adoption of a 0.5 milliroentgen an hour
standard until 1971, when a stricter
standard of 0.1 milliroentgen an hour,
measured at a distance of five centi-
meters, would go into effect. The 0.1
standard would apply “under any con-
ditions of operation.” That proposal
was found unacceptable and is now
back with the bureau for revision. An-
other meeting is scheduled for mid-
August, when the committee will con-
sider the bureau’s revised proposal.

One of the grounds for the com-
mittee’s rejection was that the phrase
“under any conditions of operation”
was too broad. A set could leave the
manufacturer in excellent condition,
the committee reasoned, but in the
hands of a careless TV repairman, it
could wind up emitting X-rays.

In fact, excessive X-ray leakage is
often caused by adjustments made by
repairmen rather than a manufacturing
fault, according to the committee. Ex-
cessive X-rays are the product of high
voltage (more than 25,000 volts). When
repairmen fix sets in outlying areas,
they sometimes increase the voltage to
improve reception and the result can
be excessive X-ray emission. This ex-
plains why black and white sets, which
operate on 18,000 volts, have no known
X-ray problem.

A second objection was to the 0.1
milliroentgen an hour standard. As ex-
pressed by several committee members
the 0.1 level would have to be reviewed
in terms of being “reasonable and tech-
nically feasible.”

What is reasonable is determined by
the potential threat of the X-rays. The
type of X-rays produced by color sets
is probably too weak to cause immedi-
ate damage. The main worry, as stated
by Consumers Union, Mount Vernon,
N.Y., is that of the cumulative effect;
color TV becomes one more source of
radiation in a world filling up with
radiation emitters. Says the union, “Un-
til a limit of exposure to radiation
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Testing the shunt regulator tube.

from all man-made sources is imposed
to safeguard the total population, there
remains the chance that at some un-
known future time too many people
will have become exposed too often
to excessive radiation.”

The third basis for the committee’s
rejection is instrumentation. The com-
mittee felt that adequate instruments are
not on hand to detect radiation levels
of 0.1.

The TV manufacturing industry,
which has been especially leery about
X-ray emissions ever since General Elec-
tric encountered such a problem (SN:
7/1/67, p. 11), now claims it can make
a radiation-proof color set by 1971.
Jack Wayman, staff vice president of
the Electronic Industries Association,
sees the technical problem as boiling
down to three areas in the set:

® Shunt regulator tube, which keeps
voltage constant so the picture doesn’t
jump. This is what caused the trouble
in the G.E. sets.

® High voltage rectifier tube, which
converts the 25,000-volt AC voltage
to DC.

® Picture tube, the least likely source
of radiation.

The solution for the shunt regulator,
which can leak X-rays, and high volt-
age rectifier, is to phase them out by
replacing them with diodes, a process

CBW, MOL, CHEYENNE

already under way. The picture tube
can be protected with better shielding.

In addition, other safeguards are
printed radiation signs on the back of
sets, warning about tampering with the
voltage, making the controls inaccessi-
ble to the average person and installing
a governor in the set, to prevent step-
ping up the voltage beyond 25,000
volts.

Although the picture tube emits the
least radiation, it has prompted one
company to put out a device called Ray
Alert, which measures the radiation
from it. Commenting on the device,
Charles C. Johnson Jr., administrator
of the Consumer Protection and En-
vironmental Health Service, says, “The
Ray Alert is inadequate, partially by
reason of smallness of size, for making
a complete X-ray safety evaluation of
a color receiver. The Ray Alert was
designed for measuring X-radiation
which may be emanating from the front
of the picture tube, but it cannot mea-
sure X-rays which may be coming
through the sides and rear from such
components as high voltage shunt regu-
lator and high voltage rectifier tubes.”

There are devices that can measure
all these emissions, but they cost as
much as $500 and are used by manu-
facturers and Federal and state health
agencies.

Defense R&D programs lopped

As sudden and unforseen as silent
war itself, the Senate Armed Services
Committee last week struck what may
become a mortal blow to the U.S.
offensive chemical and biological war-
fare program. At the same time it
slashed deeply into once-sacrosanct de-
fense requests for a broad range of
research and development expenditures.

