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Institute for the Physics and Mathematics of the Universe at University of Tokyo was launched
October [,2007, and intends to appoint approximately 20 people this round of hiring cycle. We
have opening at all levels, 3-year postdocs, 5-year assistant professors with possible extension for 5
more years, and associate and full professors for 10 years. We have generous travel and research
support to our staffs.

The goal of the institute is to discover the fundamental laws of nature and to understand the
universe from the synergistic perspectives mathematics, statistics, theoretical and experimental
physics, and astronomy.We are particularly interested in candidates with broad interests to interact
with people from other subfields.

The initial focus of the Institute includes: all areas of mathematics that are relevant to our goal,
including geometry, algebra, analysis, and statistics; string theory and mathematical physics; cosmology
and astrophysics theory including cosmological inflation, stellar dynamics; observations on dark
energy properties, galaxy surveys, cosmic microwave background; Water Cherenkoy, organic liquid
scintillator and Xenon experiments; ATLAS experiment at LHC, collider phenomenology, models of
physics beyond the standard model, and particle cosmology. However candidates working on other
related areas will also be considered.

The applications should include CV, research statement, publication list,and recommendation letters
(at least three for postdocs and assistant professors, six for associate and full professors). They
should be sent electronically to http://ipmu.u-tokyo.ac.jp/applications/ The search is open until
filled, but we will start reviewing the applications starting Dec 1.

IPMU is an international center that seeks to build a diverse highly interactive faculty. We strongly
encourage female and international applicants. 10



http://ipmu.u-tokyo.ac.jp/applications/
http://ipmu.u-tokyo.ac.jp/applications/
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Do certain supernovae explode
only aspherically?

The universe would contain only hydrogen,

helium, and a few other light elements,

were it not for supernovae. These stellar
explosions create the elements that make up the
planets and life. For nearly 30 years, astronomers

i have investigated the explosion mechanism in

i supernovae. Their two most promising theories both
% require that the explosions be asymmetrical, but until
! now nobody had observed the nature of supernovae
! asymmetries. Recently, a team led by University of
Tokyo astronomer KEIICHI MAEDA examined the
geometry of a certain class of supernovae and found
that they are, indeed, all aspherical.

Because supernovae are distant objects, it is
impossible to measure their geometries directly.
Instead, to determine the shapes of the explosions,
Maeda and his colleagues observed the color of the
emitted light. When a moving object emits light, its
speed and direction affect how an observer will
perceive the light's color. If the source is approach-
ing, wavelengths shorten, and the light is blue-shift-
ed—the faster the source is traveling, the closer to
blue it appears. If the source is receding, the lightis
red-shifted. When a star explodes, matter on one
side hurtles toward us, and matter on the opposite
'~ side flies away. If there is more blue-shifted light
than red-shifted, or vice versa, we know the
explosion is aspherical.

light had shifted, the researchersneeded a point of

emit characteristic frequencies of light. Some of the
elements in superriovae emit light that is too blue for
s+ observation or too complicated to analyze, but
oxygen emits a strong, simple orange with-a—
wavelength of 6,300 angstroms. The researchers
used this color as the basis for their observation and
. were able to derive supernova geometry from how
| much light was redder than 6,300 angstroms and
how much was bluer (or, in this case, yellower).
The researchers chose which supernovae to
observe by considering both placement in the sky -
and how much gas shielded-the inner matter. By
calculating how much time is needed for the density
of the outer gas to decrease enough to let light
through, the team determined they should look only

at supernovae at least 200 days old. They settled on

15 supernovae to observe directly.

The team found asymmetries in a sufficient
proportion of the supernovae to determine that all
of the supernovae were aspherical. “Our ohserva-
tion confirmed that asphericity is an essential
ingredient in a supernova explosion,” Maeda says.
“However, the detailed explosion mechanism is still

;" CONFRONTING THE G an open qpestion.”
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Institute for the Physics and Mathematics of the Universe
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David Gross (/ —\JL4
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EFE)\ Shlng-Tung Yau /
Invited Speakers IEMBIEdne oallinves Heionst

Hitoshi M irector
S N John Ellis CERN Hiroaki Athara
E\ Kenji Fukaya Kyoto University Masataka Fukugita

Richard Gaitskell Brown University Michio Jimbo
q = . Takaaki Kajita
Gian Giudice CERN Stavros Katsanevas

David _GI‘OSS Kavli Institute for Theoretical Physics .{n‘;ss':;iﬁ oo
E\ I Masahiko Hayashi Subaru Telescope, NAOJ Al
en’ichi Nomoto
N\ Karl Jakobs university of Freiburg Hirosi Ooguri

Art McDonald Queen's University Kyoji Salto_ to

Nicolai Reshetikhin university of California, Berkeley Henry Sobel
James Siegrist Lawrence Berkeley National Laboratory B;ﬁfﬁgﬁ;ﬂma
Yoichiro Suzuki ICRR, The University of Tokyo Xiiif,?ni(?éﬂzcma
Simon White Max-Planck Institute for Astrophysics, Garching Tsutomu Yanagida

Shing-Tung Yau Harvard University

Contact us at: symposium@ipmu.jp
Registration: http:/www.ipmu.jp/

Photos: courtesy of NAOJ (left), ICRR, the University of Tokyo (right top), and CERN (right bottom)
olored superstring: courtesy of Joseph Kim
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