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Letters
Galactic fingers

The computer image accompanying “Cos-
mic Cartographers Find ‘Great Wall’” (SN:
11/25/89, p.340) contains a number of clearly
artifactual elements in the form of ray-like
structures directed radially away from the
vertex. These artifacts must have their origin
in some kind of error in the method used to
calculate distance from the Earth. Do they
represent clusters of an unusual type of
galaxy for which the method is inapplicable
(due to large errors in the calculated dis-
tances), or do they call into question the
existence of the sheet-like structure the as-
trophysicists claim to have discovered (by
showing the range of uncertainties in all the
calculated distances)?

Brian Gaulke
Bremerton, Wash.

Astrophysicist Margaret Geller, who codirected
the survey, responds: “The pronounced radial
‘fingers’ along the line of sight (‘ray-like struc-
tures’) are clusters and groups of galaxies
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bound together by gravity. If we could map the
actual positions of galaxies in real, three-
dimensional space rather than in the redshift
space of our map, they would have approximate
spherical symmetry. The elongation in redshift
space occurs because galaxies move in the
gravitational potential of the cluster or group.
The orbital velocities carry the galaxies across
the system many times (= 10) in the age of the
universe. In fact, it is these ‘fingers’ which
enable us to use Newton’s laws to calculate the
masses of galaxy clusters.

“Because the ‘fingers’ in redshift space are
well understood, we can use statistical pro-
cedures to remove them from the maps. After
removal, the large-scale patterns (the sheets
and voids) in the map are unchanged.”

Breakfast study defended

Professor Gill (Letters, SN: 11/25/89, p.339)
would be correct in criticizing the design of
our school breakfast program (SBP) study
(“In-school breakfasts improve test scores,”
SN: 10/14/89, p.247) if we had presented the
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data as proof of the hypothesis that SBP
participation is associated with improved
standardized test scores and rates of absence
and tardiness. However, in our journal paper
we were careful to point out that “this was not
a controlled experiment, and thus causal
inferences must be made with caution. Since
the children’s participation status was deter-
mined by self-selection, it was not possible to
control for some potentially confounding fac-
tors, such as motivation.” The data do demon-
strate an association, which may be due to a
number of factors, including a beneficial
effect of SBP on performance.

We feel that retrospective studies, includ-
ing the study of “natural experiments” such
as ours, can provide valuable insight into
important questions and may justify prospec-
tive controlled studies, which are usually
more difficult and expensive to perform. We
conclude in our paper that “further study of
this important question is warranted, pre-
ferably using prospective controlled designs,
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