
for Peaceful Use Detailed,” Tur Evenmne Star, Washington, D.C., Dec. 5, 1952, p.
A-36:2-4.

7 Tee WasEiNeToN Post anp Trmrs-Hrrarp, April 17, 1954, p. 12:1.

8 Hearings before the Special Committee on Atomic Energy Pursuant to S. Res. 179,
79th Cong., 1st sess., p. 224 (1945) (hereinafter cited as S. Res. 179 Hearings.)

9 On August 20, 1953 the Communist Party newspaper, Pravda, stated:

“Recently in the Soviet Union, the explosion of a type of hydrogen bomb was carried
out with an experimental aim.

“As a result of the possession of the mighty power of thermonuclear fission in the
hydrogen bomb, the explosion was of great strength.

“The test showed that the power of the hydrogen bomb is many times greater than
the power of the atomic bomb.” Partial text, as quoted in Ter Evenme Star, Washing-
ton, D.C., Aug. 20, 1953, p. A4:2-3.

It is to be noted that four days before the Soviet tests Premier Malenkov stated to the
Supreme Soviet that his government deemed it “necessary to report to the Supreme Soviet
that the United States has no monopoly in the production of the hydrogen bomb. . . .”
Translation from the N.Y. Timzs, Aug. 9, 1953, p. 29:1. To have made such an assertion
before the Soviets actually achieved their first explosion involving thermonuclear reactions
is in its way extraordinary, and it would appear to bespeak the confidence of the Soviet
officials in the device they were about to test. Immediately following the Malenkov remarks
on August 8, 1953, Chairman Strauss of the Commission stated that “We have never
assumed that it was beyond the capability of the Russians to produce such a2 weapon and
that is why, more than three years ago, it was decided to press forward with this develop-
ment for ourselves.” U.S.A.E.C. Release No. 494, Aug. 8, 1953.

10 The text of U.S.A.E.C. Release No. 495, Aug. 20, 1953, is as follows:

“The Soviet Union conducted an atomic test on the morning of August 12. Certain
information to this effect came into our hands that night. Subsequent information on the
subject indicates that this test involved both fission and thermonuclear reactions.

“It will be recalled that more than three years ago the United States decided to
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the report. The Soviet test was of a “weapon or the forerunner of a
weapon’™* and occurred within four years of their first A-bomb test,
announced in September 1949.

Comparable United States dates appear to be July 1945 when the
first A-bomb was detonated in New Mexico and the fall 1952 test in
excess of seven years later.'? In terms of the interval between the
A-bomb and a major thermonuclear reaction, the Russians appear to
have required only four years where we have consumed seven. In
terms of the rate of thermonuclear development, we seemingly have
consumed 75 percent more time than the Russians.

Both the Chairman of the Atomic Energy Commission, Lewis L.
Strauss, and the Chairman of the Congressional Joint Committee on
Atomic Energy,*® Sterling Cole, have addressed themselves to Russian
progress and to United States development of hydrogen bombs. On
September 30, 1953, Chairman Strauss said:

“I am sure that you will not expect me to say much about the
newest weapons. We began their active development in 1950
which proved to be a fortunate decision as the Soviets with their
smaller industrial establishment were able to test a thermonuclear
device within nine months of our own. If one concedes our indus-
trial and technical superiority, I can only deduce—and here I
speak solely as an individual—that the Soviets had begun their
development some comsiderable time before we did—benefiting
through the espionage and treason of which we have been the
victims. I profoundly wish that research might have proved the
whole principle impossible, but, since it was feasible, I am grateful
that the counsel did not prevail which would have deferred or

accelerate work on 2ll forms of atomic weapons. Both the 1951 and the 1952 Eniwetok
test sexies included tests involving similar reactions.”

See also the statement of President Eisenhower before the General Assembly of the
United Nations, note 4 supra, at p. 5: “. . . the Soviet Union has exploded a series of
atomic devices, including at least one involving thermo-nuclear reactions.”

Prior to the August 12, 1953 test, the announcement of Soviet atomic test activity had
first been made by the United States, with the Soviet Union issuing any confirmation later.
The order of announcement was reversed for the first time with the August 12, 1953 test.

11 Mimeo. Press Release from the White House dated Oct. 8, 1953, at p. 1.

12'The fall, 1952 date is the one used for purposes of comparison by Chairman
Strauss. See note 10 supra and note 14 infra.

13The Joint Committee on Atomic Energy was established by §15 of the Atomic
Energy Act of 1946, 60 Stat. L. 755 (1946), 42 U.S.C. (1946) §§1801-1819 (herein-
after referred to as the “Atomic Energy Act” or the “McMahon Act” and cited by section
number only). The Joint Committee on Atomic Energy is composed of nine Senators and
nine Congressmen and has powers and responsibilities which are in many ways unique.

For a compilation of the Atomic Energy Act and background materal, including
legislative history, see Tar Aromic Exercy Acr or 1946 wirm AMENDMENTS THROUGH
reE Ercary-Tamp ConNcress, Fiast Sgssron (Joint Committee on Atomic Energy Print
1953).
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unilaterally renounced our development of this weapon. Its sole
possession by an unfriendly country would have posed for us
and for the free world a very difficult situation, to say the least.”*

Chairman Cole stated shortly thereafter:

“. .. Moscow has mastered the intricacies of atomic and hydro-
gen energy so quickly because Soviet scientists and technicians are
good—very good. And further, the Soviets have progressed with
unexpected speed because they have assigned supreme and over-
riding priority to their project from the very outset.

