Other universes may be detectable, published study claims
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If there are othÂ-er unÂ-iverses out thereâ€”as some sciÂ-enÂ-tists proÂ-poseâ€”then one or more of them
might be deÂ-tectÂ-aÂ-ble, a new study sugÂ-gests.Such a findÂ-ing, â€œwhile curÂ-rently
specÂ-uÂ-laÂ-tive even in prinÂ-ciÂ-ple, and probably far-off in pracÂ-tice, would surely conÂ-stiÂ-tute an
epÂ-ochÂ-al disÂ-covÂ-ery,â€• reÂ-searchÂ-ers wrote in a paÂ-per deÂ-tailÂ-ing their stuÂ-dy. The work
apÂ-pears in the SepÂ-temÂ-ber isÂ-sue of the reÂ-search jourÂ-nal PhysÂ-iÂ-cal ReÂ-view D.
A
half-sky map of slight temÂ-perÂ-aÂ-ture variÂ-aÂ-tions in the cosÂ-mic miÂ-croÂ-wave backÂ-ground
raÂ-diÂ-aÂ-tion, thought to map strucÂ-tures in the very earÂ-ly uniÂ-verse. Blue stands for colder arÂ-eas;
red for hotÂ-ter reÂ-gions, where it's beÂ-lieved matÂ-ter was densÂ-er. These dense reÂ-gions are thought
to have latÂ-er beÂ-come gaÂ-laxy-rich zones. The boxed arÂ-ea marks an unÂ-uÂ-suÂ-al "cold spot"
reÂ-searchÂ-ers recÂ-ogÂ-nize in the daÂ-ta. An unÂ-exÂ-plained giÂ-ant cosÂ-mic void has also been
found in the diÂ-recÂ-tion of that spot. In a new stuÂ-dy, theÂ-oÂ-retÂ-iÂ-cal physÂ-iÂ-cists arÂ-gue that
some sort of irÂ-regÂ-uÂ-larÂ-ity in the miÂ-croÂ-wave backÂ-ground, and in matÂ-ter disÂ-triÂ-buÂ-tion,
might inÂ-diÂ-cate where our uniÂ-verse once knocked inÂ-to anÂ-othÂ-er one. But the reÂ-searchÂ-ers
take no poÂ-siÂ-tion on whethÂ-er this cold spot could be the anomÂ-aÂ-ly they're lookÂ-ing for. Much
more work is needed, they say. (ImÂ-age courÂ-teÂ-sy WMAP SciÂ-ence Team, NAÂ-SA)
CosÂ-molÂ-oÂ-gists genÂ-erÂ-ally hold that even if othÂ-er unÂ-iverses exÂ-ist, a conÂ-troÂ-verÂ-sial
idea itÂ-self, they wouldÂ-nâ€™t be visÂ-iÂ-ble, and that testÂ-ing for their exÂ-istence would be hard at
best.
But the new stuÂ-dy, by three sciÂ-enÂ-tists at the UnÂ-iversÂ-ity of CalÂ-iÂ-forÂ-nia, SanÂ-ta Cruz,
proÂ-poses that neighÂ-borÂ-ing unÂ-iverses might leave a visÂ-iÂ-ble mark on our ownâ€”if, perÂ-chance,
they have knocked inÂ-to it. For such a scar to be deÂ-tectÂ-aÂ-ble, they add, the colÂ-liÂ-sion might have
had to take place when our unÂ-iverse was very young. Just how the bruise might look reÂ-mains to be
clarÂ-iÂ-fied, they say.â€œThe quesÂ-tion of what the afÂ-terÂ-math of a colÂ-liÂ-sion might be is still
quite open,â€• wrote MatÂ-thew C. JohnÂ-son, one of the reÂ-searchÂ-ers, in an eÂ-mail. One theÂ-oÂ-ry
even holds that a clash beÂ-tween unÂ-iverses could deÂ-stroy the cosÂ-mos we know. But JohnÂ-son, now
