LETTERS

US Can Begin Cutting Its Tritium Needs

and Nuclear Arsenal without STARTing

On 22 December 1998, as reported
in your February 1999 story enti-
tled “DOE Decides TVA Is Cheapest,
Most Flexible Option to Produce Tri-
tium for Nuclear Weapons” (page 54),
Secretary of Energy Bill Richardson
selected the Tennessee Valley Author-
ity’s Watts Bar and Sequoyah nuclear
reactors as preferred tritium produc-
tion facilities for US nuclear weapons.
While we commend Richardson for
choosing the least expensive method,
the US could reap even greater cost
savings by reducing its nuclear arse-
nal in parallel with Russia’s retire-
ment of obsolete and decrepit systems
in its nuclear arsenal.

The US has not produced tritium
since 1988, when it shut down the
Savannah River Site’s tritium pro-
duction reactors for safety reasons.
Given that tritium decays with a
halflife of about 12 years, the US will
have about half as much tritium in
2000 as it did in 1988, one-quarter as
much in 2012, one-eighth as much in
2024, and so on. Since 1988, disman-
tled nuclear weapons have supplied
tritium for weapons being kept in the
US arsenal. Although the Department
of Energy (DOE) has classified the
amount of tritium available for US
weapons, one can still estimate the
effects of additional arms reductions
on the need for new tritium.

The current START I arsenal con-
tains about 8400 strategic and tacti-
cal warheads in an operational stock-
pile and about 2300 warheads in a re-
serve stockpile.! Although it is known
that the operational warheads are all
filled with tritium, it is not known—
in the open literature—how many re-
serve warheads actually have tritium
allocated to them.

We estimate the number of tritium-
allotted warheads by beginning with
the year 2016, when, according to
DOE, the stockpiled tritium will dip
below the requirements of the cur-
rently planned START II and tactical
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arsenals. Those arsenals are sched-
uled to consist of 3500 deployed stra-
tegic, 1000 tactical, 500 spare, and
2500 upload “hedge” warheads, for a
grand total of 7500 warheads.? Using
the radioactive decay equation and
working backward to 2010, when, ac-
cording to DOE, insufficient tritium
will be available for the START I and
tactical arsenals, we find that the cur-
rent tritium requirements are to sup-
port about 10500 warheads.

The current obstacle to agreed-
upon reductions to START II levels is
the Russian Duma’s reluctance to rat-
ify that treaty, which was signed in
1993. The US government insists that
the Duma must ratify START II be-
fore negotiations on deeper cuts can
be launched. Regardless of ratifica-
tion, however, most knowledgeable
Russian analysts project that Russia’s
rapidly decaying strategic arsenal will
drop below START II levels within a
few years of the treaty’s final imple-
mentation deadline at the end of
2007 and fall much further.

Nonetheless, for two reasons the
Pentagon insists on an upload “hedge”
consisting of thousands of extra war-
heads filled with tritium. First, the US
can redeploy these warheads if it
feels that its “supreme national inter-
ests” require it to reverse the reduc-
tions process. Second, the US can use
the upload “hedge” as a bargaining chip
to compel Russia to negotiate reductions
in its tactical arsenal during START III
negotiations. It seems likely, however,
that most of Russia’s tactical war-
heads will also have to be scrapped
within a decade. In all probability,
Russia will be able to replace only a
few hundred of those warheads.

We also question DOE’s require-
ment to maintain a five-year reserve
supply of tritium, which will force
DOE to begin producing tritium in
2005 and 2011 for the START I and
II arsenals, respectively. The five-year
reserve is an anachronism resulting
from the time needed to restart the
Savannah River Site’s reactors. This
lead time could be significantly short-
ened with DOE’s new policy, which
calls for using already operating
power reactors as a tritium source.

Adhering to START II’s agreed-
upon number of 3500 deployed strate-
gic warheads, the US could keep a
total of 4500 warheads filled with
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tritium, including 1000 tactical war-
heads. DOE could delay tritium pro-
duction until 2025.

Under START II1, the total US arse-
nal could fall below 3500 warheads, thus
delaying tritium production until 2029.

We believe that under longer-term
reduction agreements, involving Rus-
sia, China, France, and the UK, the
US arsenal could shrink to only about
200 warheads—still more than enough
explosive power to destroy any na-
tion. Such a drastic reduction could
make possible a delay in the resump-
tion of tritium production until 2080.