“Our own hydrogen effort—speaking in terms of a major,
concerted attack on the problem rather than a series of research
projects—dates back only to 1950. From the facts we now know,
I presume that a full-scale Soviet hydrogen program was started
earlier, perhaps several years earlier. I suspect, moreover, that very
early in the history of their projects, the Soviets decided that they
would by-pass certain of the evolutionary steps in fission weapon
design and direct their effort mainly at achieving the hydrogen
weapon at the earliest possible date. . . .

“...Idoubt that it is either possible or necessary to determine,
with great precision, whether the Soviets are now up with us in
hydrogen energy, or whether they lag behind by one or two or
three years. This is a dynamic and rapidly changing field, and
any conclusion we reach today may be outmoded six months from
now. But this I say most sol);mnly: If our own hydrogen effort
falters, as it must not and need not, the Soviets have it in their
capacity to outstrip us—and outstrip us decisively—within a
relatively short period of time.”*®

Three of the possibilities suggested by these statements with respect
to the direction of our thermonuclear program are that we might have
started earlier; that we might have proceeded with greater priority;
and that we might have proceeded more directly to thermonuclear
development. Under any of these hypotheses, however, the United
States apparently is substantially behind where it might be in the
development of thermonuclear weapons. Whether one adopts a hy-
pothesis of too late, too little, or too indirect to explain our program,
our performance cannot be excused on the ground that Soviet espionage
gave Russia significant information. Soviet espionage could well have
aided Russia by supplying information upon which their decisions
could be based, as well as helping technically to carry them out. But

14 Remarks prepared by Lewis L. Strauss, Chairman, U.S. Atomic Energy Commis-
sion, for delivery to the National Security Industrial Association, U.S.A.E.C. Mimeo.
Release, Sept. 30, 1953, at pp. 5-6. Emphasis added.

15 Mimeo. release, from the office of Congressman Sterling Cole, Chairman, Joint
Committee on Atomic Energy, Oct. 12, 1953, at pp. 1-2. Emphasis added.
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whether they may have had almost as much to go on as we ourselves,
or less, the circumstance apparently remains that they proceeded while
the United States, the scientifically stronger country, misjudged a
paramount issue in the technological race for discovery.

The Atomic Energy Act had been in effect some three years before
the historic announcement of President Truman on January 31, 1950,
that he had directed the Commission to continue work on all forms of
atomic weapons, “including the so-called hydrogen or super bomb.”*¢
However, hydrogen investigation antedates the act by at least four
years. The possibility of developing a hydrogen bomb was “actively
explored” by U. S. scientists as early as 1942. Studies concerning the
feasibility of a hydrogen weapon “were conducted as part of the war-
time atomic project, although they were subordinate to studies on the
A-bomb since it was believed that the A-bomb could be developed
more quickly and could, therefore, be used to hasten the end of the
war.”" And the Tolman Report on Post-War Policy dated December,
1944, observed in the section of the Report dealing with military
recommendations that: “. . . thermonuclear bombs of ten-thousand-
fold greater power [than A-bombs] may even be feasible. These latter
would permit an enemy in a single day . . . to carry out an action which
might be decisive for the outcome of a war.”®

It is striking, in view both of the extraordinary importance of hy-
drogen energy and the lag in United States development, that the
Atomic Energy Act makes no reference of any kind to hydrogen bombs,
thermonuclear energy, or their development. The Atomic Energy Act
was framed in 1946 to develop and control A-bombs and the energy
obtainable from nuclear fission. Nor have amendments altered the
single-minded preoccupation of the act with the heavy end of the
periodic table. Indeed, during the first seven years of the act’s effective-
ness, only one legislative item specifically dealing with thermonuclear

16 The full text of the Presidential statement of January 31, 1950 is as follows:

“It is part of my responsibilities as Commander in Chief of the Armed Forces to see
to it that our country is able to defend itself against any possible aggressor. Accordingly,
I have directed the Atomic Energy Commission to continue its work on all forms of atomic
weapons, including the so-called hydrogen or super bomb.

“Like all other work in the field of atomic weapons, it is being and will be carded
forward on a basis consistent with the overall objectives of our program for peace and
security.

“This we shall continue to do until a satisfactory plan for international control of
atomic energy is achieved: We shall also continue to examine all those factors that affect
our program for peace and this country’s security.”

17 Statement of Sterling Cole, Chairman, Joint Committee on Atomic Energy, mimeo.
release dated April 7, 1954, at p. 1.

18 Sec. 5(c) of the Report of the Tolman Committee on Postwar Policy, Dec. 28, 1944,
as reprinted in Aromic Powzrr axp Privare Exrererise, 82d Cong., 2d sess., p. 168
(Joint Committee on Atomic Energy Print 1952).
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matters has arisen, and this proposal not only was not submitted as
an amendment to the McMahon Act but failed of passagel*®

On June 30, 1954 the Joint Committee on Atomic Energy reported
out a series of amendments to the McMahon Act in the form of a bill
revising and restating the atomic energy law. Although the objectives
at which the bill is aimed are not particularly related to thermonuclear
energy, the new legislation seeks within the framework of the present
law to modernize some aspects of the 1946 act,*® one of which concerns
control of thermonuclear energy. The new bill, however, makes no
more explicit reference to the thermonuclear process, hydrogen bombs,
or peacetime hydrogen possibilities than the McMahon Act; instead,
the extension of control is sought through redefinition of key terms in
the 1946 act which affect the Commission’s authority over thermo-
nuclear matters. Since consideration of changes required by the advent
of thermonuclear energy proceed from the fundamentals in the McMa-
hon Act, Part I below explores the extent to which that act provides
control over H-bomb information and Part IT whether suitable authority
has been present to provide control of materials of special interest to the

19 'The first and only bit of legislation specifically mentioning thermonuclear matters
occurred in the closing hours of the Eighty-Second Congress. In July 1952 a sharp House-
Senate dispute was in prospect over the extent to which the atomic energy program would
be expanded. The dispute was phrased largely in terms of riders to the appropriations act
which placed restrictions on use of funds for construction of facilities. While the program
was finally approved, the thermonuclear rider introduced by Senator Bricker and passed
unanimously by the Senate was lost in conference. The rider provided that “. . . appro-
priations for the fiscal year ending June 30, 1953, may be used, any other law to the
contrary notwithstanding, to start new construction projects duecﬂy and primarily related
to thermonuclear matters.” 98 Cong. Rec. 9152 (1952).

