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un simple rayo de luz. La causahdad t..“:-lpilE‘iﬂ»l{‘ﬁ’l[]t”‘il] —-intimamente enraizada en la
teoria de la relatividad— nos impone limites v sugiere que en nuestro universo existen

regiones sin contacto causal con nuestro propio hibitat astronémico.
[Las grandes estructuras que pueblan el cosmos han debido formarse de manera similar, y

1 .m”mrnum]{j} el mismo mecanismo gravitacional, en regiones muy distantes en espacio
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Fste razonamiento nos permite concebir nuestro gran universo como un cimulo de regiones
causales en su interior pero sin contacto causal entre ellas. Un universo fracciunat\fw en
multiples dominios independientes, que en el imaginario popular tomé el vuelo de lcaro
bajo el nombre de multiverso. En cada uno de estos dominios independientes se proyectan
redes c6smicas de extensisimos filamentos formados por materia oscura y visible, y
adornados por la acumulacién de galaxias y grupos galdcticos. Y, entre los filamentos

de material césmico, las insondables zonas oscuras. regiones en donde la gravitacién
redistribuyé la materia hacia los confines de tal manera que de lo que alguna vez fue un
espeso velo de polvo césmico no quedé casi nada.

[Las impresiones de los dltimos parrafos quizd gufen nuestra mente aﬁtender puentes metc:il'é.ncos
con otras de las arquitecturas “césmicas” del cielo. LLas complejas —y a veces laberinticas—
redes flotantes de las Parawixia bistriata siguen patrones caracteristicos que nos recuerdan
esas madejas de galaxias y filamentos compactos, pero que ahora son edificados con
nfimos bloques de seda sutil. Lo que la gravitacién modela dindmicamente en el cosmos

lejano, entre los soportes —naturales o artificiales— de los extremos de cada dominio

“social”, es modelado por el viento y el trabajo grupal.

Ademds, el horizonte cosmolégico que limitaba nuestra exploracién del universo lejano .
debido esencialmente a la velocidad inmensa pero no infinita de la luz, aqui también lo
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l'he backdrop of the night sky has always prompted us to
endless questions: Are we the only ones looking out at the
cosmos? Are there other minds in this vast space a round
us thinking us into existence’ Questions of this kind pro-
liferate... Some we have been asking relentlessly for cen-
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What mechanism formed all we see around us?

er come into causal contact with us, but that existed once,
exists today or someday will exist. Though we still don't
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after multiple interactions and merged by gravitation,
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the origin of all cosmological structure.

But a little earlier in the story, when the expanding
universe was cooling and neutral matter was fhrming,
a cosmic background of microwave radiation shattered
its bonds and broke free. Photons, the corpuscles of this

background and inheritors of the heat from that primordi-

al state, then stopped interacting with the hirst clumps of
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+

e i

aver time, the initially higher density areas became dens- ;
or and denser, allowing the first structured formations of
matter to emerge, L'«.'l‘ii]{_‘ ti'n..' It“-:.'-. iit'llht' AlNCAs |Hht Ih{: ]iltlc

matter they had, giving rise to those intergalactic voids

i

}j‘.

that inhabit our universe, :}
With the n.‘:'~r.-u]u;|.1 E:'."”""”[h of material structures, the age i
ol cosmic darkness came to an end. ['he first stars then 1]
fn:getn to form trom dense }H‘ilﬂlil‘tllill nebula like lhl‘.‘: one :
imuginul by Immanuel Kant two and a hall centuries aAgo: 1_
immense rututing nebulous discs nlhguh; one ol lh{;‘&l: di!tl

:;}L'(_'up]c{] ll'u? current location ol our hi}l;ll' H}fﬁtt!‘m. Gl‘iﬂ"l'

tational attraction caused the gas particles to fall toward |
the center and, just the way a skater pulls in her arms in 1
order to spin laster, the nebula’s rotary motion acceler- 1

ul-:{L ln ilh outer r{:;u'hu:-'.. l‘ingh uf L‘t}':-rn‘li(.‘ tlust thﬂt hﬂd

tailed to find their way to the center were abandoned to

their fate and went on r‘::tuling, s¢parate lrom i’ht‘ I'nﬂthﬂ' . i,
nebula. As a result of subtle irregularities in their initial T.;a
distribution, gr.:n.*il.utiun soon condensed these rings Into | '-.'::',-‘:
small tll:”ulud lml |r~'. ol maltter, or Into gl‘uﬂt ﬂpheres, gwm; | ;3
rise to asteroids ol ml ]‘.Ilill“ll.‘lh. /\ml way ln:ynnd them. out i} 5}
on the impenetrable limits of the sun’s influence, clouds of E

lesser bodies from the darkness surrounded our planetary ==
system. Many of these ‘trans-Neptunian’ objects, their of = i cE

bits disturbed by the outermost planets or even the near- '- g -'.:',*Lii
est stars, fell elliptically—and unpredlctdbly-—laward thE S
center ol the system and gave rise to comets. j @{é

