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Sudy backs up illogical notion

‘Big Barg (Ch. 13y

STAT 231 —WH. Chery

Oldeststas £en to prechteBig Barg

BY STEPHEN STRAUSS
Science Reporter

TORONTO - The popostion théa the sars
in the wiverse ae dder than the universe
itself may be a bgcal imposdbility, but it's
onethat just want go away.

The issie first arose n 1994 when Cana-
dian and US astronomes reportedthat the
age of he wiverse apeaed to be be-
tween ght billion and 2 hillion yeas, while
othermeasuressad the oldest strs docked
in at alout16 hllion.

An article gppeaing bday in the US ma-
gazine Sdence adds more pgice to a éhate
that ore <cierce publications headline char-
aderzed as'a wiverse h confict! Theo-
refcal astophysidsts at the Lhiversity of
Torontq Yale University and Case Wésten
University in Cleveland hae un a eries ¢
computer $mulations over an éght-week
peiod fadoring in esimaes d the gesof
morethan bur million stas.

In the ©mputes oonsdered opinion,
there is a H-pa-cant chane tha the hirth-
days d the sars ad the miverse @ not
jbe. Accordng to the rew report, thee is
oy a mein-20 dancethat the ddest
stas ae éaut 12 hillion yeas dd, and a
50-pe-cent chane tha they are daut 4.5
billion yeas dd.

On the oherhand the nostlikely age of
the wiverse messued as he sipposel
time dnce the Bg Barp, is row sa to ke
in the rarge of & hillion to 10 killion.

"It is embarassing that the sar dusers
are dder than the niversé Cas Westen
adrophysidst Lawrene Krause co-auttor
of the stidy, said of the hcorgruity.

The rew paper s an dtempt to fador in
all the wncetainties ha havegore into pe-
vious sta-age simaes. The ®nfuson
anses becaue tee ae wo meauring
systans a work.

Ore gsem onmputes the ge of sars by
conpating ther brightness.cdour and oher
paamders with age \alues predcted ty
theaies & how fast they are lurnng them-
sdves ait. Prof. Krauselikensthis to deter
mining the dstancea ar has raveled by
knowing its fud efficiercy and hav mary

pit stops it has nack.

Althoudh the Ife oyde o stars had keen
determined before, ndividud measueswer
rife with variousuncertanties For inseince
thele ae dsageanents anorg astonomes
about rates at which hdium sirks tavard
the eente d a gar while hydrogen iises
the surfae. These a#d the dficierciesof
the g@omic fuson proesseghat keada gar
to burnup overbillions of yeas.

In the computer’s consd-
ered opinion, thereisa
95-per-cent chance that

the birthdays of the stars
and the univer se do not
jibe. .....thereisonly a

one-in-20 chance that the

oldest starsare about 12
billion yearsold, and a
50-per-cent chance that

they are about 14.5
billion year s old.

The new paper isan

attempt to factor in all

the uncertainties that
have gone into previous
star-age estimates. The
confusion arises because
there are two measuring

systems at work.

The gedest wncetanty — omewhere
beween 6 and D per ceit — lesin the a-
curacy with which the dstanceo sars @n
be cetemined To work, modelsmustjudge
with etreme cae the dstancedifferene
between relatively smdl objects that apear
bright becaue tey are dose, ad \ery
bright objectsthat apear dm becaue they
are far avay.

To arive at he stdy’'s age-of-the-universe

predction, Brian Chaboyer a postloctara

fellow at the U d T's Canadiin hsitute br

Theaetcal Astrophysics, dd 1,000 omputer
runs @ groups of gars fourd in nebubr

clustes — cen® dumps of a nillion or

stas.

Various paameers were cargedin the
runs so he défeds d mary different uner
tainties ould be fdored n, 0 producea
rangeof posdle sta ages.

Prof. Krausesad tha using the car-race
analogythis would be Ike trying to arive at
ranges of fud efficierciesand fit-gop times
that arerge ait the dffeenes letwean
Hordas and Calillacs.

Dr. Chaboyer sad this mears tha model-
lers will have D take a nuch degpe lodk &
the aher way astonomes nmessue how
old the wniverse &. This dtempts to arive
at age ip fadtoring in the eparsin rate of
the wniverse — he ®-called Hibble congant
— dnce the Bg Barp.

In essece if you @n €ll hov far avay
stas ae and the ate at which hey are
moving avay from one aather you @n
determine how long they havebeen aound

Prof. Krauselikenel this to knowing how
mary laps ars lavegore and ther average
speed.

Unfortunagly, the iateat which gavity is
slowving te iateof exparsion o the wiverse
is a matter of consderable dsageement.
Measues taken ty the Hibble pae tele-
scoe and the Canda+franceHawai tele-
scope in1994 siggestd dargesin expan-
sion peeds tha producethe wniversetoo-
yourg-for-itsstas cenario.

To reolve the BsSwe, ®me @tonomes
are mnemphting areturnto an old idea fo
Einskirs. This aguesthat thee is a oun
tenailing force — a osmdogical congant —
that keeps gavity from redudng the peed
at which calaxes are noving avay from
onearother

Others ravefloatedan eren moreradcal
nation. All the dificuties can b reslved
if, for reesms robody understansl the ui-
versés rateof exparsion is actudly speedng
up.
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