For a collection of the relatively few and unimportant amendments to the act, see TaE
Aromac Enercy Acr or 1946 wrra AMmenpMENTS TuROouch THE Ercary-Tamp Con-
cress, Frrst SessioN (Joint Committee on Atomic Energy Print 1953).

20 During April 1954 companion bills, H.R. 8862 and S. 3323 were introduced by
Chairman Cole and Vice-Chairman Hickenlooper. See 100 Cowe. Rzc. 4933, 4953
(House, April 15, 1954 and Senate, April 19, 1954). Following 2 May 21, 1954 draft,
the amendments were reported out as H.R. 9757 and S. 3690, 100 Conc. Rec. 8805,
8949 (June 30, 1954). See H. Rep. No. 2181 and S. Rep. No. 1699, 83d Cong., 2d sess.

The references herein to the “new bill” or the “1954 bill” are to H.R. 9757 and S.
3690 as reported, which differ from the prior drafts with respect to sections here pertinent
in some matters of detail. The 1954 bill renumbers and restates the McMahon Act; how-
ever, citations herein are to the 1946 act except when revisions or mew provisions are
involved.

'The press release announcing the favorable report of the new bill describes the new
bill as one providing for the following objectives, all of which appear to be directed pre-
dominately to fission energy: “(1) Industrial participation in the atomic energy program,
particularly as to the development of atomic power, by licensees of the Atomic Energy
Commission; (2) A means of co-operation with our allies in the atomic energy field, under
adequate security safeguards; (3) A means by which the President can implement an
international atomic pool plan, under adequate security safeguards.”” Mimeo. release from
the office of the Joint Committee on Atomic Energy dated June 30, 1954. The relatively
few changes directed at the subject of this article are discussed in Part III below.
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hydrogen program. In Part ITI changes made desirable in order to clarify
and extend such authority are discussed. In addition, Part III indicates
areas of legislation accorded slight attention in either the 1946 act or the
recent bill and which are directed affirmatively to maximum develop-
ment and the scope and scale of thermonuclear objectives. Finally, Part
IV discusses a question basic to atomic energy legislation: the relative
emphasis and priority to be accorded thermonuclear energy in view of
the virtually complete lack of legislative attention accorded its develop-
ment and advent.

Criticisms which can be focused on our thermonuclear program
arise primarily from human factors and not from past or present legis-
lative silence. Nevertheless, our atomic energy legislation can suitably
attempt to maximize the opportunities for achieving thermonuclear
objectives and to minimize the chances of misjudgment in administra-
tion of the law. It is the special responsibility of lawyers that the
law adequately recognize and implement so important a field as thermo-
nuclear energy, or that it fail in these respects. The following discus-
sion approaches atomic energy legislation from the new but necessary
perspective of the thermonuclear program.

I

Control of Information

The initial problem is to assess the extent to which the McMahon
Act can be construed to provide for control of thermonuclear energy.
Perhaps the most immediate aspect of this issue is whether the Atomic
Energy Commission has been accorded authority to control thermonu-
clear weapon information. That is, has the Commission been given
the power since January 1, 1947, the effective date of the act, to control
the dissemination of H-bomb data and to protect H-bomb secrets? For-
tunately it has, but the authority can be developed only through an
interpretation of a term of art in the McMahon Act which has probably
been the only phrase in the act applicable to the thermonuclear pro-
gram as such.

The touchstone of information control in the Atomic Energy Act
is “restricted data,” a concept which establishes the area of security
information for atomic energy and in terms of which the sanctions of
the act are largely stated. “Restricted data” has been defined to mean
“all data concerning the manufacture or utilization of atomic weapons,
the production of fissionable material, or the use of fissionable material
in the production of power, but shall not include any data which the
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Commission from time to time determines may be published without
adversely affecting the common defense and security.”*

Consideration for present purposes can be limited to the “atomic
weapons” phrase. For reasons discussed in Part II, the other parts of
the definition have not been applicable to the thermonuclear pro-
gram, and doubt exists whether they could be invoked as the act
has been phrased. The authority to protect hydrogen secrets therefore
depends on the construction of the “atomic weapons” phrase—that is,
whether an H-bomb is an “atomic weapon.”

Legislative History. Not only is an atomic weapon undefined in
the McMahon Act, but the phrase is infrequent in the law.?? The
absence of a definition becomes less surprising when it is considered
that the concept of an atomic bomb was probably quite specific indeed
in 1946: the stockpile was nearly bare®®* and only the so-called Hiro-
shima-type and Nagasaki-type A-bombs have been referred to in this
period. No definition may have been needed as a practical matter
because an atomic bomb was too specific and tangible to need elabora-
tion.?*

Hearings before the Special Committee on Atomic Energy which
drafted the McMahon Act also disclose some half-dozen references to
the possibility of a bomb quite different from the Hiroshima or Naga-
saki type. Although these references are vague and nebulous,® they
are to light element reactions and a potential energy release far in excess

21 Sec. 10(b)C1).

22 See note 40 infra.

28 See Stimson, “The Decision to Use the Atomic Bomb,” 194 Harrers 97 at 105
(1947): “The two atomic bombs which we had dropped were the only ones we had ready,
and our rate of production at the time was very small.”