Hl&h concentrations of matter at the centerl af m’ "_::“'.
nebulz ‘lit’ the first stars, giving rise to cOSMIC th{
which cooked new and heavier chemical elements like @
bon and oxygen. Toward the end of their lifespans ¢ J

S
MOost massive stars wﬂlenlly explﬂded as supernavm .lu l.:;
tering the new elements across interstellar space, tf ' |
nurseries of lmiling new galaxies. .
,_.tl:-l'_.:?-




This 1s how we now thin

< our solar system formed, with

a majestic central star anda its L'Iug,unl vurli'gt' ol pl Lnets
i b g

lesser bodies, comets, anc other objects in our sky, O
i . sV, Il

some ol the |"|£H“It‘l:~i —those closest to the Sun — the “{;hl
er gases in their atmospheres evaporated, while those

Itlfil“‘f‘*l away remained irnr‘nul'lH{‘ ghlhua ol Zas Here on
- L s = -

[g_-nl"h [I1L‘ L‘um]tlim‘m were ill!'-il |‘ighl !in‘ “IIL' O ”nwvr A
er,

miraculous process far Irom Instantaneous or automatic
r

In whic h 1t took Il‘l;ll hot |}1*ul{1|1|¢1nL*luI'\.-“ Ih’i“ OVer a lii“inn

years to become friendly to life. Slowly. single-celled or-

:_.‘miy.,mh lwgun (O ]mpuluh* the oceans and, little lw lillh'.

evolution made room for more and more t'(]||]|]|l--.,; organ:
a _:II ¥

1SS, until ]}Lllllh ;.lml animals ;.tpiw;u‘t'i]. and damong them

¥
the .1r'l|]1‘n|".un]:-;. It wasn't until much later llh‘ll the turn ol
Iihil‘l]llh‘-iliﬁ came unt.l lhu hirst I]{.’}Iﬂil’li{]h. Homo .uf;u}'u.v. ap-

pmu‘m] —On |‘\,’*\'L‘HIL“I'{1;1L\' 1N L*nr-.lnu|ugiru| terms— and with

them anguage and art, culture and civilization.

SAILING THE TERRESTRIAL AND SOLAR WINDS

Few extended celestial phenomena are more jawdropping
than the appearance ol a large comet in the Morning or
evening twilight. The unfurling of its tail, brilliant anc

immense, stands out at sundown -T.igitiﬂhl the last &;luw of

[}w hnr’i:f.nn. “Lll not L‘Ul;‘l'j,*’ source ull kwnulvl' i.*-«. LO ]H.,* ruunt
in the astronomical hlrc}-’; there are |1|1L‘Hnnwn;t closer to
home, 1n our local skies.

For the nature lover, dusk brings a new world of images
qn:] H:I’]hii[i[‘ll‘]:'é. In many I*L-git'm:-a u[' f‘trgvnlin;l. w|11.'|1 1|u.'
mlu}'ntur |]i{iL"h. the |ig|1t hreeze that catches bears within it

a host of diminutive art H‘[}]'HHIH Ilu.;tting in their webs, be-

ings that just hours earlier seemed to be sleeping. A myr-
jad of windtraveling social spiders become active and are

SOON hl}il] ning Ifwir wt:l:m 1 ll‘u: maosit unm:purlt:J [1|;u'v.-'..

A wonder for the uninvited terrestrial observer of such a
show of skill and collaboration. A wonder to see them ride
the terrestrial wind the way a comet rides the solar wind.
The tails of comets (they au:tuu”:«.! have more than one) are
produced by the heat of the Sun: a tail of dust caused by
pressure exerted by su nlight on |1urlirlfc:-a from the travel-
er’s surface: and a narrower, straighter tail ol plasma or
gas, ionized by ultraviolet rays and always pointing away
lrom our star.

