Chandra 'hears' a black hole
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NASA's Chandra X-ray Observatory detected sound waves, for the first time, from a super-massive black hole. The "note" is the deepest ever detected from an object in the universe. The tremendous amounts of energy carried by these sound waves may solve a longstanding problem in astrophysics.
The black hole resides in the Perseus cluster, located 250 million light years from Earth. In 2002, astronomers obtained a deep Chandra observation that shows ripples in the gas filling the cluster. These ripples are evidence for sound waves that have traveled hundreds of thousands of light years away from the cluster's central black hole.

A 53-hour Chandra observation of the central region of the Perseus galaxy cluster (top) has revealed wavelike features (bottom) that appear to be sound waves. The features were discovered by using a special image-processing technique to bring out subtle changes in brightness. Credit: NASA/CXC/IoA/A.Fabian et al.
 
"We have observed the prodigious amounts of light and heat created by black holes, now we have detected the sound," said Andrew Fabian of the Institute of Astronomy (IoA) in Cambridge, England, and leader of the study.
In musical terms, the pitch of the sound generated by the black hole translates into the note of B flat. But, a human would have no chance of hearing this cosmic performance, because the note is 57 octaves lower than middle-C (by comparison a typical piano contains only about seven octaves). At a frequency over a million, billion times deeper than the limits of human hearing, this is the deepest note ever detected from an object in the universe.
"The Perseus sound waves are much more than just an interesting form of black hole acoustics," said Steve Allen, also of the IoA and a co-investigator in the research. "These sound waves may be the key in figuring out how galaxy clusters, the largest structures in the universe, grow," Allen said.
For years astronomers have tried to understand why there is so much hot gas in galaxy clusters and so little cool gas. Hot gas glowing with X-rays should cool, and the dense central gas should cool the fastest. The pressure in this cool central gas should then fall, causing gas further out to sink in towards the galaxy, forming trillions of stars along the way. Scant evidence has been found for such a flow of cool gas or star formation. This forced astronomers to invent several different ways to explain why the gas contained in clusters remained hot, and, until now, none of them was satisfactory.

An artist's illustration depicts the sound waves (ripples) in the hot gas that fills the Perseus cluster. Key elements of the system are labeled in the version on the right. The ripple features were discovered by using a special image-processing technique to bring out subtle changes in brightness. These sound waves are thought to have been generated by cavities blown out by jets from a supermassive black hole (bright white spot) at the center of the Perseus cluster. Illustration: NASA/CXC/M.Weiss

Heating caused by a central black hole has long been considered a good way to prevent cluster gas from cooling. Although jets have been observed at radio wavelengths, their effect on cluster gas was unclear since this gas is only detectable in X-rays, and early X-ray observations did not have Chandra's ability to find detailed structure.
Previous Chandra observations of the Perseus cluster showed two vast, bubble-shaped cavities in the cluster gas extending away from the central black hole. Jets of material pushing back the cluster gas have formed these X-ray cavities, which are bright sources of radio waves. They have long been suspected of heating the surrounding gas, but the mechanism was unknown. The sound waves, seen spreading out from the cavities in the recent Chandra observation, could provide this heating mechanism.
A tremendous amount of energy is needed to generate the cavities, as much as the combined energy from 100 million supernovae. Much of this energy is carried by the sound waves and should dissipate in the cluster gas, keeping the gas warm and possibly preventing a cooling flow. If so, the B-flat pitch of the sound wave, 57 octaves below middle-C, would have remained roughly constant for about 2.5 billion years.
Perseus is the brightest cluster of galaxies in X-rays, and therefore was a perfect Chandra target for finding sound waves rippling through the hot cluster gas. Other clusters show X-ray cavities, and future Chandra observations may yet detect sound waves in these objects.


  Probably why B Flat is a common Key for most instruments like Trombone and Clarinet
as well as many Trumpets
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Actually, there's a 'reason' for certain wind instruments being tuned to Bb that I personally believe is entirely artificial.  Last summer, I had asked a friend of mine (a Jazz musician and Engineer) about this and though he insisted that there was a good reason for this situation...something about the timbre...it just didn't make sense to me.  There seems to be no physical reason for this at all.
My argument was, why not call the position of B-flat, C?...and you wouldn't have to write a special score for the horn section.
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Then they would call the sound from the Black Hole a C and there would be no difference except
the Label
The sound would be the same'
  Perhaps they are merely responding to Natural Principles (unknowingly)
He instrument are called the sound that touches them on an elemental Level
  That has been labeled rightly or wrongly Bb
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Lol...no, they would still call the sound a B-flat as that is the vibration frequency (whatever the oscillation multiple is).  Remember...B-Flat on a Trumpet is C on a Piano...and the B-Flat of the Black Hole is in cycles related to the standards set on the Piano.  And note also, the Piano itself represents the entire range of the instruments that comprise the Orchestra...that's why it has 88 notes.
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Actually I considered this today. I wondered if there is some alteration In Atmosphere that would
Make say an elemental original Sound a Bb and perhaps as we here it on earth Labeled a C
Just musing Music of the spheres as it were
  Of course all labels are relative
  I find it amazing that A  Black Hole is emitting sound at all
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Yes, that's the kicker for me.  Why a sound?  And why a low-grumbling sound?  How is it that sound could escape the tremendous gravitational pull?  It makes me think that Black Holes aren't what scientists thought they were.
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