24 Compare the language used by Chairman Sterling Cole of the Joint Committee
on Atomic Energy in reviewing the concepts of 1946:

“Eight short years ago, we spoke of the atomic bomb—in the sense of the Hiroshima
and Nagasaki weapons. We thought of atom bombs exclusively as ‘city-killers” We
imagined that a few score of these weapons, or a2 few hundred at the very most, would
suffice to meet any conceivable military use. Today, we speak of an entire family of atomic
weapons adapted to all types of tactical situations. Today, our thinking proceeds in terms
of stockpiles numbering thousands and tens of thousands of nuclear weapons.

“Eight short years ago, the hydrogen bomb—that most hideous of all destroyers—was
regarded by most of us only as an interesting topic for astounding science fiction stories
in Sunday magazine supplements.” Mimeo. release, from the office of Rep. Sterling Cole,
Remarks before the Annual Banquet of the Colorado Mining Association, Jan. 29, 1954,
at p. 3.

P 25 In addition to references cited below, see the testimony of Dr. Harlow Shapley with -
reference to helium synthesis in Hearings before the Special Committee on Atomic Energy
on S. 1717, 79th Cong., 2d sess., pp. 162-163 (1946) (Chereinafter cited as S. 1717
Hearings). See also the remarkable testimony of Dr. Irving Langmuir in the S. Res. 179
Hearings at p. 109 et seq. (much more powerful new bombs envisioned in fourth stage
of an unlimited armaments race; type of new discovery not identified). Compare the testi-
mony of Dr. Vannevar Bush, id. at 171.
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visions.” The practical problem would seem the following: who
assumes responsibility and leadership for an item (such as the ther-
monuclear program) as to which the military is uncertain of its
military worth and the scientists are uncertain of its technical feasi-
bility?*® Who takes the initiative when the military interest is affected

See also the June 14, 1952, speech of the late Senator Brien McMahon, then Chairman
of the Joint Committee on Atomic Energy, and the last speech he delivered before his
death: “There can be no greater deterrent to war than our capacity to launch a countering
offensive against the airfields and staging points and naval bases from which Stalin could
launch an atomic attack against American cities and industry. . . .

“If he should strike, our best and surest means of halting the blows against our cities
lies in countering blows aimed at his atomic bases. This means an all-out counter-attack—
a counter-attack compressed in time to the absolute maximum. Every day that an enemy
atomic base were to stay in existence might mean a lost American city—a city that could be
saved if the base were at once destroyed with finality. The hydrogen bomb, if available
to us in quantity, could do this job as nothing ever before conceived by man could do it.
The prospect would not be lost on Stalin.

“Five years ago neither the professional soldiers nor the atomic scientists foresaw what
will turn out to be the great military revolution—the use of atomic energy as firepower in
the hands of troops, sailors, and airmen against enemy troops, sailors, and airmen. It was
this revolution that brought about the requirement for great numbers of atomic bombs.
No matter how many we might come to possess, we would need and could profitably use
far more—in the event we were attacked. . . . It seems to me perfectly obvious that the
hydrogen weapon will have, in case of conflict, 2 revolutionary impact upon the conduct
of war by reason of its tactical uses. We must cut down the lead time in our thinking.”
Partial text of address, mimeo. release from the office of Senator Brien McMahon, June 14,
1952, at pp. 2-3.

79 In the requirements provisions cited in the text, the new bill essentially makes only
those changes which are uniformly undertaken throughout the bill. Thus the word
“bombs” in §6(a)(2) is changed in the corresponding §91(a)(2) of the new bill, to
“weapons,” and “fissionable material” in §4(c)(2) is replaced by “special nuclear mate-
rial” in the renumbered §41(b). The latter change will be a constructive one when
thermonuclear materials are designated as “special nuclear materials.”

80 The statement of Sterling Cole, Chairman, Joint Committee on Atomic Energy,
dated April 7, 1954 listed some of the arguments against proceeding with an accelerated
hydrogen program during discussions prior to the January 31, 1950 decision of the President
in the following terms:

“]. ‘'There was doubt concerning the technical feasibility of such a weapon.

“2, It was feared that building such weapons, should they prove feasible, would
detract from the strength of our position in fission weapons.

“3, Some questioned the military worth of large-yield thermonuclear devices.

“4. Tt was feared that concentration of money and—more importantly—people, on
this program would detract from the speed with which improvements in our fission bomb
program could be made.

“5. 'To many, the prospect of developing such potentially devastating weapons was
morally repugnant.

“6. Development would involve an expenditure of large sums of money.”

'The statement also motes that “After vigorous debate at the highest levels of the
Government, the situation that confronted the President was this: (1) A majority of the
Atomic Energy Commission advised against proceeding with a Jarge-scale and vigorous
effort on development of the hydrogen bomb; (2) the General Advisory Committee also
advised against so proceeding; (3) the Joint Committee on Atomic Energy favored pro-
ceeding; and (4) a special subcommittee of the National Security Council favored pro-
ceeding; the Secretary of State and the Secretary of Defense recording favorable votes.”
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by costs and facilities subject to wide variation which. in turn are
dependent on the extent of the military interest?®

81 Who "originates” significant changes in goals or major new types of effort? Who
should? See the testimony of General Bradley, Chairman of the Joint Chiefs of Staff,
with respect to the origination of the 1952 A-weapons expansion program amounting to
some $4 billions:

Mr. Tromas. Where did this expansion pro originate, General? Did it originate
with the Joint Chiefs of Staff? . . . gram onginats e

General Braprey. Mr. Thomas, I do not know the exact origination.

Mr. Tromas. . . . Where did this new superimposition [of new construction and
plant capacity] come from, General, if you know?