The fiscal 1999 Defense Authoriza-
tion Act bars the US government
from spending any money on tritium
production. This one-year hiatus pro-
vides policymakers and other con-
cerned parties with a period for seri-
ous study of tritium requirements un-
der different scenarios, including
START I, II, and III, as well as recip-
rocal unilateral arms reductions.

However, aside from reducing the
five-year reserve, DOE cannot imple-
ment any new production plans un-
less the administration and Congress
break their stalemate. Specifically, al-
though the Pentagon is interested in
cost-saving reductions of US strategic
forces even if START II remains
stalled, Congress has enacted a law
mandating that US nuclear forces
will remain at START I levels as long
as START II remains unratified. The
president cannot enforce any Penta-
gon-proposed reductions without Con-
gress acting first.
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V. Bush as Computer
Visionary: Was Role
Key or Only Memex?

essica Wang’s review of G. Pascal

Zachary’s Endless Frontier: Van-
nevar Bush, Engineer of the American
Century in your December 1998 issue
(page 49) provides an excellent sum-
mary of Zachary’s book but greatly un-
derestimates Bush’s contributions to
computer and computational R&D.

The reviewer concludes that, in the
years after World War II, Bush “held
steadfast to his beloved analog ma-
chines” and “proved incapable of em-
bracing the digital age.”

Although he did not return to the
computer R&D he had directed at
MIT before the war, Bush had a re-
markably broad vision of the possibili-
ties of personal, computer-like ma-
chines. In his 1945 Atlantic Monthly
article, “As We May Think,” Bush an-
ticipated information-storage and re-
trieval technologies and ways of estab-
lishing personal and collaborative as-
sociative memory paths through vast
realms of data.! In a book published
two decades later,? he assessed what
technological progress had been made
toward realizing his earlier vision. In
chapter 5, entitled “Memex Revisited”
(“memex” is what he called the com-
puting machine he had conceptual-
ized), he noted the advent and poten-
tial of digital computers, and foresaw
how high-speed electric circuits, data
compression, and other technologies
would continue to lead us toward the
era of personal information-storage
and retrieval machines. He also saw
the distance that then lay ahead in
achieving an era of low-cost personal
computing. In 1945, and again in
1967, Bush did not have all the spe-
cific technologies rightly imagined,
but he did correctly speculate that
personal machines would become
available and their costs would drop.

Bush noted that it was not only
the scientist and engineer who would
benefit from these advances. In 1967,
he discussed others: “The lawyer will
have at his touch the associated opin-
ions and decisions of his whole experi-
ence, and the associated opinions and
decisions of his friends and authori-
ties. The patent attorney will call on
the millions of issued patents, with fa-
miliar trails to every point of his cli-
ent’s interest. The physician, puzzled
by a patient’s reactions, will study
the trail established in studying an
earlier similar case, running rapidly
through analogous case histories. . . .
The historian, . . . with his vast
chronological account of a people, can
parallel this with a skip-trail which
stops only on the salient items.”

Moreover, Bush also envisioned
what would become the Internet and
the World Wide Web. As he wrote in
1967, “There will be a new profession
of trailblazers, those who find delight
in the task of establishing useful
trails through the enormous mass of
the common record. . . . [Elach gen-
eration will receive from its predeces-
sor, not a conglomerate mass of dis-
crete facts and theories, but an inter-
connected web of all that the race

MAY 1999 PHysics Topay 13

Count on Noesys™ to manage, explore
and visualize your scientific
Noes rdable desktop software

used by thousands of scientists and

engineers to handle data and turn

information into imagery. Browse,
view and manipulate up to 7 dimen-
sions of data with the click of a mouse.

* No programming required!

+ All the common data formats,
time/series data, test sensor
& CCD feedback handled with ease.

* Tiansform, 13D & Plot applications
included.

+ Runs on Windows” & Mac"OS.

* Extensible with IDL.

Drag and drop data management.
Examine and manipulate, on screen,
all the components in HDF fi
Noesys makes taking the ne
visualizing the results — just
Extensible with IDL", the Interactive
Data Language, Noesys is ready for

custom analysis.

Circle number 15 on Reader Service Card






