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1. Read passage.
2. Annotate with CUR: Circle main idea, Underline details and unknown words, Respond in margin (T2T,T2S,T2W)
3. Answer multiple choice questions.

4. Turn in for quiz grade on Friday.

_IH LANGUAGE ArTs,/ READING —RELEASED FORM

This article was published on March 2, 2010,

The Hottest Soup in New York

by stephen Ormes

This winter has been a season of breaking records. Last month, athletes at the winter
CHympic games in Vancouwer broke sports records. A few weeks before that,
record-breaking amounts of snow fell on the sastem and southerm United States. And
an February 15, scentists announced in Washington, D.C., that they had broken
another record—for the highest temperature ever reached in a laboratory.

That new record is 4 trillion degrees Calsius (that’s 7.2 trillion degrees Fahrenheit). By
doing experiments at that temperature, scentists hope to study what happensd just
after the universe was bom. Fowr trillion degress Calsius i= 250,000 times hotter than
the hottest part of the sun, and probably close to the temperature of the universe right
after the Big Bamg, the birth of the universa,

(3

The hot stuff is called a guark—gluon plasmia, and scientists found it at the Brookhawven
Mational Laboratory on Long Island, N.Y. Usimg a giant instrument called the Rslatvistic
Heawy Ion Collider, or RHIC, the scientists zoomed bwo gold atoms through a ring that is
2.4 miles around and smashed the atoms ogether—and then watched to sese what came
out. There was so much energy in the crash that the atoms, in a way, melt=d.

A=z temiperatures climb, most solids melt inke liguids, and then the liguids become gas.
(Some solids may go sktraight to gas it the conditions are right.) Ice becomes liquid
water at 09 Calsius (220 Fahrenhsit). &t 1000 (2120F), liquid water boils into water
wapor. Comparaed to other substances, water's melting and boiling points are mild:
Tungsten, a material used in light bulbs, doesnt melt until 3 4100C (5, 28000F).

That temperature is freezing compared to 4 trillion degrees C. At that temperaturs,
atoms can break apart—and parts inside an atom can break apart—and then the tiny
partides inside thiose parts can break apart. Think of an atom as a sat of nesting dolls.
When the largest, outer doll breaks apart, thera's another, smaller doll inside. And when
that doll breaks apart . . . surprise! There's another doll inside.

Similary, at the center of every atom is the nucleus. Inside the nuclsus are particles
called protons and neutrons. And inside protons and meutrons are even smaller particles
called gquarks. Quarks are heald together thanks to ancther kind of particle called gluomns.
(Gluons help to "glua” the particle together.)
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The hot stuff produced at Brookhaven is a quark-gluon plasma, and it spills out like a
soup made of quarks and gluons. The quark-gluon plasma is a new type of matter that's
unlike solid, liguid, or gas—but it kind of behaves like a liquid.

"We are extremely anxious to find out how this works,” Barbara Jacak told Science
News. "Why is it a liquid?”

Jacak works at Stony Brook University in New York and is one of the scientists working
on the project at Brookhaven. She helpad take the plasma’s temperature. That was a
difficult task because it's hard to measure things that small. The plasma only existed for

about ane-trillionth of a trillionth of a second, and it was tiny, about one-trillionth of a
centimeter across.

It was a very small piece of space that was super hot for a very short amount of time. In
other words, you can't just put a thermometer in it, Jacak says.

®

To take the temperature, the researchers watched it glow. A hot iron roed changes color

from red to yellow to white as it heats up. In a similar way, the colors of light coming
from the plasma changed. Based on what colors of light the soup emitted, the team

figured out that the substance had reached the 4-trillion-degree record.

By studying these kinds of super-hot temperatures, scientists hope to leam more about
how the universe formed. The quark-gluon plasma may lock a lot like the hot and heavy
goo that existed in the universe right after the Big Bang.

Experiments such as those at Brockhaven may help us understand what happenead at
the very beginning of the universe. But there's a lot of work to be done, says scientist

Chris Quigg of the Fermi National Accelerator Laboratory in Batavia, Ill. "These are very
early days,” he told Science News. "Like many good observations, this opens up many

questions.”
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40  In paragraph 3, what does the word zoomed suggest happened to the atoms?
A They were blasted to pisces.
B  They were magnified to appear larger.
C  They were moved rapidly.
D

They were viewed dosely in focus.

41 According to the selection, what is the purpose of gluons?
A They bind the quark partidles together.
B  They separate the protons from the neutrons.
C  They form the boundary of the nucleus.

D They help the quark particles to duplicate.

42 In paragraph 8, how is the word anxious used?
A to convey fear
B to convey excitemant
C to convey fury
D  to convey boredom
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Which summarizes the information about quark-gluon plasma in paragraph 117

A

B
C
(B

Its temperature is the lowest on record.

Its temperature is indicated by color.
It glows when heat is applied to it

It emits different colors of light.

What challenges hindered the ressarchers in measuring the temperature of the

plasma?

A The plasma was too large to measure and too slow to demonstrate
maovemeant.

B  The plasma was moving very fast and was too small to catch.

C  The plasma was extremely small and anly existed for a fraction of a second.

D The plasma was very thin and covered a small area of the thermometer.

In the last paragraph, why did the author indude the quote from Chris Quigg?

A

to support the daim that there is still much work to be done to understand
the beginning of the universe

to hook the reader into wanting to read more about the Brookhaven
laboratory

to help sell more issues of Scence News magazine

to outline future experiments that need to take place
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In the |ast sentence of the selection, what does the phrase "this opens up many
questions” mean?

A

B
C
C

Many scientific questions are answered by careful research.
Many scientists prefer asking questions to answering tham.
Many scentific discoveries create more things to explore.

Many scentific projects require ressarch into plasma temperatures.

Which statement from the selection supports the auther's daim that this
breakthrough could help scientists better understand the origin of our universe?

A

"That new record is 4 trillion degrees Celsius (that's 7.2 trillion degrees
Fahrenheit).”

"The hot stuff produced at Brookhaven is a quark-gluon plasma, and it spills
out like a soup made of quarks and gluons.”

"The quark-gluon plasma is a new type of matter that's unlike solid, liquid,
or gas—but it kind of behaves like a liquid.”

"The quark-gluon plasma may look a lot like the hot and heavy goo that
existed in the universe right after the Big Bang.”

Based on the selection, what is the author's attitude toward the new scientific

record?

A He thinks it is fascinating, but not overy useful in real-life application.

B He thinks it is largely a waste of time in the study of physical science.

C He thinks it is an interesting observation that could be useful in classrooms.
D He thinks it is an important discovery that will help further scientific

research.