General Braprey. I do not know who put it down on paper first, but these expansion
programs and the increased need for A bombs have been under discussion in the Joint
Chiefs of Staff ever since I have been a2 member from 1948.

Mr. Tuomas. That is the information we want. In other words, it came out of the
Joint Chiefs of Staff.

General Braprey. I say, I do not know whether they started it or not. I do not know
whether the Atomic Energy Commission started it or who started it, but we all feel this
way about it.” The Supplemental Appropriation Bill for 1953, Hearings before Sub-
committees of the Committee on Appropriations, 82d Cong., 2d sess., p. 61 (1952).

Compare the recent decision of the Commission to construct a power reactor capable
of yielding at least 60,000 kw. The decision was announced October 22, 1953 by Commis-
sioner Murray in part as follows:

“Until recently defense demands have limited large scale nuclear power efforts prima-
rily to military propulsion projects, such as submarine reactors. But the world situation, as
well as the evolving progress of reactor technology, now call for a great change of pace.
With this in mind the Commission has decided that it is time for full-scale construction. . . .
I am very glad to be able to tell you officially today that the Commission has embarked on
a program to construct a full-scale power reactor.” U.S.A.E.C. Mimeo. release, Remarks
prepared by Thomas E. Murray, Commissioner, October 22, 1953, at p. 5.

On the same day the following statement was released by Sterling Cole, Chairman of
the Joint Committee on Atomic Energy:

“When the Joint Committee on Atomic Energy first saw the President’s proposed
budget on atomic energy for the coming year, we realized that it made no provision for
getting on with development of a fullscale atomic power plant. As a result of our review
of this situation, we got into touch with the House Appropriations Committee and ex-
plained the situation to them. Through the close co-operation of the two committees there
was included, entirely on Congressional initiative, an authorization to permit the start of
construction this year of our first atomic power plant. The Members of the Joint Com-
mittee and Congressman Phillips and his colleagues on the House Appropriations Com-
mittee can take real pride in having been the originators of this first major step toward
realization of the benefits of the peacetime atomic power. It is gratifying indeed to see the
Atomic Energy Commission moving so swiftly in carmrying out the will of Congress in this
project.” Emphasis added. Partial text of mimeo. release dated October 22, 1953.

See also the N.Y. Times account of the Fifteenth Semiannual Report of the Atomic
Energy Commission:

“The hydrogen bomb references were purposely vague. Without mentioning the type
of bomb upon which it had been at work since 1952, the commission said that it had been
conducting ‘weapon’ research in a special laboratory employing 1,500 scientists at Liver-
more, Calif. The laboratory is being run for the commission by the University of
California.

- “Those familiar with the Commission’s operations noted today that it was at Livermore
that Dr. Edward Teller, the noted atomic scientist, had completed work that reached a
climax in November, 1952, with the world’s first explosion of a hydrogen device. . . .

“The laboratory at Livermore was set up on the recommendation of the Joint Con-
gressional Committee on Atomic Energy as a special establishment to supplement nuclear
weapons work at the Los Alamos and Sandia Jaboratories in New Mexico.” N.Y. Times,
Jan. 31, 1954, p. 1:2 and p. 58:4.



1954] Lecar Contror o THERMONUCLEAR ENERGY 1129

As a first step, the statutory authority of the President over ther-
monuclear requirements and his affirmative responsibility with respect
to their establishment should be made clear beyond question.
Secondly, since the President would normally seek the advice of the
Department of Defense and the Atomic Energy Commission, it may
be desirable to impose a statutory declaration of their responsibilities
with respect to military worth and technical feasibility. Finally, the
thermonuclear program raises the question whether a high level review
should not be required of important development items, and the scope
and scale of their prosecution. Thus, members of the Joint Chiefs of
Staff, the Military Liaison Committee, the Commission and the Gen-
eral Advisory Committee might state annually whether they are sat-
isfied with the adequacy of the weapons and development programs,
with a copy to the President and the Joint Committee on Atomic
Energy. The alternative to high level review and recommendations
would appear the most precise definition of responsibility with respect
to both military requirements and objectives for new development.®?

Constructive Uses. It is perhaps not surprising that the legal
status of any peaceful and constructive uses of thermonuclear energy
must be improvised under the 1946 act. At least prior to the state-
ments of Senators McMahon and Hickenlooper, of “some hope, in
time,”®® it had been said many times that no constructive uses were
possible—a position which, if true, would render thermonuclear
developments unique in scientific history by having potentialities
solely destructive in nature.

There can have been no real question, however, of the authority
of the Commission to prosecute the development of constructive
applications. The research sections of the act have granted the Com-
mission power to undertake research and development activities relat-
ing to such broadly defined areas as “nuclear processes” and the

82In addition, the Chairman of the Atomic Energy Commission could be made a
statutory member of the National Security Council. See Remarks of Rep. Sterling Cole,
mimeo. release from his office dated Feb. 11, 1954, at p. 3.

83 See notes 5 and 6 supra. See also the statement of Dr. Kenneth S. Pitzer, former
Director of Research, Atomic Energy Commission, in “What's Wrong with the Atomic-
Energy Program,” U.S. News ano WorrLp Rerort, May 9, 1952, 56 at 58:

“Q. Is the hydrogen bomb, if any, to be of any peaceable use?

“A. The socalled thermonuclear process might conceivably have some peaceable use,
although it is pretty vague.

“Q. But it might be controlled?

“A. It might, yes. I'm not even going to postulate how it might, but I never like to
say that something is impossible—there have been too many people who have predicted
something was impossible and within 10 years somebody did it.”



1130 Micuican Law Review [ Vol. 52

“theory and production of atomic energy.”** It would also appear that
there have been under the McMahon Act major areas open to non-
governmental development, because key prohibitions in the act against
private activity have contained exceptions for research and develop-
ment activities under section 3.%° .

