Diamonds in the Sky
 Stars are not the only objects that glitter in the dark night sky. Scientists have discovered that diamonds are plentiful in outer space. Some of these space diamonds are called “nanodiamonds” because they are incredibly small. A nanodiamond is millions of times smaller than a grain of sugar—more or less the size of a strand of DNA. Nanodiamonds are stardust, created when ancient stars exploded long ago, disgorging their remaining elements into space. Other space diamonds are huge—the size of whole planets—while some may exist in liquid or frozen form. Scientists even suggest that planets in our own solar system may have oceans filled with chunks of frozen diamond “ice.”
 Diamonds are so common throughout the universe because they are a pure form of one of the universe’s most common elements: carbon. Diamonds have a number of amazing properties: they are extremely hard and transparent, and can withstand radioactivity, corrosive acids, and other powerful forces. Diamonds conduct electricity more readily than copper, and are also the best natural conductor of heat that we know of—which is why diamonds feel cool to the touch. Like a prism, diamonds produce rainbows from white light. The melting point of a diamond, 7,362 degrees Fahrenheit, is higher than that of any other known substance.   
 Graphite and diamonds share the same chemistry—both are carbon. The difference lies in the arrangement of the carbon atoms, known as their “molecular structure.” Extreme forces are required to transform dark, soft graphite—the stuff used in pencil lead—into hard, brilliant diamonds. A diamond is formed when carbon is exposed to immense pressure and extreme heat—conditions found hundreds of miles below the surface of the Earth, where most natural diamonds are formed. The heat and pressure squeeze the carbon atoms into a dense, crystalline structure. In the comic books, Superman could create a diamond by simply squeezing carbon in his bare hands, but it normally takes billions of years for carbon to become a diamond. 
 In space, diamonds are born more quickly. Scientists believe space diamonds often crystallize in no more than a millionth of a millionth of a second, when dust grains containing carbon smash together at extremely high speeds. Another hypothesis for how space diamonds are formed involves the shock waves released by an exploding star, which cook and compress carbon dust until it becomes a diamond.  
 In the 1980s, geologists discovered microscopic diamonds embedded in meteorites that had fallen out of the sky, some with the same chemistry as natural diamonds found on earth. Scientists believe these diamonds were created when meteorites collided with asteroids in our solar system. Other diamonds found inside meteorites, however, contain a mixture of xenon gas found only in outer space. These diamonds are useful to scientists because they provide clues about the composition of stars and the history of the universe. 
A rare form of diamond found in Brazil and the Central African Republic—called a “carbonado diamond” because of its black color—also appears to have extraterrestrial origins. The hydrogen found in these diamonds indicates that they were probably formed in hydrogen-rich interstellar space. Scientists believe that these black diamonds were once the size of asteroids before they exploded upon impact with the Earth’s surface. 
Astronomers studying Uranus and Neptune think that diamond icebergs may drift in sparkling diamond oceans on these carbon-rich planets. While this sounds incredible, scientists have discovered that, given the right conditions, it is possible to liquefy a diamond. To test this, nuclear scientists used lasers to recreate the extremely high heat and pressure of Uranus and Neptune. Using a normal diamond, they heated it to a temperature of 50,000 degrees and applied pressure equal to 11 million times the pressure on Earth. Under these conditions, the diamond first melted, then froze into icy chunks. In this way, scientists proved that diamonds can melt, freeze, and behave like water. 
 Scientists have even discovered a diamond planet in our galaxy, 4,000 light years from earth and about five times larger than our own planet. It is heavier than Jupiter, the largest planet in our solar system. Astronomers believe that this diamond planet formed when the carbon core of a massive star collapsed and became a diamond under intense gravitational pressure.
Besides being beautiful to contemplate, space diamonds teach us important lessons about natural processes going on in the universe, and suggest new ways that diamonds can be created here on Earth.
Question One:
Read the sentence from the text. Then answer the question.
“Nanodiamonds are stardust, created when ancient stars exploded long ago, disgorging their remaining elements into space.” 
 Based on the context of the sentence, what is the most precise meaning of disgorging?
a. Scattering randomly
b. Throwing out quickly
c. Spreading out widely
d. Casting forth violently
Question Two:
Which of the following best identifies what the discovery of diamond icebergs teaches us about the nature and properties of diamonds?
a. Diamonds have a changeable state of matter
b. Diamonds can reach sizes larger and heavier than the Earth
c. Diamonds found on  Earth can originate from distant parts of space
d. Diamonds help scientists better understand the formation of galaxies
Questions Three:
Read this sentence from the passage.
 “Besides being beautiful to contemplate, space diamonds teach us important lessons about natural processes going on in the universe, and suggest new ways that diamonds can be created here on Earth.”
 
Explain how information learned from space diamonds can help scientists make diamonds on Earth. Use evidence from the passage to support your answer. 
 
Type/Write your answer in the space provided. 
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The response:

* gives sufficient evidence of the ability to
justify interpretations of information

* includes specific examples that make
clear reference to the text

* supports examples with clearly relevant
information from the text

The response:

* gives limited evidence of the ability to
justify interpretations of information

* includes some examples that make clear
reference to the text.

* supports examples with limited
information from the text

The response:

* provides no evidence of the ability to
justify interpretations of information

* includes no relevant information from the
text
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Worksheet: Text Complexity Analysis

Title Author Text Description

Diamonds in the Sky n/a

Nonfiction text (740 word count)

Recommended Placement for Assessment: Grade 11

The quantitative Lexile and Flesch-Kincaid measures suggest an
appropriate placement in the grade 11 band. The qualitative review
supports placement in the grade 11 band. Based on these sets of

measures, this passage is recommended for assessment at the high
school level.
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Qualitative Measures Quantitative Measures

Meaning/Purpose:
Very Complex: The focus of the text is fairly narrow—
the nature, types, and hypothesized genesis of
space diamonds—nbut the topic is intricate and
necessarily theoretical.

Common Core State Standards Appendix A
Complexity Band Level (if applicable):

Lexile or Other Quantitative Measure of the Text:
Lexile (approximate): 1240, grade 11
Flesch-Kincaid: 11.7

Text Structure:
Very Complex: The text is generally well sign-posted Considerations for Passage Selection
with transitional phrases and cohesive elements, but
makes connections with an expanded range of
theoretical ideas and technical processes.

Passage selection should be based on the ELA
Content Specifications targets and the cognitive
demands of the assessment tasks.

Language Features:

Very Complex: There are many technical terms and
some complex sentence structures, but very little
figurative language.

Potential Challenges a Text May Pose:
* Challenging vocabulary and technical topic.

Knowledge Demands:
Moderately Complex: While this science passage
places significant demands on the reader, it is
clearly written for a general audience, not a highly
specialized one. As such, it approximates the
knowledge demands of a typical high school science
textbook, and thus should be appropriate for
assessment.





