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=Deciphering,the History,ofsthe,Universe,

INlumination from the First Star

Radiative feedback by a pre-formed

 first star is numerically simulated by

- performing state-of-the-art three-

~dimensional radiation hydrodynamic

- simulation. In this simulation, we

~ found that Ultra violet radiation emit-

m ted from the first star severely sup-

 presses subsequent star formation
~around the first star.

Transfer of Ultra violet radiation from the first star
- (left star) is simulated. The radiation subsequently ion-
 izes and heats the surrounding gas and prevents the
~ formation of the dense core (right) of gas that could be
a star in the absence of the left star.

The First Star in the Universe

What was the first star in the universe like? So far, no as-
tronomers observed it. Based on the state-of-the-art nu-
merical simulation, we investigate the formation of the first
generations of stars, and their influences on the succeeding
evolution of the universe.

Tiny density fluctuations in the early uni-
verse get gradually enlarged through the
gravitational interactions, and the first gen-
erations of stars form at the dense cores of
the cosmic gas.

Formation of Spiral Galaxies
and Super-Massive Black Holes

It turned out that almost all galaxies host very massive
black holes in their centers. We have shown that such
super-massive black holes are cooperatively built through
the formation of spiral galaxies.

Red Circles: Positions of black holes and their masses in size

13 billion years ago 10 billion years ago 8 billion years ago Present

Evolution of Galaxies through Merging

Present-day galaxies are built up through the successive
merging of smaller galaxies. Numerical simulations of such
galaxy merging help us to understand how galaxies have
evolved to what we see today in the universe.

Numerical Simulation of a Merging Between Andromeda and a Dwarf Galaxy
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Merging of galaxy clusters provides us with the opportu-
nity to probe the physical properties of invisible dark matter
and energetic cosmic plasma.
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Magellan/U.Arizona/D.Clowe et al.