Beyond research and development, however, the 1946 act has been
vague. It is difficult to see how any apparatus for the constructive
application of thermonuclear energy could avoid using “equipment or
devices utilizing . . . atomic energy” (if atomic energy be taken in the
broad sense of nuclear transformation).®® However, no regulations
with respect to the “equipment or device utilizing . . . atomic energy”
phrase have been promulgated since inception of the act. The act
also makes unlawful the ownership by any person of any “facilities
for the production of fissionable material.”®” The H-bomb. Print of the
Joint Committee on Atomic Energy states as follows:5®

“There are three possible reactions involving the heavy
hydrogens: (1) a deterium-deuterium reaction (i.e., two nuclei
of deuterium fusing to produce tritium, a proton, and energy or
helium, a neutron, and energy); (2) a tritium-tritium reaction

84 Sec. 3(a) authorizes and directs the Commission to make arrangements for the
“conduct of research and development activities relating to (1) nuclear processes; (2) the
theory and production of atomic energy, including processes, materials, and devices related
to such production. . . . (4) utilization of fissionable and radioactive materials and proc-
esses enta}iled in the production of such materials for all other purposes, including industrial
uses. ...
Sec. 3(b) authorizes and directs the Commission to conduct through its own facilities
activities and studies specified in §3(a). Secs. 3(a) and 3(b) are renumbered as §§31 and
32 but otherwise are substantially unchanged in the new bill.

85 Under §7(2) it has been unlawful, with exceptions not relevant, for any person
to “manufacture, produce, or export any equipment or device utilizing fissionable material
or atomic energy” or to utilize atomic energy with or without such equipment or device,
except under commission license. No license could permit any such activity if fissionable
material were produced incident to such activity, except as provided in §§3 and 4 of the
. act. The concluding sentence in §7(a) has stated that: “Nothing in this section shall be
deemed to require a license for the conduct of research or development activities relating
to the manufacture of such equipment or devices or the utilization of fissionable material or
atomic energy, or for the manufacture or use of equipment or devices for medical therapy.”

Sec. 4(b) has made it unlawful for any person to own facilities for the production of
fissionable material except to the extent authorized by subsection (c). Sec. 4(c)(1) has
excepted from the Commission’s exclusive ownership facilities useful in the conduct of
research and development activities in the fields specified in §3. Compare also §6(b)
(“Tt shall be unlawful for any person to manufacture, produce, transfer, or acquire any
equipment or device utilizing fissionable material or atomic energy as a military weapon,
except as may be authorized by the Commission. Nothing in this,subsection shall be
deemed to modify the provisions of section 4 of this Act, or to prohibit research activities
in respect of military weapons, or to permit the export of any such equipment or device.”
Emphasis added.

86 See the discussion note 32 supra.

87 Sec. 4(b). See note 85 supra.

88 H-some Provr at p. 1.
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(i.e., two nuclei of tritium fusing to produce helium, two neu-
trons, and energy); and (3) a tritium-deuterium reaction (i.e., a
nucleus of tritium and a nucleus of deuterium fusing to produce
helium, a neutron and energy).”

These equations raise the speculation that a device in which
thermonuclear reactions took place at an appreciable rate could provide
a source of neutrons (one equation indicates the production of pro-
tons). If it is assumed that such a terrestrial thermonuclear appara-
tus—a “thermonuclear reactor”—might provide a neutron source, an
if it is further assumed that plutonium or U-233 might be made there-
from if one chose to do so, it would still not follow that such a ther-
monuclear apparatus would be a facility for the production of fission-
able material. However, section 18 (g) defines “facilities for the
production of fissionable material” to mean any “equipment or device
capable of such production . . . as determined by the Commission.”*°
Thus it is possible upon the set of hypotheses made that thermonu-
clear reactor could be determined by the Commission to be under the
prohibitions of the act.

Finally, it would appear that data concerning peaceful and con-
structive uses of thermonuclear energy has not been restricted. It will
be recalled that the only part of the “restricted data” definition
applicable to thermonuclear matters was the “atomic weapons” phrase,
because the other two parts of the definition depend upon “fissionable
material,” and the Commission has not sought to classify thermonu-
clear material under them (and question exists whether they would
have the authority to do s0).°° It would seem to follow that if such
constructive and peaceful applications were not “weapons” within the
meaning of section 10 (b) (1), data concerning them would not be
restricted by the Atomic Energy Act.

It would further seem that the possibility of a use which would be
advantageous to the military would not be sufficient to sanction
classification as a “weapon.” Were such construction proper, almost
every aspect of our industrial strength would be a military weapon.”™

89 Sec. 18(f) provides that the term “equipment or device utilizing fissionable mate-
rial or atomic energy” shall be construed to mean “any equipment or device capable of
making use of fissionable material or peculiarly adapted for making use of atomic energy
and any important component part especially designed for such equipment or devices, as
determined by the Commission.”

90 See the discussion on this point at the conclusion of Part II supra.

91 The new definition of “atomic weapons” in H.R. 9757 and S. 3690, quoted in note
66 supra, seems to make such a distinction. Compare the testimony of Dr. Karl T, Comp-
ton in the S. 1717 Hearings at pp. 268-269 (1946):

“Suppose that back when most of you were children and I was a young man, about
the time the automobile came in, the War and Navy Departments had said, ‘Well, this
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The act itself argues against such interpretation. Because of the direct
interrelation between power and bomb materials in the fission process,
the “production of fissionable material” and the “use of fissionable
material in the production of power” phrases occupy a special place in
the Atomic Energy Act. Production of power was considered “75%
of the way” to the A-bomb.*? Nevertheless, the 1946 act did not rely
upon the “atomic weapons” provision to cover data concerning nuclear
power for peacetime use, and it is difficult to avoid the force of this
analogy in construing “atomic weapons” with respect to the light end

of the table.

