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IMMUNOLOGY

Ventilation
Regulation
During an asthmatic episode,
aberrantly reactive type 2 T
helper (TH2) cells aggressively
recruit an assortment of leukocytes that induce airway hyperreactivity (AHR). Current models
of asthma have been influenced

GEOPHYSICS
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Three Strikes and You’re Out
A large bolide hit the Yucatan Peninsula of Mexico about 65 million
years ago, as revealed by the Chicxulub impact crater and the layers of debris at the Cretaceous-Tertiary (K-T) stratigraphic boundary in North America, Europe, Africa, New Zealand, and the Pacific
and Atlantic Oceans. The K-T
impact event was a
global catastrophe that
probably
led to the
demise
of the dinosaurs
and other
organisms
Global ignition
whose lifestyles
of vegetation.
were disrupted by the
impact and by post-impact effects such as wildfires and nuclear
winter–like conditions.
Kring and Durda have modeled the energetics and trajectories of
heterogeneous particles, including gravity and shape explicitly,
from their launch in the vapor plume or ejecta curtain to their return to a rotating Earth. They find that some (12%) of the vapor
plume ejecta escapes from Earth, while most of the remaining material falls to the surface in daily pulses over 3 days. Although debris is distributed globally, the highest concentrations occur near
Chicxulub and its antipode, roughly where India was situated at the
end of the Cretaceous. The repeated intense heating of the atmosphere in these regions would likely have ignited multiple wildfires,
ensuring the destruction of fauna and flora. — LR
J. Geophys. Res. 107, 10.1029/2001je001532 (2002).
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Many of the most useful organic
reactions are catalyzed by noble
metals, which not only are expensive but also can be hazardous if released into the environment. One example is the
Suzuki-Miyaura reaction, in
which the cross coupling of an
aromatic halide and an arylboronic acid is catalyzed by a
Pd(0) complex or supported catalyst.Thathagar et al. explored
the use of nanoparticles (typically 1.6 to 2.1 nanometers in diameter) of copper, noble metals
(ruthenium, palladium, and platinum), and copper–noble metal
alloys. For the simplest example,
which produces biphenyl, pure

Cu nanoparticles were active and
stable catalysts, although the
yields and reaction rates were
lower than for pure Pd particles.
However, a Cu-Pd alloy was actually more active than pure Pd.
These results outline a potential
compositional space for exploration of alternative catalysts for
this reaction. — PDS
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velopment and wing venation; conversely,
Rhomboid can rescue aarA mutant bacteria
and activate the expression of density-dependent genes. Using a transfected cell assay system, Urban et al. document the biochemical activities of a group of Rhomboid-like bacterial intramembrane serine
proteases against the three transmembrane precursor ligands Spitz, Keren, and
Gurken. — GJC
Proc. Natl. Acad. Sci. U.S.A. 99, 12208 (2002);
Curr. Biol. 12, 1507 (2002).

GEOPHYSICS

Rising Rapidly Recently

The Grand Canyon formed as the Colorado
River cut through rocks of the Colorado
Plateau and as the average elevation of the
region increased by about 2 kilometers.
The timing of the uplift has been debated:
One estimate is that most of it took place
Phys. Rev. Lett. 89, 133602 (2002).
during the past 5 million years; a second is
that it began as early as 40 million years
M I C RO B I O L O G Y / D E V E L O P M E N T
ago (Ma). This question not only bears on
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ciple is involved in optical coherent communication: Weak pulses of light encode information in the phases of coherent pulses,
but the small number of photons per pulse
makes it hard to measure the phases.
Quantum mechanics places a fundamental
limitation on how precisely observable
quantities such as position, momentum,
and phase can be determined, and so introduces intrinsic errors in the ability to decode information accurately. Armen et al.
describe an adaptive feedback technique in
which the leading one or two photons in a
single 50-microsecond pulse (with unknown phase and containing merely 10 to
300 photons in toto) are used to adjust the
phase of a local oscillator. This procedure
allows the determination of the entire
phase of the packet of coherent photons
and may prove useful for secure communication in which only several quanta are
used as the information carriers. — ISO
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