In the largest cutback of research
and development spending for defense
in recent history, the committee re-
jected Pentagon budget plans requesting
$16 million for research and develop-
ment of chemical and biological offen-
sive weapons, and proposed that a total
of $1 billion, or 12 percent, be trimmed
from the $8.3 billion military R&D
budget proposal for next year. A large
portion of the cut will be absorbed by
the decision to scrap the Pentagon’s
plan for a manned orbital laboratory, a
military version of the man-in-space
program (SN: 6/21, p. 595). The
committee budgetary recommendation
also included abandoning the trouble-
plagued Cheyenne helicopter’s R&D pro-
gram (SN: 5/24, p. 498).

Coinciding with the committee re-
jection of the entire defense package
for r&D in offensive CB weapons were
two more events signaling increased

concern with the subject:

® In Key Biscayne, Fla., President
Nixon pledged U.S. cooperation in in-
ternational efforts which sought “reli-
able arms control” in cBw. Mr. Nixon
had earlier ordered a review of cBw
policies and a fresh look at the question
of U.S. ratification of the 1925 Geneva
Protocol, which Rep. Richard D. Mec-
Carthy (D-N.Y.) has asked to be re-
submitted to the Senate.

® And in New York, the specter of
warfare with poison gases and lethal
disease organisms drew fire from the
United Nations. In a report, “Chemical
and Bacteriological (biological) Weap-
ons and the Effects of Their Possible
Use,” a panel of 14 specialists, repre-
senting as many countries, denounced
the principle of chemical and biological
warfare as inhumane and technically
inestimable in its effect. U.N. Secretary
General U Thant called on all govern-
ments to halt experimentation with and
stockpiling of CB agents as a step to-
ward achieving “their effective elimina-
tion from the arsenal of weapons.”

Conclusions reached by the U.N.
special study panel are ominous. Be-
sides expressing horror with the idea
that “bacteriological (biological) weap-
ons could deliberately be used to spread
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disease,” the group summarized its re-
port stating, “Were these weapons ever
to be used on a large scale in war, no
one could predict how enduring the
effects would be, and how they would
affect the structure of society and the
environment in which we live.” They
warned that the danger would apply as
much to any country which initiated
CcBW as to the recipient of an attack.

The Pentagon had requested a total
of $88 million to fund rR&D for a wide
range of offensive and defensive chem-
ical and biological agents. The $16 mil-
lion cut was the amount called for in
fund research and development of spe-
cifically offensive lethal gas and bio-
logical capability.

The initial review of the $8.3 billion
outlay for rR&D submitted by the Defense
Department was conducted by a special
subcommittee created earlier this year,
headed by Sen. Thomas J. Mclntyre
(D-N.H.), who is credited with amass-
ing the support for the major cuts.
MclIntyre asked the Army what ration-
ale underlay U.S. efforts in chemical
and biological warfare research and de-
velopment and was told that the basic
justification is due to the Soviet Union’s
“massive effort” in the field. A strong
cBw program by the U.S. will deter
Russia from using their own forces,
argued Lt. Gen. A. W. Betts, Chief of
Research and Development for the
Army. “Although we never signed the
Geneva Convention, it has been our
policy, generally, that we will not use
lethal biological or chemical weapons
except in retaliation,” Betts declares.

Even though committee members
have been briefed in closed session on
the scope of Russia’s CBW program, the
concern remains in the broader effects
of escalating the CB arms race and its
impact on the general problem of arms
control. Therefore, the committee pro-
posal reflects the emphasis on defen-
sive projects. However, a problem is
anticipated in deciding just what is
offensive and what is defensive.

The military would decide where the
cut should apply; these will then be
subject to Congressional approval. The
lines between defensive and offensive
weaponry is equivocal, depending
largely on the kind of delivery system
used for dispersal of CB agents and
the use to which a given agent or de-
vice is used. An Army spokesman says
that even a gas mask could be consid-
ered offensive if used, for example, to
protect troops making an assault with
a chemical agent.

In addition to cBw, the manned orbi-
tal lab and the Cheyenne cuts, other
R&D defense projects eliminated are the
Surface-to-Air Missile (sAM-D), a long-
range missile designed to be fired from
underwater by submarines, and a re-
connaissance version on the F-111.

SOLAR THEORY

Quarks for neutrino-less fusion

Nuclear fusion occurs when nuclei
of light elements combine with each
other to form heavier ones. A good deal
of energy is released in the process, and
it is generally believed that this is the
source of the sun’s heat.

