schedule permits manufacturers to use ex-
isting supplies of the gases until Dec. 15,
1978, but bans sprays with chlorofluoro-
carbons from interstate commerce after
April 15, 1979. The regulations exclude
a small number of essential products, such
as some drugs and insect sprays, for which
no adequate alternative propellant is
available. The agencies have not yet pro-
posed restrictions on use of chlorofluoro-
carbon gases in refrigeration, a more
complicated regulatory problem.

The scheduled phase-out of chloro-
fluorocarbons is in response to mounting
evidence that these gases could deplete the
earth’s protective ozone layer (SN:
9/18/76, p. 180). Scientists estimate this
drop in ozone could cause 12,000 to
120,000 additional cases of skin cancer
per year in the United States, generate
climate changes and produce alterations
in plant and animal life that would be
detrimental. ‘‘Unless we begin now in
orderly and deliberate fashion to deal with
this issue, then those who come after us
may suffer. And the fault would be our
own timidity and shortsightedness,”’
Donald Kennedy, FDA commissioner, told
a news conference.

The cost of the regulations to industry
will be up to $1 billion over a four-year
period, estimates EPA Administrator
Douglas N. Costle. The manufacturers of
fluorocarbons are currently supporting re-
search to resolve some of the remaining
uncertainties about the environmental im-
pact of those gases. Richard B. Heckert
of E. I. Dupont de Nemours and Co.
urged that regulations be flexible in case
new evidence lowers estimates of the
chlorofluorocarbons’ potential effects.

The proposed ban has by no means
caught the manufacturers unprepared.
They have been exploring alternatives
since the first hint that the chlorofluoro-
carbons might be outlawed. In the long
run, the regulations may actually save
money, Costle suggests, because alterna-
tives may be cheaper.

Some spray products may soon be
dispensed with pump systems and others
with a hydrocarbon propellant, according
to a spokesman from the Gillette Co. Dow
Chemical Co. recently announced that ac-
cumulating evidence indicates another
chlorofluorocarbon substitute, methylene
chloride, will probably be safe to use.
Two other, more unusual, systems for
creating aerosols have also been revealed.
Robert H. Abplanalp, whose Precision
Valve Co. is the largest manufacturer of
valves for industry, announced last week
a totally new type of mechanical valve that
uses natural gas derivatives, such as bu-
tane or propane, instead of fluorocarbons.
In an innovative system developed by the
Selvac division of Plant Industries, force
against a butyl rubber membrane in a
pressurized can expels a mist of product.
So, with a variety of replacements, fluo-
rocarbon propellants should be but briefly
mourned. The sprays will go on. O
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Tri- again: Evidence

of heavy leptons

One of the problems of modern particle
physics is that the things that experi-
menters are really looking for are too
short-lived to leave a direct record of
themselves in the detecting equipment.
Their existence has to be deduced from
stabler outcoming particles. It seems to be
especially true with the so-called heavy
leptons. The motto suggested by the most
recent report—which suggests the exist-
ence of heavy leptons—is: If at two you
don’t succeed, tri-, tri- again. Muons that
is.

Heavy leptons would be heavier and
highly unstable relatives of the electron.
Existence of heavy leptons is predicted by
the newly developed unified field theories,
which have physicists excited because
they promise a comprehensive treatment
of particle physics. Therefore experi-
menters are busily looking for evidence
of heavy leptons.

The way to try to make heavy leptons
is to take beams of high-energy neutrinos
and hit them against atomic nuclei. What
comes out at the other end of such an
experiment is one or more of the known
leptons (electrons or muons). The infer-
ence is that a large part of the energy

carried by the neutrino was materialized
into something rather massive and short-
lived. That something then decayed to
produce the outcoming particles. From the
nature, momenta and paths of the out-
coming particles the experimenters try to
deduce what the short-lived something
was.

A number of neutrino experiments of
this sort have recorded dilepton events
(two outcoming leptons) but most of these
have been explained as the creation of
charmed particles, interesting in them-
selves, but not heavy leptons. The present
report, from the experiment at the Fermi
National Accelerator Laboratory known
as the Fermilab-Harvard-Pennsylvania-
Rutgers-Wisconsin collaboration (A. A.
Benvenuti and 15 others in the May 16
PHYSICAL REVIEW LETTERS) records six
trimuon events. With three outcoming
muons they can argue away other possi-
bilities and settle on heavy leptons. They
suggest that in some of these events, the
incoming neutrino makes a heavy lepton.
This decays into a lighter but still new
kind of lepton and a muon. The second
new lepton then turns into two more
muons, giving the final result. ]

Major European satellite: Low but going

Geos, formerly intended by the Euro-
pean Space Agency to become the first
purely scientific geostationary satellite, is
alive and well—but it will never achieve
its goal. Launched for Esa by the National
Aeronautics and Space Administration on
April 20, the probe was carried aloft by
a Delta rocket that malfunctioned and let
it off at barely a third of the altitude
necessary to station it over a fixed point
on the earth. As a result, Geos (not to
be confused with the U.S. GEos series of
geodetic satellites) is now in an elongated
orbit that varies from about 2,100 kilo-
meters above the earth to more than 38,-
000, with its apogee (high point) at 35°E
longitude.

The probe’s problems are doubly dis-
tressing because it has been scheduled to
play a major role in the International
Magnetospheric Study. This project,
which began last year and is to continue
into 1979, involves more than 40 nations
(SN: 1/3/76, p. 6). The launching of Geos
had been delayed 8 months due to late
component deliveries and other factors,
but at least, in its less-than-optimum orbit,
all of its instruments are working. Ac-
cording to EsaA, ‘‘The seven Geos experi-
ments have, between them, detected elec-
tron and proton spectra, relatively heavy
ions, and have provided magnetic field
data down to 3.5 earth radii.”’ The satel-
lite is expected to provide data on a variety
of magnetic-field and plasma phenomena,
particularly as it crosses magnetic field
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lines that are aligned with tracking stations
and sounding-rocket facilities in Scandin-
avia.

Even if Geos had ended up in the ocean,
all would not have been lost for the Inter-
national Magnetospheric Study. The mul-
tiyear effort may involve as many as four
dozen other satellites.

New Apollo asteroids

The little catalog of ‘*Apollo’’ as-
teroids—those whose orbits take them in-
side the orbit of the earth—continues to
grow apace. California Institute of Tech-
nology student S. J. Bus discovered what
is known as fast-moving object 1977 HA
in a photographic plate taken on April 17
by Caltech astronomer Eleanor Helin
using the 18-inch Schmidt telescope at
Palomar Mountain. The tiny object, which
passed within 4.8 million kilometers of
the earth on April 1, follows a course that
ranges from the asteroid belt almost in to
the orbit of Venus.

Another probable Apollo asteroid, 1977
HB., was discovered by astronomer
Charles Kowal in a plate made on April
24 with Palomar’s 48-inch Schmidt in-
strument. Calculations of the object’s
orbit have been awaiting additional obser-
vations, but the total number of Apollo
asteroids has now reached 24 (subject to
one or two uncertain observations) since
the first one was spotted in 1932. O
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