In view of these considerations under the 1946 act, it is striking to
examine both the extent and the manner of change accorded treatment
of any constructive applications by the new bill. The latter creates the
new category of “special nuclear material,” so defined as to permit the
designation and control of fusionable material as well as those deter-
mined to be “fissionable,” and this term is subsituted throughout the
act in place of the prior term. A production facility is thus redefined
as one capable of the production of “special nuclear material” and a
utilization facility is restated as one capable of making use of “special
nuclear material.”®® Secondly, the key exemption from control pro-
visions in favor of research and development activities has been deleted
and new prohibitions against utilization of special nuclear material
have been inserted.®* Finally, the special nuclear material phrase

internal-combustion engine looks as if it ought to have a very great military significance,
and we will classify that information and develop it for our military purposes in trucks,
tanks, and maybe airplanes’—if they were envisaged at that time.

“I think it is clear to everybody that under those conditions our great automotive
industry never could have been developed to anything like the strength that it is now.”

92 See the S. 1717 Hearings, p. 86 (1946):

Senator Jounson. Mr. Chairman, if the Secretary will permit me, I should like to go
back to the difficulty of dividing the wartime from the peacetime uses of uranium or
atomic power. The scientists told us that when you used uranium for power, you were
75 per cent on the way to its use as a bomb. In other words, when we use coal for power,
the ashes are practically worthless; but when we use uranium for power, the residue is the
very thing that we need to create bombs. That makes all the difference in the world, and
so the two are tied together so closely that we ought to recognize that fact in any legislation
which we propose, which we handle.

Secretary Forrestar. There is no question about that.

93 A “production facility” (§11(p) of the new bill) is defined in improved but basically
similar terms to a “facility for the production of fissionable material” in §18(g) of the
1946 act and a “utilization facility” (§11(v) of the bill) replaces “equipment or device
utilizing fissionable material or atomic energy” in §18(f) of the 1946 act. In both defini-
tions “special nuclear material” is substituted for “fissionable material.” See note 85 supra.

94 Although the exception with respect to ownership of “production facilities” is kept
in §41Ca) of the new bill in the same terms as §4(c)(1) of the act, the exception con-
tained in §7(a) for facilities utilizing atomic energy is deleted. See §101 of the new bill
and note 85 supra. Sec. 101 also prohibits transactions with respect to utilization and
production facilities except in accordance with the licensing provisions of the act.
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has been inserted imr the two parts of the restricted data definition
which were originally designed to accommodate the close interrelation
between fission power and fissionable material production,®® with the
result that all data concerning the “production of special nuclear
material” and the “use of special nuclear material in the production
of power” would be restricted.

Any conclusions in this field must be qualified by the vagueness
of the subject matter. In the author’s opinion, however, the construc-
tive application of thermonuclear energy is the most challenging aspect
of atomic science and may prove of extraordinary significance. It
can be speculated, for example, that power and electricity from the
fission reactor may be tramsitional to power from nuclear fusion.
Could the latter be accomplished, energy on a scale sufficient to satisfy
the most ambitious of man’s projects could be directed to his beneficial
use. An effort, however, of large proportions in men, money and
materials would undoubtedly be necessary to explore and develop this
hope.

In any event, the subject would seem to command a significance
apart from whatever its technical prospects may prove to be. The
United States has been forced to develop and to be preeminent in
hydrogen bombs of great destructive potential. Since it has been,
there would seem to be a large and related national stake with respect
to development and preeminence in the constructive aspects of this
new energy force. Just as the legislative provisions in the act dealing
with defense can be sharpened, there would appear every reason for
correspondingly explicit emphasis upon constructive goals for ther-
monuclear energy.

There would also seem to be raised 2 number of new questions and
problems. Is responsibility for leadership in this field to be vested in
the government or in private industry? Is exploitation by private
enterprise to be encouraged? What steps should be taken from the
outset to assure fair and equal opportunity to participate? Who
should own development equipment and materials?

These issues are speculatively far beyond any legislative intent
with respect to the 1946 act. And their treatment would appear pro-
foundly changed by the new bill. It is possible that this change is
intended, but without any manifest emphasis accorded it. It is more
probable that the result is the unintended consequence of changes in
the act undertaken primarily for other purposes. If constructive uses
be an important subject, the 1954 bill appears to represent the most

95 See notes 65 and 92 supra.
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recent evidence of the continuing preoccupation of our program with
fission at the expense of emphasis upon and attention to thermonu-
clear development.

v
The Issue of Primacy

The issue which underlies legislation concerning the thermonu-
clear program is one of primacy: is the H-bomb or the A-bomb to be
the principal weapon of deterrence and of defense? Assuming we
are to have them, are they to be an A-bomb or an H-bomb Army,
Navy and Air Force? Which weapon could more effectively counter
bases that otherwise might be the springboard of attacks of mass
destruction against the United States?

The former Chairman of the Atomic Energy Commission, Gordon
Dean, has testified that the $4 billion A-bomb expansion program
voted in 1952 is to enable us to meet our minimum security require-
ments four years earlier than otherwise would be the case.®® If four
years corresponds to four billion dollars in respect of our A-bomb
requirements, how much is time worth in the considerably more
powerful field of hydrogen energy?

Will the study of light or heavy elements contribute more to our
comprehension of the physical sciences?®” Will fusion or fission
yield our chief hope for constructive benefits from atomic energy?

