mzuriCh ETH Library

Probing the first stars and their
effects on the universe

Other Conference Item

Author(s):
Loeb, Avi

Publication date:
2003

Permanent link:
https://doi.org/https://doi.org/10.3929/ethz-a-004584596

Rights / license:
In Copyright - Non-Commercial Use Permitted

This page was generated automatically upon download from the ETH Zurich Research Collection.
For more information, please consult the Terms of use.



https://doi.org/https://doi.org/10.3929/ethz-a-004584596
http://rightsstatements.org/page/InC-NC/1.0/
https://www.research-collection.ethz.ch
https://www.research-collection.ethz.ch/terms-of-use

Star and Structure Formation: From First Light to the Milky Way
Astrophysics Conference, August 18 — 22, 2003, ETH Zurich, Switzerland

Probing The First Stars and their Effects on the Universe

Avi Loeb, Harvard University

Abstract The formation of the first stars marks the transformation of the
universe from its smooth initial state to its clumpy current state. In popular
cosmological models, the first stars began to form at a redshift ~20. The large-
scale polarization anisotropies of the microwave background measured
recently by the WMAP satellite imply that these stars ionized a significant
fraction of the cosmic hydrogen only 200 million years after the big bang. If
feedback regulates star formation in early dwarf galaxies as observed in
present-day dwarfs, then this early re-ionization requires that the first
generation of metal-free stars have a top-heavy (rather than Salpeter) mass
function. Despite its importance, there is currently very limited theoretical
understanding of the radiative and hydrodynamics feedback of the first stars
on their host galaxies. | will describe observational methods to directly probe
these effects. In particular, | will show why gamma-ray bursts are much better
sources than quasars for probing the first stars and their cosmic habitat.



