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Universe: Computerized Theater for Scientific
Education

Toshikazu EBISUZAKI

Institute of Physical and Chemical Research (RIKEN)

Universe is a computerized theater system for sci-
entific education in Science Museum at Kitanomaru
Park in downtown Tokyo. It is developed in collabora-
tion of Japan Science Foundation and RIKEN under the
supervision of Science and Technology Agency of
Japanese government. Main features of Universe are a
real time operation of numerical simulations of galaxy
collisions with a super-high speed special-purpose com-
puter and daytime observations of stars with a remote
telescope connected through a global computer network.

GRAPE (GRAVity pipE) is a special-purpose com-
puter for gravitational many body systems such as
galaxies. It can perform simulations of galaxy collisions
with two thousands particles in several minutes. A
graphic workstation, connected to GRAPE, instanta-
neously visualizes the results. The computer-generated
images of galaxies are projected to a 200-inch screen to
be shown to the audience at the theater.

The graphic workstation is also connected to the
Internet. It makes observations of stars even in daytime
using a 75 cm telescope located in Leushner Observato-
ry of University of California. The telescope is used in
the Hands-On Universe project directed by Dr. Carl
Pennypacker at Lawrence Berkeley Laboratory. An im-
age taken by a CCD on the focal plane of the telescope
is sent back to Universe. The image is projected to the
200-inch screen. Because of the time difference between
Japan and West Coast (7 or 8 hours), audiences in Uni-
verse enjoy the image of night sky even in daytime.

In Universe, a scientist gives two scientific shows
of 30 ~ 40 minutes in every Saturday afternoon for
general audiences.
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