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Subaru Discovers the Most Distant Galaxy to Date
Posted by Guy Pirroon 9/30/2006 6:05 PM
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Astronomers using the Subaru telescope in Hawdii have looked 60 million years further
back in fime than ony other astronomers, to find the most distont known galaxy in the
universe. In doing so, they are upholding Subaoru's record for finding the most distont and
ecarliest galaxies known. To date, nine of the top ten furthest galaxies have been
discovered by Subaru. Their most recent discovery is of a gaoxy cdled |0K-1 that lies so
far oway that astronomers are seeing it os it appeared 12.88 billion years ago.

This discovery indicates that galaxies existed only 780 million years after the universe
came into existence about 13.66 billion years ago as a hot soup of elementary partides.

This shows seies of imags To detect the light from this galaxy, the astronomers used Subaru telescope's Suprime-
zooming in on Galaxy 1OK-1, the Com comera outfitted with a spedd filter o look for candidate distont galaxies. They
reddish object in the center of found 41,533 objects, and from those identified two condidate galaxies for further study
the last panel, currently the using the Faint Object Camera and S pectrograph (FOCAS) on Subaru. They found that

most distant known galaxy IOK-1, the brighter of the two, has aredshift of 6.964, confirming its 12.88 billion-light-
about 12.88 billion light years year distance.

away. The wide field image is a
254 by 284 arcsecond portion of

the entire region observed in The discovery chdlenges astronomers to determine exactly what happened between 780
search for distant galaxies. The ond 840 million years aofter the Big Bang. IOK-1 is one of only two galaxies in the new
closeup image is 8 by 8 study that could belong to this distant epoch. Given the number of galaxies that have
arcseconds. (Image Credit: been discovered from 840 million years cofter the Big Bong, the research team had
National Astronomical expected to find as many os six galaxies at this distance. The comparative rarity of objects
Observatory of Japan (NAQJ) like IOK-1 means that the universe must have changed over the 60 million years that

Subaru Telescope) separate the two epochs.

One interpretation of what happened is that we are seeing an event known to ostronomers as the reionization of the
universe. In this cose, 780 million years ofter the Big Bang, the universe still had enough neutra hydrogen to block our view
of young galaxies by absorbing the light produced by their hot young stars. Sixty million years later, there were enough hot
young stars to ionize the remaining neutral hydrogen, making the universe transporent ond allowing us to see their stars.

Another interpretation of the results says that there were fewer big aond bright young galaxies 780 million years after the Big
Bang than 60 million years |ater. In this case, most of the reionization would have taken place earlier than 12.88 billion
years ago.

No matter which interpretation findly prevails, the discovery signdls that astronomers are now excavating light from the
"Dark Ages" of the universe. This is the epoch when the first generations of stars and galaxies come info existence, and an
epoch which astronomers have not been able to observe until now.

The Subaru telescope is particularly well suited for the search of the most distant galaxies. Of dll the 8- to 10-meter-dass
telescopes in the world, it is the only one with the ability to mount a comera af prime focus. The prime focus, af the top of
the telescope tube, has the advantoge of a wide field of view. As aresult, Subaru currently dominates the list of the most
distont known galaxies, discovering nine of the top fen most distant galaxies. Many of these are in aregion of the sky in the
direction of the constellation Coma Berenices called the Subaru Deep Field that the research team selected for intense study
af mony wavelengths.

To put this Subaru accomplishment into context, it is important o review what we know about the history of the early
universe. The universe began with the Big Bang. which occurred about 13.66 billion years ago in a fiery choos of extreme
temperature and pressure. Within its first three minutes, the infant universe rapidly expanded and cooled, produdng the
nudei of light elements such as hydrogen ond helium but very few nudei of heavier elements. In 380,000 years, things had
cooled to atemperature of around 3,000 degrees. At that point, electrons and protons could combine to form neutrdl
hydrogen.

With electrons now bound to atomic nudei, light could travel through space without being scattered by electrons. We can
actudlly detect the light that permeated the universe back then. However, due to time and distance, it hos been stretched by
afactor of 1,000, filling the universe with radiation we detect os microwaves (called the Cosmic Microwave Background). The
Wilkinson Micowave Anisotropy Probe (WMAP) spacecr aft studied this radiation and its data dlowed astronomers to
calculate the age of the universe af dbout 13.66 billion years. In addition, these data imply the existence of such things cs
dark matter and the even more enigmatic dark energy.

Astronomers think that over the first few hundred million years ofter the Big Bang, the universe continued to cool and that
the first generation of stars and galaxies formed in the densest regions of matter and dark matter. This period is known os
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the "Dark Ages"' of the universe. There are no direct observations of these events yet, so astronomers are using computer

simulations to fie together theoretical predictions and existing observationa evidence to understond the formation of the
first stars and galoxies.

Once bright stars are born, their ultraviolet radiation can ionize nearby hydrogen atoms by splitting them back into separate
electrons and protons. At some point, there were enough bright stars to ionize adimost dll the neutra hydrogen in the

universe. This process is called the reionization of the universe. The epoch of reionization signds the end of the Dark Ages of
the universe. Today most of the hydrogen in the spoce between gaaxies is ionized.

For more information:

http: //www.nagj.org/Pressrelease/2006/09/13/index.html
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