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Early Universe was 'liquid-like’

Physicists say they have New State of Matter Is 'Nearly Perfect' Liquid
created a new state of hot,
dense matter by crashing

together the nuclei of gold

atoms. BE] NEWWS

The high-energy collisions
prised open the nuclei to
reveal their most basic
particles, known as quarks and
gluons.

The researchers, at { UNIVErse May Have Begun as Liquid, Not Gas ot

Physicists working at Brookhaven National
Laboratory announced today that they have
created what appears to be a new state of matter
out of the building blocks of atomic nuclei, quarks
and gluons. The researchers unveiled their
findings-—-which could provide new insight into the
composition of the universe just moments after the
big bang-—-today in Florida at a meeting

Brookhaven Nationa Iidﬁ-r » S
Laboratory, say thes t'évorre]r; 0 :

were seen to behave housands of subatomic collisions every second. When

f the atoms’ trajectories after these collisions, they
collisions tended to move collectively, much like a
iate laboratory director for high energy and nuclear

e degree of collective interaction, rapid thermalization
r being formed at RHIC make this the most nearly

| Associated Press
e e S o Tuasday, April 19, 2005; Page AQ5

e tashington Post

New results from a particle collider suggest that the universe behaved like a

liemsd 10 its earliest moments 1mI_ﬂn=_ﬁE|3Lst_tF,‘l’[ was thought to have
Early Universe was a liquid
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The Universe consisted of a perfect liquid in its first moments, according to

Quark-gluon blob surprises particle physicists.

by Mark Peplow
news@nature.com

results from an atom-smashing experiment.

Scientists at the Relativistic Heavy Ion Collider (RHIC) at Brookhaven Natior
Laboratory on Long Island, New York, have spent five years searching for the
quark-gluon plasma that is thought to have filled our Universe in the first
microseconds of its existence. Most of them are now convinced they have fou
it. But, strangely, it seems to be a liquid rather than the expected hot gas.
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153

Entropy 212 ms after core bounce

Figure 2.16. Modeling a
cataclysm. A two-dimen-
sional simulation of a
supernova explosion
shows the presence of
large-scale motions of
material—convection—in
the inner core. Areas of
high entropy are shown In
red, low entropy in blue.
Along with the interac-
tions of neutrinos with
nuclel, convection may
play an important role in
reenergizing the stalled
outward-traveling shock
wave in these explosions.
Image courtesy of A.
Mezzacappa, Oak Ridge.
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