In terms of attention accorded by law, each of these issues has been
overwhelmingly weighted in the McMahon Act against the thermonu-
clear. The Atomic Energy Act of 1946 and its framework, concepts
and issues are directed to nuclear energy in the sense of the A-bomb
and nuclear fission with a preoccupation that future historians of the
early years of the atomic age may find extraordinary. In the ther-

96 The Supplemental Appropriation Bill for 1953, Hearings before Subcommittees of
the Committee on Appropriations, 82d Cong., 2d sess., p. 5 (1952): “We could, of course,
meet this demand eventually with the facilities we now have on hand or are building.
But we would meet it much later. This new expansion is designed to reach the minimum
military stockpile requirement at least 4, and possibly 5 years earlier than would otherwise
be the case—4 years in which I think we can be sure the Soviet Union will not be idle.”

Compare the testimony of General Bradley, former Chairman of the Joint Chiefs of
Staff: “. .. this program is by no means an all-out one.” Id. at p. 60.

97 See the remarks of Dr. von Neumann cited note 29 supra. See also GrassTong,
SourceBoox oN Aromic Energy, §14.137, p. 409 (1950): “If, before 1939, nuclear
physicists had been urged to express an opinion as to the probable direction in which the
successful release of atomic energy might be realized, it is extremely doubtful if they would
have thought it to be by fission. The general feeling was that it would prove more prac-
tical to obtain energy by the combination, or fusion, of light nuclei than by fission of heavy
nuclei.”
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monuclear field, on the other hand, there has been legislative
default.”® If the discussion in this article is borne out, the McMahon
Act has not been an act for the development of thermonuclear energy:
the indications are that we are a number of years behind where we
might be in thermonuclear development. It has not been an act for
the control of thermonuclear energy: only one provision in the act
apparently has applied to the control of thermonuclear energy as such.
Nor has the McMahon Act been one for the encouragement of peace-
time benefits from the light elements: the act has a seeming gap with
respect to the thermonuclear and specific peacetime goals. The act has
missed at least an extraordinarily important—and perhaps the dominant
—aspect of atomic energy.

In view of the one-sided preoccupation of the 1946 act with fission
energy, it is remarkable that substantive new amendments set forth in
1954 seek to discharge legislative recognition of the advent of thermo-
nuclear energy merely by redefining several terms in the 1946 act.
Even this attention to hydrogen energy is accorded indirectly: thermo-
nuclear reactions, weapons and materials are nowhere specifically
mentioned. Language engrafted onto an A-bomb act passed in 1946
for a different process involving different materials would seem to mis-
judge the impact of the hydrogen program and may have the effect
of a present judgment that the A-bomb and the fission process con-
tinue to be the center of emphasis and interest. Indeed, one might at
least as logically pass a new act directed entirely toward the thermo-
nuclear, but which would contain in passing a few phrases sufficiently
broad to include the fission process.

Conflict in emphasis is not necessary. If a thermonuclear weapon
capability adequate to the common defense and security is an objective,
there could be expressed a corresponding goal for A-weapons. If
military applications of thermonuclear energy are to be developed at
a rate adequate to our security, the scope and scale of A-bomb develop-
ment could be similarly stated. In one respect, however, the thermo-
nuclear objectives might be more emphasized than fission goals. Since
we have been forced to develop the destructive potential of hydrogen
bombs, there may be particular incentive to recognize our national
interest in exploring every hope there may be for beneficial applica-
tions of thermonuclear energy.

These considerations for a substantially new approach are under-

98 In retrospect it may not be considered helpful that the “atomic weapons” phrase
covers H-bomb development. The breadth of the term has helped mask the substantially
new issues posed by the thermonuclear program.
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scored by a tempo of development, both peacetime and military, much
faster than has been anticipated.®® Both the Chairman of the Joint
Committee and the former Chairman of the Commission agree that we
have underestimated Russian progress.*®® But the even more serious
question is whether we have not underestimated ourselves across the
board and—by previous standards—the ease of exploiting nuclear
energy.

With the passage of time and with new advances in the technology
of nuclear weapons, the capacity for destruction increases. With the
advent of thermonuclear energy, the point has been passed when the
issues at stake increase by degree—the increase has become exponen-
tial. Since 1946 the line between our military requirements and our
moral hopes has become more emphatically drawn than ever. The
extraordinary difficulty in drafting new legislation is hardly limited
to the problem of providing for thermonuclear materials and processes,
and their interrelation to nuclear fission, difficult as those problems are.

Nevertheless, the need for realistic legislation with respect to ther-
monuclear energy is clear. But thermonuclear energy must be accorded
the perspective and the awful prestige which are its due. Though
falling short of meeting all the problems, fresh and searching legis-
lative effort is a basic first step which is completely within our power
and our duty to take.

99 See Remarks of Rep. Sterling Cole, mimeo. release from the office of Rep. Cole,
Chairman of the Joint Committee on Atomic Energy, Feb. 17, 1954, at p. 1. Compare
former President Truman’s comments in his last State of the Union Message, 99 Conc.
Rec. 239 (1953): “ . . the progress of scientific experiment has outrun our expectations.
Atomic science is in the full tide of development; the unfolding of the innermost secrets of
matter is uninterrupted and irresistible.”

100 Compare Gordon Dean, as quoted by Tre Evewnmne Star, Washington, D.C,,
Sept. 24, 1953, p. A-1:2: “. . . we have consistently underestimated the Russians . . .”
with the statement of Chairman Cole “. . . the Soviet hydrogen test occurred sooner, a
good deal sooner, than most officials in Washington have anticipated. So let us acknowledge
the fact plainly: We still seem to underestimate the Soviets—just as in 1949 we were
caught by surprise by Stalin’s first atomic bomb.” Mimeo. release from the Office of Cong.
Sterling Cole, Oct. 12, 1953, at p. 1.