at the CalÂ-iÂ-forÂ-nia InÂ-stiÂ-tute of TechÂ-nolÂ-oÂ-gy in PasÂ-aÂ-deÂ-na, Calif., and colÂ-leagues
are exÂ-amÂ-inÂ-ing quite a difÂ-ferÂ-ent sort of sceÂ-narÂ-iÂ-o.SevÂ-erÂ-al lines of reaÂ-sonÂ-ing in
modÂ-ern physÂ-ics have led to proÂ-posÂ-als that there are othÂ-er unÂ-iverses. Itâ€™s a rathÂ-er dodgy
conÂ-cept on its face, beÂ-cause strictly speakÂ-ing, â€œthe unÂ-iverseâ€• means evÂ-eryÂ-thing that
exÂ-ists. But in pracÂ-tice, cosÂ-molÂ-oÂ-gists ofÂ-ten loosÂ-en the defÂ-iÂ-niÂ-tion and just speak of
â€œa unÂ-iverseâ€• as some sort of self-enÂ-closed whole with its own physÂ-iÂ-cal laws.Such a picÂ-ture,
in conÂ-cept, alÂ-lows for othÂ-er unÂ-iverses with difÂ-ferÂ-ent laws. These realms are ofÂ-ten called
â€œbubÂ-ble unÂ-iversÂ-esâ€• or â€œpockÂ-et unÂ-iversÂ-esâ€•â€”partly to sideÂ-step the awkÂ-ward
defÂ-iÂ-niÂ-tional isÂ-sue, and partly beÂ-cause many theÂ-oÂ-rists do inÂ-deed porÂ-tray them as
bubÂ-ble-like.A key thread of reaÂ-sonÂ-ing beÂ-hind the idea of bubÂ-ble unÂ-iverses, which are
someÂ-times colÂ-lecÂ-tively called a â€œmulÂ-tiÂ--verse,â€• is the findÂ-ing that seemÂ-ingly empÂ-ty
space conÂ-tains enÂ-erÂ-gy, known as vacÂ-uÂ-um enÂ-erÂ-gy. Some theÂ-oÂ-rize that unÂ-der
cerÂ-tain cirÂ-cumÂ-stances this enÂ-erÂ-gy can be conÂ-vertÂ-ed inÂ-to an exÂ-ploÂ-sively growÂ-ing,
new unÂ-iverseâ€”the same proÂ-cess beÂ-lieved to have givÂ-en rise to ours. TheÂ-oÂ-retÂ-iÂ-cal
physÂ-iÂ-cists inÂ-cludÂ-ing MiÂ-chio Kaku of Â-city ColÂ-lege of New York arÂ-gue that this might go
on conÂ-stantÂ-lyâ€”he has called it a â€œconÂ-tinÂ-ual genÂ-eÂ-sisâ€•â€”creÂ-atÂ-ing many unÂ-iverses,
coexÂ-isting not unÂ-like bubÂ-bles in a foamy bath.How might one deÂ-tect anothÂ-er unÂ-iverse?
JohnÂ-son and his colÂ-leagues reaÂ-son that any colÂ-liÂ-sion beÂ-tween bubÂ-bles would, like all
colÂ-liÂ-sions, proÂ-duce afÂ-terÂ-efÂ-fects that propÂ-aÂ-gate inÂ-to both chamÂ-bers. These efÂ-fects
would probably take the form of some maÂ-teÂ-riÂ-al ejected inÂ-to both sides, JohnÂ-son said, alÂ-though
just what is unÂ-known. This would in turn afÂ-fect the disÂ-triÂ-buÂ-tion of matÂ-ter in each pockÂ-et
unÂ-iverse.If such colÂ-liÂ-sions hapÂ-pened reÂ-centÂ-ly, they might be unÂ-deÂ-tectÂ-aÂ-ble beÂ-cause
our unÂ-iverse might be too huge to be markedly afÂ-fected; but not so if the events took place long enough

ago, acÂ-cordÂ-ing to the UnÂ-iversÂ-ity of CalÂ-iÂ-forÂ-nia team, whose paÂ-per is alÂ-so posted
onÂ-line. If a knock ocÂ-curred when our exÂ-pandÂ-ing unÂ-iverse was still very small, they arÂ-gue, then
the afÂ-terÂ-math might still be visÂ-iÂ-ble, blown up in size along with evÂ-erÂ-ything else since