In particular theorists hypothesize
that the fusion comes from the so-
called carbon-nitrogen cycle, a chain
of fusion processes that begins by com-
bining carbon 12 and hydrogen to form
nitrogen 13 and proceeds by way of
several isotopes of nitrogen and oxygen
to come back to carbon 12 plus helium.
At this point the cycle can begin again.
Calculation shows that this procedure
best accounts for the sun’s energy.

But recent experimental evidence
tends to rule out the carbon-nitrogen
cycle. For the last year or more, theo-
rists have been searching for a substi-
tute. Now there is a new suggestion that
may have important effects on earth
as well as in the stars.

The experimental difficulty is with
the neutrinos that the carbon-nitrogen
cycle should produce. They have not
been found. Neutrinos are very light,
electrically neutral particles with very
small probability of being absorbed by
other matter; the solid earth is more
transparent to them than glass is to
light.

But technology has advanced to the
point where physicists have detectors
in which they can hope to record neu-
trinos, and they have been avidly look-
ing for those from the sun (SN:
7/20/68, p. 63). The negative results
have led them to say definitely that the
sun cannot be getting much of its
energy from the carbon-nitrogen cycle.
And considering the sun’s energy out-
put, no other cycle seems to fit.

Without some other mechanism,
there should be neutrinos, but there are
none.

Nevertheless, the dilemma may not
be insoluble, if quarks can be accepted
in the solution. Dr. Leona Marshall
Libby of the University of Colorado
and the Rand Corporation, and Dr.
F. J. Thomas of Rand, suggest that the
way out of the dilemma is to permit
fusion processes to have the ultra ele-
mentary particle called a quark as a
catalyst. The idea, if correct, could also
have applications to terrestrial attempts
to achieve controlled fusion for power
purposes, as well as to astrophysics.

A major problem is that no one has
ever seen a quark. The theory of par-
ticle physics says that they are basic
elements out of which all the known
particles are built, but attempts to find
them or generate them in the laboratory
have all so far failed, and some physi-
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cists doubt that they really exist (SN:
5/31, p. 538).

Quarks, if they exist as theoretically
described, would come with electrical
charge in multiples of one-third of the
usual amount of elementary particle
charge. A negative quark, say Drs.
Libby and Thomas, might be captured
by a nucleus. Orbiting around the
nucleus, the quark would reduce the
repulsive electrical force which that
nucleus would exert on others. When
such a quarkonucleus, as they call it,
came close to another nucleus, the
quark would serve as a binder to bring
them together and help them fuse.

The fusing nuclei would need less
energy with quarks helping them than
they would without, and in the sun’s
case these criteria open the door to
neutrino-less fusion processes. Drs.
Libby and Thomas favor a cycle by
which three helium nuclei ultimately
become carbon 12.

The relative abundance of quarks
would not need to be large, say Drs.
Libby and Thomas. If there are no
heavy elements in the sun there would
need to be only one quark to a million
billion billion billion (1033) protons; if
the sun has heavy elements in a con-
centration equal to that of the rest of
the solar system, there would have to
be one quark for every one hundred
thousand billion (10'%) protons.

Quark-catalyzed fusion could occur
in other astrophysical bodies beside the
sun. It would apply to any mass of
material that was accumulated out of
primeval big-bang material and there-
fore could contain the requisite free
quarks, says Dr. Libby.

It could also apply on earth. “Sup-
pose the 300 GeV accelerator (now
under construction at Batavia, Ill.) pro-
duced quarks,” says Dr. Libby. A
chamber containing a plasma of fusible
nuclei could be put near the acceler-
ator’s target. If the plasma could be
made to stay in the chamber long
enough, she says, “the quarks would
go in and make fusion.”

“It’s certainly an interesting theory,”
says Dr. Bernard Eastlund of the
Atomic Energy Commission. “If you
have a quark, that would be a very
interesting application of it.” He points
out that the Libby-Thomas theory is
similar to an older suggestion that
particles called mu mesons might cata-
lyze fusion. But mu mesons are subject
to radioactive decay, and it turned out
that they don’t last quite long enough
to bring the nuclei together. The mu
meson idea, says Dr. Eastlund, “just
failed. Quarks have a much longer life-
time.” They might work, if they exist.



