
 

Second strongest shock wave found in
merging galaxy clusters
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The RGB (Red Green Blue image) of the cluster. Red color shows optical
radiation, Green shows Radio and Blue color shows X-rays emission. Credit:
Chandra X-Ray Observatory

The discovery by a physics doctoral student at The University of
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Alabama in Huntsville (UAH) of the second-strongest merger shock in
clusters of galaxies ever observed has generated excitement that is
opening doors to further scientific exploration.

Sarthak Dasadia, who is advised by assistant physics professor Dr. Ming
Sun, discovered the very strong shock in the merging galaxy cluster
Abell 655 using observations from the Chandra X-ray Observatory.

The shock to the north of this cluster is second in strength only to the
Bullet Cluster shock.

The shock is traveling with an astonishing speed of 2,700 kilometers per
second, about three times the local speed of sound in the cluster. By
comparison, NASA's Juno spacecraft in 2013 became the fastest man-
made object when it was slingshot around Earth toward Jupiter at a
relatively pedantic 40 kilometers a second.

"Studying mergers of galaxy clusters has proven to be crucial to our
understanding of how such large scale objects form and evolve," says
Dasadia. Shocks provide unique opportunities to study high-energy
phenomena in the intra-cluster medium – the hot plasma between
galaxies.

"This could open a door, where people can do a number of different
studies based on what I have found," Dasadia says. Already, scientists
are targeting shocks in galaxy clusters to study dark matter, the magnetic
field in the intracluster space, particle acceleration and energy transfer in
the intracluster medium.
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Sarthak Dasadia explains his research in his Optics Building office. Credit:
Michael Mercier / UAH

In only 10 days, Dasadia's research was accepted for publication by the 
Astrophysical Journal Letters. Dasadia recently received one year of
research support from the Alabama EPSCoR Graduate Research
Scholars Program (ALEPSCoR). He also gave an oral presentation on
his research in August at the International Astronomical Union (IAU)
General Assembly in Honolulu, Hawaii.

The universe is populated with galaxy clusters that are relaxed and
unrelaxed, Dasadia says. The relaxed ones are mellow – they've been
around a lot longer, have seen lots of past mergers and really aren't
dynamically active. It's the unrelaxed clusters like Abell 665 that are
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good candidates to study merger features such as shocks and turbulence.

"These galaxy clusters are not boundary objects," he says. "They do not
have a very well-defined boundary around them."

When the undefined boundaries of massive clusters of galaxies 3 million
light-years across are drawn together in a slow-motion collision, their
cold cores and surrounding hot gases are disrupted into shock waves and
gas fronts of various temperatures.

"When two cold cores collide, they may create a shock of heated gas,"
Dasadia says. "Such mergers are actually among the most energetic
events in the universe, other than the Big Bang itself."

If talking about fronts and shock waves and temperature differentials
sounds lot like the weather on Earth, Dasadia says that's because there is
not much difference as far as the physics involved.

"Technically, we observe the same features in space that we do on
Earth," he says. "This area has been studied extensively before at small
scales, but few had done the work to discover what I found here at such
big scales."

He was able to measure the velocity of the collision and the dynamics of
what is happening in it – or rather, what was happening in it. It took 3.2
billion years for the light in the observations to reach Earth, so the events
all happened that far back in time. Dynamic observations included the
energy in the collision, the gas movement, and measurements of the
discrepancy between the visible and dark matter involved.

"It amazes me how long it takes for this information to even reach the
Earth," Dasadia says. "Then I am also amazed by our technology, by how
much we have advanced in developing the telescopes and equipment it
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takes to be able to observe and study these interactions."

  More information: S. Dasadia et al. A Strong Merger Shock in Abell
665, The Astrophysical Journal (2016). DOI:
10.3847/2041-8205/820/1/L20
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