then.When the unÂ-iverse was less than a thouÂ-sandth its preÂ-sÂ-ent size, itâ€™s thought to have
unÂ-derÂ-gone a transÂ-formaÂ-tÂ-ion. As it exÂ-pandÂ-ed, it beÂ-came cool enough for atoms to form. It
then alÂ-so beÂ-came transÂ-parÂ-ent. BeÂ-fore that, evÂ-erÂ-ything had been a thick fog, but with tiÂ-ny
variaÂ-tÂ-ions in its densÂ-ity at difÂ-ferÂ-ent points; densÂ-er parts would eventually grow and
coÂ-aÂ-lesce inÂ-to gaÂ-laxÂ-ies.This fog is still visÂ-iÂ-ble, beÂ-cause many of the light waves it gave off
are just now reachÂ-ing us: this is how asÂ-troÂ-noÂ-mers exÂ-plain a faint glow that perÂ-meÂ-ates space,
called the cosÂ-mic miÂ-croÂ-wave backÂ-ground. It repreÂ-sÂ-ents the edge of our visÂ-iÂ-ble unÂ-iverse
and is deÂ-tected in all diÂ-recÂ-tions of the sky.A colÂ-liÂ-sion would lead to a reÂ-arÂ-ranged patÂ-tern
of densÂ-ity fluctuaÂ-tÂ-ions in this backÂ-ground, acÂ-cordÂ-ing to the UnÂ-iversÂ-ity of
CalÂ-iÂ-forÂ-nia team. Itâ€™s unÂ-clear just how this reÂ-arÂ-rangeÂ-ment would look, but it would
probably apÂ-pear as some sort of arÂ-ea of irÂ-regÂ-uÂ-larÂ-ity cenÂ-tered symÂ-metÂ-ricÂ-ally on a
patch of the skyâ€”sÂ-ince â€œeach colÂ-liÂ-sion will afÂ-fect a disc on our sky,â€• JohnÂ-son wrote in an
eÂ-mail. An analÂ-oÂ-gy: if you lived in a beach ball and it bounced off anothÂ-er beach ball, youâ€™d see
a change in a cirÂ-cuÂ-lar arÂ-ea of your wall.â€œNothÂ-ing like this has preÂ-sÂ-ently been obÂ-served,
alÂ-though no one has evÂ-er looked for this parÂ-ticÂ-uÂ-lar sigÂ-nal,â€• JohnÂ-son added. On the
othÂ-er hand, reÂ-searchÂ-ers have found at least one strikÂ-ing irÂ-regÂ-uÂ-larÂ-ity in the backÂ-ground
glowâ€”a â€œcold spot,â€• thought to be reÂ-latÂ-ed to a vast and anomÂ-aÂ-lous void in the cosÂ-mos.
Could that be the mark of a sepÂ-aÂ-rate unÂ-iverse? â€œIâ€™m goÂ-ing to reÂ-main comÂ-pletely
nonÂ-comÂ-mitÂ-talâ€• on that, JohnÂ-son said. â€œI canâ€™t even tell you if it would be a hot spot or a
cold spot.â€• TemÂ-perÂ-aÂ-ture variaÂ-tÂ-ions in the cosÂ-mic miÂ-croÂ-wave backÂ-ground are
beÂ-lieved to reÂ-flect densÂ-ity variaÂ-tÂ-ions in the early unÂ-iverse.
JohnÂ-son and colÂ-leagues
stressed that their proÂ-posÂ-al may be only the beÂ-ginÂ-ning of a long, painsÂ-takÂ-ing reÂ-search
proÂ-gram. â€œConÂ-nectÂ-ing this preÂ-dicÂ-tion to real obÂ-servaÂ-tÂ-ional sigÂ-naÂ-tures will
enÂ-tail both difÂ-fiÂ-cult and comÂ-preÂ-henÂ-sive fuÂ-ture work (and probably no small measÂ-ure of
good luckÂ-),â€• they wrote. But â€œit apÂ-pears worth purÂ-suÂ-ing.â€•
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