ald Langenberg in 1969 and by Cohen and
Taylor in 1973.

The motivation for the new adjustment is
the extraordinary amount of experimental
and theoretical work published since 1973
that affects the fundamental constants. Tay-
lor calls attention to the 1983 redefinition of
the meter in terms of the distance traveled
by light in a time equal to 1/¢ second as one
example. This redefinition established the
speed of light as an exact constant whose
value is fixed.

Another important advance, made at NBS
by Richard Delattes and several co-workers
in the mid-1970s, permits the measurement
of atomic lattice spacings (at least in silicon)
in terms of optical wavelengths rather than
x-rays, as was customary. The optical mea-
surements can be directly tied to the defini-
tion of the meter, whereas x-ray measure-
ments require an additional conversion fac-
tor similar in spirit to that tying the “as
maintained” volt to its SI definition. Among
other things, the lattice spacing influences
the value of the Avogadro constant (Na),
which has changed in value significantly.

A completely unexpected development
was the 1980 discovery of the quantum Hall
effect, in which the so-called Hall resistivity
(Ry) assumes only quantized values that are
multiples of 4/¢?. This new and still not
completely  understood  phenomenon,
whose discovery won Klaus von Klitzing of
the Max Planck Institute for Solid State
Research in Stittgart, West Germany, a
Nobel prize in physics, provides an accurate
measurement of the fine-structure constant,
as well as a method of generating an “as
maintained” resistance standard. Other
changes since 1973 include a highly accurate
measurement of the electron anomalous
magnetic moment (g-factor) by Robert
VanDyck, Hans Dechmelt, and their col-
leagues at the University of Washington,
where they trapped and stored a single
electron at 4.2 K. The measurement of the
electron g-factor to 1 part in 10'" makes it
one of the most accurately known quantities
in physics.

In carrying out their least-squares adjust-
ment, Cohen and Taylor divided the funda-
mental constants into three groupings. The
first, which they label auxiliary constants,
are either fixed as is the speed of light or are
so accurately known that their values would
not be changed in the adjustment. In the
least-squares procedure, each input datum is
weighted according to the inverse square of
the uncertainty in its value. Therefore, the
values of the auxiliary constants, each of
which may be a weighted average of the best
available measurements, are held fixed.

The second grouping includes the prima-
ry stochastic data. These are values of con-
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stants whose adjusted values will be deter-
mined directly in the least-squares proce-
dure. The 1986 adjustment involved 38
values of 12 fundamental constants. In prac-
tice, because of the relationships between
the constants, any five of the twelve are
independent unknowns, and the other seven
are calculated from the adjusted values of
these five, as are the values of most other
constants of interest. Finally, there is a
group of constants, such as the gravitational
constant (G), that are not related by any
existing theory to others, so that only direct
measurements vield their values.

Weighting of the input data is actually a
more complicated procedure than just using
the uncertainty listed in the literature. Co-
hen and Taylor tested four algorithms that
took varying degrees of account of the idea
that the true uncertanties are not really
known, but can be better estimated after
iterations of an adjustment. An additional
complication is that bad data (measured

values of constants that differ from the
“true” values by many times the nominal
uncertainties listed in the literature) must be
climinated. In the end, the researchers used
two so-called extended least-squares algo-
rithms developed by Cohen, one in the early
stages of the adjustment for identifying bad
data and the other at the end for making the
final adjustment.

One interesting conclusion of the adjust-
ment was the recognition that two values of
the Faraday constant (F) that were thrown
out in the 1973 adjustment were actually
quite good. Their exclusion from the 1973
adjustment was a major reason for the differ-
ences between the 1973 and 1986 recom-
mended values. Cohen and Taylor argue
that no similar situation exists in the 1986
adjustment because the data that were ex-
cluded either were of very large uncertainty
(low weight) or differed greatly from other
measurements of the same quantity. m

ARTHUR L. ROBINSON

New Database for AIDS Research

New gene sequences and information
about proteins of the AIDS virus are being
reported so quickly that researchers are
hard-pressed to keep up. To help streamline
the process, scientists at Los Alamos Na-
tional Laboratory in New Mexico are estab-
lishing a computerized data bank for record-
ing and analyzing information about the
molecular biology of the rapidly changing
virus that causes AIDS (acquired immune
deficiency syndrome). The National Insti-
tute of Allergy and Infectious Diseases
(NIAID) has just awarded a 3-year grant to
Gerald Myers, of the Theoretical Division at
Los Alamos, who plans to have the database
available by March.

Not only does the AIDS virus mutate
quickly so that different isolates have differ-
ent gene sequences, but in recent months
researchers have also found that more than
one AIDS-like virus exists—some cause dis-
case and others apparently do not. Until
now, information about the genetics of the
AIDS virus has been fed into the GenBank
system, which is already established at Los
Alamos. The new compendium will include
analytical information that GenBank is not
funded to provide, will contain quarterly
updates of fresh data, and will be available
free to qualified investigators in both hard-
copy and on floppy discs (that are IBM PC—
compatible). The new resource is being es-
tablished in cooperation with both Gen-
Bank and EMBL, the European Molecular
Biological Laboratory in Heidelberg, West
Germany, but is an independent entity.

The AIDS database will contain “DNA,
RNA, and protein sequences of all the AIDS
virus isolates, the sequences that recognize
the T4 receptor of lymphocytes, and similar
information about animal viruses that are
related to the AIDS virus,” according to
Myers. It will identify regions of the AIDS
virus genome that are most variable, and, if
known, note how the altered regions affect
peptide sequences and protein function. The
resource will publish corrections of se-
quence information and will include refer-
ences from the literature.

Flossie Wong-Staal and Steven Josephs,
both of the National Cancer Institute, and
Arnold Rabson of NIAID will act as scien-
tific advisers for the new database project.
“The next big burst of papers will probably
be about the new viruses that are divergent
from the AIDS virus—STLV-III (simian T
cell lymphotropic virus), HTLV-IV (human
T cell lymphotropic virus), LAV-2 (lympha-
denopathy-associated virus), and similar iso-
lates obtained at the Karolinska Institute in
Sweden,” Wong-Staal says. “I think STLV-
IIT is probably a very recent progenitor of
both HTLV-IV and LAV-2. But HTLV-IV
is biologically different; it is not associated
with disease.”

The new database will provide informa-
tion that allows researchers to draw compar-
isons among such related viruses, according
to Myers. “This project will remove any
barrier for people who want to do sequence
analysis,” he says. m
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