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"strong lensing," in contrast, creates highly
distorted, magnified and occasionally multiple
images of a single source.
In the past decade, observations and hydrodynamic
simulations have significantly furthered our
understanding of how massive galaxies develop,
with a two-phase scenario now favored. In the first
step, the massive cores of today's galaxies form at
cosmological times from the gravitational collapse
of matter into a galaxy, together with their
surrounding dark matter halo. Star-formation then
boosts the stellar mass of the galaxy. The most
massive galaxies, however, have a second phase
in which they capture stars from the outer regions
of other galaxies, and once their own star formation
A dark matter map, created by Japanese astronomers
subsides this phase dominates their assembly.
using weak lensing. The background image of a wide
Computer models and some observational results
field of galaxies was analyzed for weak lensing effects
and the inferred dark matter distribution is indicated with appear to confirm this scenario.
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About 85% of the matter in the universe is in the
form of dark matter, whose nature remains a
mystery, and the rest is of the kind found in atoms.
Dark matter exhibits gravity but otherwise does not
interact with normal matter, nor does it emit light.
Astronomers studying the evolution of galaxies find
that because it is so abundant dark matter does,
however, dominate the formation in the universe of
large-scale structures like clusters of galaxies.
Despite being hard to detect directly, dark matter
can be traced by modeling sensitive observations
of the distributions of galaxies across a range of
scales. Galaxies generally reside at the centers of
vast clumps of dark matter called haloes because
they surround the galaxies. Gravitational lensing of
more distant galaxies by foreground dark matter
haloes offers a particularly unique and powerful
probe of the detailed distribution of dark matter.
"Weak lensing" results in modestly yet
systematically deforming shapes of background
galaxies and can provide robust constraints on the
distribution of dark matter within the clusters;

CfA astronomer Joshua Speagle was a member of
a team that used ultra-sensitive, wide-field-of-view
imaging at optical and near infrared wavelength on
the Subaru telescope to study massive galaxy
assembly. Their technique took advantage of weak
lensing effects because massive galaxies also tend
to have more massive, dark matter haloes that
distort light. The astronomers studied about 3200
galaxies whose stellar masses are more than that
of the Milky Way (roughly about four hundred billion
solar masses). Using weak lensing analyses, they
found that information about the assembly history
of massive dark matter halos is encoded in the
stellar mass distributions of massive central
galaxies. Among other implications, the scientists
show that for galaxies of the same mass, those with
more extended shapes tend to have more massive
dark matter halos. The results open a new window
for exploring how massive galaxies form and evolve
over cosmic time.
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