LETTERS (continued from page 15)

taries, some of whom remember the
times when they had to erase multiple
copies of onionskin on their typewriters.
> Another good person to acknow-
ledge is the civil servant who, being
your servant and having acted in a
civil fashion, approved the grant that
allowed you to do the work.
> If you are ever tempted to write, for
instance, “We owe special gratitude to
the people who generated the goods
and services and who paid the taxes
that allowed us to live in modest com-
fort and to do the hard but gratifying
work reported here,” forget it. Every-
body will think you have gone mushy.
The obvious conclusion from this
recitation of prevailing principles and
practices is that neither a list of publi-
cations nor the Citation Index pro-
vides a solid basis for judging the
merit of a person’s work and that a
source of higher-order information
must be sought. For instance, we
might attach to each of our reprints
an affidavit from the person who
gave us the idea. These affidavits
would not take much time to write,
and they could simply say something
like “I hereby certify that Dr. X’s ba-
sic idea to undertake a study of . ..
was derived from a conversation held
with me on. ...” This would give us
an opportunity to suck up to some big-
name folks, who usually have so
many good ideas that they can’t keep
track of which one they gave to
whom. Several agencies of the Fed-
eral government are in the process of
developing the joint funding of a mas-
sive research project entitled Higher-
Order Acknowledgment and Citation
Study (HOACS).
NORBERT UNTERSTEINER
University of Washington
Seattle, Washington

Distant Supernovae Cast
New Light on H, Value

ertram Schwarzschild’s recent

news story (December, page 19) on
new measurements of Cepheid-based
distances to Virgo cluster galaxies
with the Hubble Space Telescope
ended by describing a major unre-
solved controversy about the cosmic
distance scale: Two groups of astrono-
mers have derived significantly differ-
ent values of the Hubble constant H,
from type-Ia supernovae. The contro-
versy is particularly perplexing since
both groups anchor their results on
galaxies with well-determined
Cepheid distances.

The story correctly notes that one

side of this controversy maintains that
“type-la supernovae are not in fact
standard candles” and that while “type-
Ia supernovae are not monoenergetic,
one can deduce the intrinsic luminosity
of any one explosion from the time de-
pendence of its observed brightness.”
This is our position, and indeed these re-
sults are derived from our work. The
reference given in the news story, how-
ever, is to a paper’® presenting a differ-
ent analytical method applied to a set of
supernova data taken predominantly
from our studies.

Our group from the Cerro Tololo
Inter-American Observatory of the Na-
tional Optical Astronomy Observato-
ries and the Cerro Caldan Observatory
of the University of Chile has just fin-
ished a four-year survey of superno-
vae. The Calan—Tololo survey? has
discovered 50 supernovae, of which
32 are type-Ia supernovae out to red-
shifts of approximately 0.10. Pre-
vious papers® based in part on the
data taken during the Caldn—Tololo
survey have shown that type-Ia super-
novae have a small, but real, vari-
ation in intrinsic luminosity that is
closely correlated with properties in
the light curve near maximum light.
In our recent paper? presenting the re-
sults for a subsample of 13 type-Ia
supernovae with well-established
light curves, we find values of the
Hubble constant between 62 and 67
km sec™! Mpc™!, with a typical error of
10 km sec’! Mpc.

The advantage of the distant super-
nova frame for measuring the Hubble
constant is that local velocity inhomo-
geneities in the Hubble flow are rela-
tively unimportant at large distances.
The relative supernova distances are
apparently accurate to better than
10%. The large error bars on H, rep-
resent, in part, the uncertainties due
to the small number of galaxies (two)
for which Cepheid distances have
been measured and that have hosted
type-Ia supernovae. As emphasized
in the PHYSICS TODAY story, we can ex-
pect significant improvement in the
calibrations of the “secondary yard-
sticks” from the anticipated HST stud-
ies by Wendy Freedman’s group and
Allan Sandage’s group.
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X-Ray Lasers: Half a
Cavity’s Better Than One

s a researcher who has worked on

the physics of short-wavelength la-
sers for two decades, I found the news
story on the demonstration of the colli-
sionally pumped Ar®* laser at 46.9 nm
(October, page 19) very interesting. It
constitutes a very good description of
an achievement that excited the x-ray
laser community earlier this year.

I would, however, like to make a
brief comment on the section that dis-
cusses the use of multilayer mirrors
in x-ray lasers, in particular the state-
ment “Attempts to place mirrors
around laser-pumped x-ray laser plas-
mas haven’t been particularly success-
ful: The mirrors were typically dam-
aged after a single pulse, and in any
case the conditions for significant
gain didn’t last long enough for the re-
flected radiation to be greatly ampli-
fied on the second or third pass.”

Not mentioned is the half-cavity con-
figuration in which a spherical mirror
is placed at one end of the plasma col-
umn, to allow a second pass through
the medium. That technique has
proven to be a very powerful tool in a
number of laboratories. In 1991 a
Mo:Si mirror employed in the half-cav-
ity configuration boosted the output
of a germanium laser at 23.6 nm by
two orders of magnitude, resulting in
saturation.! Moreover, double-pass-
ing the laser was seen to significantly
improve the coherence.? In neon-like
selenium at 20.6 and 20.9 nm, en-
hanced-efficiency saturation was ob-
tained at Lawrence Livermore Na-
tional Laboratory using a half-cavity
arrangement.® Finally, at the Labora-
toire de Spectroscopie Atomique et
Tonique-Laboratoire d’'Utilisation des
Lasers Intenses we have recently*
used a half-cavity arrangement to ob-
tain an 80-fold intensity enhancement
of the neon-like zinc laser at 21.2 nm.
This latter device, pumped by only
400 joules, delivers 0.4 millijoules in
a saturated x-ray beam, making this la-
ser the most efficient demonstration of
saturated x-ray operation to date.
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