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To Bounce or Not To
Bounce
The terrestrial planets formed
by the accumulation of rocky
fragments. First, kilometersized planetesimals accumulated over a period of about
100 to 10,000 years, then
megameter-sized embryos accumulated over 100,000 to
one million years. Finally, the
embryos either collided in giant impacts or became isolated on stable orbits to produce
the inner solar system.
Agnor and Asphaug modeled the accretional efficiency
of megameter embryos by
simulating collisions between
two one-10th–Earth–mass
bodies at different velocities
and collision angles. Low-velocity head-on collisions produced one larger aggregate,
whereas low-velocity glancing
collisions forced the bodies to
become bound gravitationally
and eventually to merge.
Higher-velocity glancing collisions allowed the two bodies
to bounce and escape the local system. If these collisional
scenarios for same-sized bodies are put into the collision
dynamics assumed for solar

Aphids on goldenrod
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system formation, then only
about 50% of collisions will
lead to merging, which is a
relatively inefficient accretion
rate that leaves a lot of
bouncers exiting the solar
system at high speed on random paths. — LR
Astrophys. J. 613, L157 (2004).

PSYCHOLOGY

Fair Trade or Fair Play
A distressing trend of the
past few decades has been
the increasing regard for
quantification of behavior
with the attendant corollary
that developing a metric and
quantitatively analyzing it
are sufficient for understanding how humans behave.
Within the realm of social
exchanges, monetization,
whether of time or productivity or reward, is readily
achieved, and open markets
soon establish prices for
everything and anything. But
is this the whole story?
Heyman and Ariely describe a trio of experiments,
loosely based on Tom
Sawyer and his whitewashing escapade, that reveal behavior in a social versus a
monetary market. Small- or

medium-sized payments of
money or candy, or no payment at all, were used as incentives for students to perform a set of tasks designed
to gauge the extent of effort
expended. As expected, effort
increased with the amount
of money paid. In contrast,
effort was relatively insensitive to the amount of candy
offered, but explicitly mentioning the prices of the
small and medium amounts
of candy resulted in expended effort that did then vary
with price. The authors suggest that social and monetary markets evoke different
behaviors and may rely on
dissimilar motivations, with
the tacit considerations of
altruism and reputation in
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There is a growing literature on the
likely biological consequences of anthropogenic effects on the atmosphere, such as distribution shifts in
response to changing temperature,
plant growth effects in response to
increased atmospheric carbon dioxide, and extinction of large swathes
of biodiversity. Other effects may be
subtle in their mechanism but nevertheless ecologically significant in
outcome.
Mondor et al. show that the aphid
Uroleucon nigrotuberculatum, which
feeds on goldenrod, exhibits phenotypic variation in the production of

winged and nonwinged offspring
as carbon dioxide and ozone
concentrations increase, and
that these responses interact
with responses to beetle predators and hymenopteran parasitoids. Under higher carbon
dioxide, the aphids produce
more winged offspring in the
presence of predators. Under
higher ozone, more such offspring are produced in response
to parasitoids. Thus, atmospheric
change has the potential to affect an organism’s response to
higher trophic levels, suggesting
that food web dynamics can be
altered too. — AMS
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the former, and the impersonal aspects of quotidian
labor in the other. — GJC
Psychol. Sci., in press.

IMMUNOLOGY

Getting at the Guts
Celiac disease develops
from the reaction of T cells
of the small intestine to
gluten present in dietary
wheat, which leads ultimately to changes in
villous architecture and
severe impairment of
mucosal function.
Studies from Hue et al.
and Mersesse et al. suggest
that the interaction of the
immune receptor NKG2D
with its ligand MICA,
which is normally associated with natural killer cell and
T cell activation by tumors
and infectious agents, also
contributes to the aberrant
activity of T cells in celiac
disease. Both groups observed that MICA is up-regulated on the villous epithelium of celiac patients, which
Hue et al. show to depend on
interleukin-15 (IL-15), a cytokine that was overexpressed in the intestinal mucosa of the patients. Both
groups found that recognition of MICA by NKG2D on
activated intestinal T cells
from celiac patients induced
killing of epithelial cells in
vitro, and Mersesse et al.
show that adding IL-15 also
led to NKG2D-dependent acquisition of cytotoxicity by intestinal T cells
from healthy individuals. Because additional
IL-15 was not needed
for T cell cytotoxicity
in celiac patients, these
results suggest that the
cytokine directly
primes T cell killing of
villous epithelium in
vivo. — SJS
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