Cosmic mystery 'solved' after decades
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The most enÂ-erÂ-getÂ-ic parÂ-tÂ-iÂ-cles known, called ulÂ-traÂ-high-enÂ-erÂ-gy cosÂ-mic rays,
proÂ-bÂ-abÂ-ly come from super massive black holes in the hearts of bright nearÂ-by gaÂ-laxÂ-ies, a new
study conÂ-cludes. If corÂ-rect, that solves a decÂ-ades-long mysÂ-tery: the source of these
subÂ-aÂ-tomÂ-ic parÂ-tÂ-iÂ-cles, which can slam inÂ-to our atÂ-mosÂ-phere with the enÂ-erÂ-gy of a
speedÂ-ing baseÂ-ball.
Centaurus A, an active galaxy. (Courtesy European Southern Observatory)
â€œGaÂ-laxÂ-ies which host viÂ-oÂ-lent black holes,â€• also called actÂ-ive gaÂ-laÂ-xies, now seem to be
the culÂ-prit, said MiÂ-guel MosÂ-taÂ-fa, a UnÂ-iversÂ-ity of Utah physÂ-iÂ-cist colÂ-laÂ-boÂ-ratÂ-ing
in the work. This puts sciÂ-enÂ-tists â€œone step closÂ-er to knowÂ-ing what physÂ-iÂ-cal proÂ-cess can
acÂ-celÂ-erÂ-ate parÂ-tÂ-iÂ-clesâ€• so powÂ-erÂ-fulÂ-ly, he added. â€œRight now, we donâ€™t
know.â€•Mostafa is part of a 17-naÂ-tÂ-ion colÂ-laboraÂ-tÂ-ion that operÂ-ates the $54 milÂ-lion Pierre
AuÂ-ger ObÂ-servÂ-aÂ-toÂ-ry in ArÂ-genÂ-tiÂ-na, which was used for the stuÂ-dy. The findÂ-ings are to
apÂ-pear in the Nov. 9 isÂ-sue of the reÂ-search jourÂ-nal SciÂ-ence. Black holes are exÂ-tremely
comÂ-pact obÂ-jects with graÂ-vity so strong that nothÂ-ingâ€”not even lightâ€”can esÂ-cape them.
SciÂ-enÂ-tists beÂ-lieve the cores of most gaÂ-laxÂ-ies, inÂ-cludÂ-ing ours, conÂ-tain
suÂ-perÂ-masÂ-sive black holes, which can conÂ-tain the weight equivÂ-aÂ-lent of bilÂ-lions of our suns
crammed inÂ-to a tiÂ-ny space. They gobble nearÂ-by maÂ-teÂ-riÂ-al, which in the proÂ-cess heats up and
spew out parÂ-tÂ-iÂ-cles and light beÂ-fore vaÂ-nishÂ-ing. ParÂ-ticÂ-uÂ-larly bright gaÂ-laÂ-xy cores are
known as acÂ-tive gaÂ-lacÂ-tic nuÂ-clei.CosÂ-mic rays, disÂ-covÂ-ered in 1912 by the AusÂ-triÂ-an
VicÂ-tor Hess, arenâ€™t really rays at all. They are subÂ-aÂ-tomÂ-ic parÂ-tÂ-iÂ-cles, inÂ-cludÂ-ing
nuÂ-clei of cerÂ-tain atoms that enÂ-ter the atÂ-mosÂ-phere from space at nearly light speed.
LowÂ-er-enÂ-erÂ-gy cosÂ-mic rays come from orÂ-dÂ-inÂ-ary stars. Medium-enÂ-erÂ-gy rays are thought
to come from exÂ-plodÂ-ing stars. But the source of the most powÂ-erÂ-ful onesâ€”around 100 milÂ-lion
times more enÂ-erÂ-getÂ-ic than any that labÂ-oÂ-rÂ-aÂ-toÂ-ries on Earth can proÂ-duceâ€”has been
unÂ-exÂ-plained.
The highest-enÂ-erÂ-gy cosÂ-mic ray deÂ-tected was measÂ-ured in 1991 by the
UnÂ-iversÂ-ity of Utahâ€™s Flyâ€™s Eye obÂ-servÂ-aÂ-toÂ-ry, acÂ-cordÂ-ing to sciÂ-enÂ-tists
inÂ-volved in the new stuÂ-dy. Its enÂ-erÂ-gy was logged at 300 bilÂ-lion elecÂ-tron volts. It thus would
have felt like a fast-pitched baseÂ-ball had it hit someÂ-one on the head, though it wouldÂ-nâ€™t have, as
the atÂ-mosÂ-phere abÂ-sorbs most cosÂ-mic rays. They are deÂ-tectÂ-ed by ground inÂ-struÂ-ments based
on showÂ-ers of secÂ-ondÂ-ary partÂ-iÂ-cles that they give off on imÂ-pact.In the new stuÂ-dy,
sciÂ-enÂ-tists at the AuÂ-ger ObÂ-servÂ-aÂ-toÂ-ryâ€”the worldâ€™s largÂ-est for cosÂ-mic raysâ€”found
that of the 27 most enÂ-erÂ-getÂ-ic ones deÂ-tected, 20 came from the diÂ-recÂ-tion of acÂ-tive
gaÂ-lacÂ-tic nuÂ-clei. Thereâ€™s only a one perÂ-cent chance that such a corÂ-relaÂ-tÂ-ion could have
hapÂ-pened ranÂ-domÂ-ly, MosÂ-taÂ-fa said. Most likeÂ-ly, he added, if the rays had been comÂ-ing
ranÂ-domly from all diÂ-recÂ-tions, only five or six would have seemed to come from such
obÂ-jects.Super-enÂ-erÂ-getÂ-ic cosÂ-mic rays alÂ-so have to come from gaÂ-laxÂ-ies relÂ-aÂ-tively
close by, withÂ-in 326 milÂ-lion light-years, MosÂ-taÂ-fa said. A light-year is the disÂ-tance light travÂ-els
in a year; but even that many light-years â€œis our loÂ-cal neighÂ-borÂ-hood in cosÂ-mic terms,â€• he
added.

Courtesy University of Utah World Science staff

Cosmic mystery 'solved' after decades by Bend_Weekly_News_Sources

