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— ~ Article Research and Analysis Part 2

| 1. Find a research article (post 2005) that describes an application, extension, or development of BEC.
Attach the first 2 or 3 pages of the artlcle.
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3. Determine the reliability of the article by evaluating each CARS category to establish reliability.

Category | State whether article is C, A, R, or S and explain why by providing a statement(s), name(s),
or detail(s) from the article (or lack thereof) that supports your statement. Use four different
highlighters showing the part of the article that is credible in one color, accurate in a second
color, reasonable in a third color and support in the fourth color. Color the letters below that
correspond to the highlighted article.
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4. Overall is the information in this article rehable‘? Explaln your answer.
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5. Compare statements from your original article with statements from your research article and explain how
the properties of BEC allowed the new application/extension.

Write 2 or 3 key statements from the original
article that describe the properties of BEC
necessary for the application described in your
research article.
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Write 2 or 3 key statements from the research article
that show how the application in your research article

| is connected to the property described. Make sure all

key statements are highlighted within the research
article.
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examples from your research article.
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6. Explam whether the discovery of BEC should be considered a s1gn1ﬁcant scientific dlscovery Include
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A room temperature Bose-Einstein condensate (BEC)

Scientific Milestone: A room temperature Bose-Einstein condensate
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Prof. Pallab Bhattacharya and a team of researchers have created and directly
observed what they believe to be a near-equilibrium room temperature Bose-Einstein
condensate (BEC). A BEC is an unusual state of matter in which a group of boson
particles can exist in a single quantum state, giving scientists the rare opportunity to
directly observe novel quantum phenomena. A boson is a fundamental particle in nature
having properties distinctly different from electrons. Photons are also bosons.

Though theorized by Satyendra Bose and Albert Einstein in the mid 1920's, the first
BEC was observed in 1995, and it required cooling rubidium atoms to temperatures
close to absolute zero. A combination of laser cooling of the atoms, magnetic trapping,
and further evaporative cooling was required to reach this temperature.

Prof. Bhattacharya and his group recently demonstrated that using quasi-particles called
polaritons, which are bosons, it is possible to observe a BEC at room temperature.

A paper on the research is published in Proceedings of the National Academy of
Sciences.

“Our experiment was done with a very thin wire — a nanowire — made of aluminum

(Al), gallium (Ga) and nitrogen (N)," explained Prof. Bhattacharya. "Thus it is an

alloy (AlGaN) nanowire, but with varying amounts of Al and Ga along its length to form
a trap in a small section of the nanowire where there was no aluminum.

The researchers buried the nanowire in a bowl-shaped, reflective device called

a dielectric resonant cavity. Then they shined light on the nanowire to excite particles
where there was a high content of aluminum. The light reflecting in the cavity coupled
with exciton particles in the nanowire (an exciton is an electron bound to a “hole,” or
place where an electron used to be).

http://eecs.umich.edu/eecs/about/articles/2013/a-room-tem perature-bose-einstein-condensate.htm|
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A room temperature Bose-Einstein condensate (BEC)
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Together the photons and excitons produced polaritons. These polaritons then diffused
and drifted towards the trap in the nanowire.

“As the polaritons moved along the nanowire, the ones with the highest energy exited
the cavity as light, enabling evaporative cooling and ensuring that the coldest polaritons
reached the bottom of the trap to form a near-equilibrium BEC at room

temperature,” Bhattacharya continued.

Prof. Bhattacharya believes this to be a significant scientific achievement that will allow
other scientists and researchers to more easily pursue as-yet unknown avenues of
research afforded by room temperature BEC's. Specifically, he states that because the
polariton BEC is a coherent state of matter, it is possible that the light emitted can one
day be controlled and used for sensitive instrumentation and measurements.

% n" ” % B This research was conducted as part of the NSF

-
o - Center for Phatonic and Multicscale Napomaterials

’::“f' n “ﬁﬁﬁ (C-PHOM), directed by Prof. Ted Norris. Prof.

Bhattacharya leads one of the two primary thrusts,
called the Wide Bandgap Nanostructured Materials for Quantum Light Emitters. C-
PHOM will develop high-tech materials that manipulate light in new ways. The research
could enable advances such as invisibility cloaks, nanoscale lasers, high-efficiency
lighting, and quantum computers.

Catharine June (cmsj@umich.edu)
Communications Coordinator for ECE

Qriginal article by Nicole Casal Moore, College of Engineering

Related Topics: Bhattacharya, Pallab C-PHOM LNF Optics and Photonics ~ Solid-State Devices
and Nanotechnology
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