The dust tail is wispier, leaving a (resh trail ol cosmic
dust to its fate, which 1s forever to wa nder in orbit around
the Sun. If we are fortunate, its path may one day cross
our plam‘:t':-a and that dust enter our Hl(_v tli:-agui:eml as col-

orful shooting stars. The plasma tail on the other hand,

's driven by hlghl}' energetic L‘hdlng pat ticles ol mat
Sun'’s atmosphere. Like the spiders

shooting out from the |
us the omnipres-

sailing the wind, the cometary tail shows

ence and :-atrt:ngth of the solar wind.
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ol Hilll|r|l' l'.'i‘\,’ H[ Ii[_;hl. Himlinlt*lllput'u' ( flllw.lli'l_ﬁ,,’

1|t*t'pl_\.* I'HHH‘II 1 I]n* llu*nl},-' uf' 1'l*|rili%'i|.ﬂ"'

Fi
LHE COSMIC WER AND SENSORY HORIZONS

In an immeasurably vast universe, our imperfect eyes can

never take in “‘»"‘-"'_"!r’lllillyj. even with the |u*|]r ol the instru-
ments ol linl;l.\,* or ol tomorrow, We Hilll[llr‘,-" cannot observe

events that don't connect with our 'here and now 'I”'"“f’.l'

which 1
RelLs “HI“‘*- (3

LIS ;IIHI Hllpﬂ.&;rala llh’il t|u'|1* Are regions in our Universe 1lml

II-'I."n."l‘ e« .'III."'-.-il contact ‘»"».'”Il Our OWn astironomid .lI ll-lllit.”.

The large structures inhabiting the cosmos must have
tormed in a similar way by the same gravitational mech
anism in far distant reaches of time and space. Do these
ill“lliti‘ remolte I'{‘l[__'lil'.lll"«- resemble our obsel ‘-.“.thll' universe’
Perhaps not necessarily in the specifics, but in s generl
features at least, a basic principle ol cosmology suggests
”H-‘}’ do. Otherwise we would be ac t-pliu;r that some re

Eliun*-. Are more l‘llll.'ll than others’ and that runs counter to

{(—‘“[“"'H.ﬂ an) Ilnnmgvrn-il}’ On ¢« nnnmlu,-.-_n al scales.

This kind of reasoning leads us to think ol our great
universe as an inner accumulation of causal regions that
have no causal contact with each other. A universe divided
up into numerous independent domains, which has taken

wing, lcarus-like, in the popular imagination as the "Mul-

tiverse. In eac h of these separate domains stretch cosmic
webs with \'.‘13-.I|_\* extended hlaments ol dark and visible
matter, and adorned h}f cumuli ol g.‘n]u.'-;iw-. and !.__fl'-ll.‘.l,‘-i.\,,-'
clusters. And in between the cosmic hlaments lLie unfath-
omable dark zones, |‘rg_iu1|-a where gravitation has redis-
(ri mtml matter toward the limits: tln*n', ol what was once

a thick veil ol cosmic dust hardly .'nnyllling 18 left,

The impressions of the last few paragraphs may direct
our minds to building metaphorical bridges with other
‘cosmic’ architectures in the sky. Parawivia bistriata’'s coms-
plvx sometimes labyrinthine Hoating webs follow
yh;u';u'lrl'ihlir patterns reminiscent of these bundles ulﬁnl-
axies and compiact (aments, but are built of lili‘v blocks of
subtle sillk, What gravitation models dynamically in the
remote Cosmaos, between llw sSupports ll;lll_ll'ul or artil-

clal — ol the outer reaches ol each ‘social’ :|um.'tin, 18 mod-

L‘IL‘I' lJ‘\* {IH.‘ '«.'\‘ilHl iI.IIII llll' I'HII’IIIHIHHI “'l”'l‘..

Here too, amid the silken orbicular webs and castles,
s the cosmological horizon that limited our exploration
ol the distant umverse, muin[v due to the immense —bul
not inlinite — h[u-nl ol lighl. The hlliill'l"“u' CYes can unl_v
take in their immediate surroundings; they can only glean
|c.m:-w|m|5r ol wha ZOES on lur_wmml therr visual "horizon,’
in the vast CXPanses ol their constructions, lllrnngln vibra-
tions in their webs: subtle mechanical 1.'i|:|‘¢|liun'- III-‘H Iwrp
the group alert to 1its material world in the same Way as
the L'h*t'lrnnmglwtin' vibrations that reach us in the form

ol Ht;tt'thl LO ln'ing, us the inhnite rainbow ol the COSIMON,
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