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St udy backs up illogical notion
________________________________________________

Ol d e s tst ars seem to pre dat eBi g Ba ng

BY STEPHEN STRAUSS
Science Reporter

TORONTO – The pro posit ion that the stars
in the unive rse are olde r than the unive rse
it self may be a logical impos sib i lity, but it’s
on ethat just won’t go away.

The issue first arose in 1994, when Cana -
dian and U.S. ast ronome rs repor tedthat the
age of the unive rse appeare d to be be-
tween eig ht bil l io n and 12 bil l io n ye ars, while
ot he rmeasure ssaid the oldest stars clock ed
in at abou t16 bil l io n.

An article appearing today in the U.S. ma-
gazi ne Science adds more spi ce to a debat e
that one scie nce publication’s hea dli ne char-
acter ized as "a unive rse in conflict." Theo-
retical ast rophysi cis t s at the Unive rsity of
To ron t o, Yale Unive rsity and Case West e rn
Un ive rsity in Cleve land have run a ser ies of
co mputer simulation s ov er an eig ht-week
period facto ring in estim ates of the age sof
mo rethan four mil l io n st ars.

In the computer’s con sid ere d opin ion,
there is a 95-per-cent chance that the bir th-
days of the stars and the unive rse do not
ji be. According to the new repor t, the re is
only a one -in -20 chanc e that the oldest
st ars are about 12 bil l io n ye ars old, and a
50 -per-cent chance that they are about 14. 5
bil lio n ye ars old .

On the othe rhand, the mos t li kely age of
the unive rse, measure d as the sup pos ed
time sin ce the Big Bang, is now seen to be
in the range of six bil l io n to 10 bil l io n.

"I t is embar rassi ng that the star clu s ters
are olde r than the unive rse," Case West e rn
astrophysi cis t Lawren ce Kraus e, co-au t hor
of the study, said of the incongr uity.

The new paper is an att empt to facto r in
all the unc e rtain ties that hav ego ne into pre -
viou s st ar-age estim ates. The confusio n
aris es becau se the re are two measuring
syst ems at wor k.

One sys tem computes the age of stars by
co mparing their brightnes s,colour and othe r
parameters wit h age value s predicted by
theories of how fast they are bur ning them-
selves out . Prof. Kraus eli ken sthis to det e r-
mining the dist anc ea car has trave lle d by
knowing its fuel efficie ncy and how many

pi t sto ps it has made.
Althou gh the life cycle of stars had been

deter min ed before, individu al measure swe re
rife wit h variou sun cer tain ties. For ins tanc e,
there are dis agre ements among ast ronome rs
abou t rates at which heli u m si nks toward
the cen tre of a star while hyd rogen ris es to
the sur face. Thes e af fect the efficie ncie sof
the atomic fusio n proces s esthat lea da star
to bur nup ove rbil lio ns of years.

The gre atest unc e rtain ty – somewhere
between 6 and 10 per cent – lie s in the ac-
curacy with which the dist anc eto stars can
be det e rmine d. To wor k, model smu s tju dge
with ext rem e care the dist anc edifferen ce
between relative ly sm all obj ect s that appear
brig ht becau se they are clo se, and ver y
brig ht obj ect s that appear dim becau se they
are far away.

To arriv e at the study’s age -of-the -un ive rse

prediction, Brian Chaboye r, a pos tdoct oral
fe llow at the U of T’s Cana dian Ins titute for
Theoretical Ast rophysi cs, did 1,000 computer
runs on groups of stars fou nd in neb ular
clust e rs – den se clu m ps of a mil l io n or so
st ars.

Variou s parameters were change d in the
runs so the effects of many dif feren t un cer-
tain ties cou ld be facto red in, to produ c ea
rang eof pos sib le st ar age s.

Prof. Kraus esaid that usi ng the car-race
analogy, this wou ld be like trying to arriv e at
rang es of fuel efficie ncie sand pit-sto p times
that ave r age out the dif feren ces bet ween
Ho ndas and Cadillacs.

Dr. Chaboye r said this means that model-
le rs wil l have to take a much deeper look at
the other way ast ronome rs measure how
ol d the unive rse is. This att empts to arriv e
at age by facto ring in the expansi on rat eof
the unive rse – the so-called Hubble con stant
– sin ce the Big Bang.

In essenc e, if you can tel l how far away
st ars are and the rat e at which they are
moving away from one another, you can
deter min e how long they hav ebeen aroun d.

Prof. Kraus eli ken ed this to knowing how
ma ny laps cars hav ego ne and their ave r age
speed .

Un for tun ately, the rat eat which gravity is
sl owing the rat eof expansi on of the unive rse
is a matt e r of con sid erable dis agre ement .
Me asure s taken by the Hubble space tele-
scope and the Canada -Franc e-Haw aii tele-
scope in 1994 sug ge s ted change sin expan -
si on speeds that produ c ethe unive rse -too-
young-fo r-its -st ars scenario.

To resol ve the issue, some ast ronome rs
are con tem p lating a retur n to an old idea of
Eins tei n’s . This argue sthat the re is a cou n-
ter vaili ng force – a cosmolo gical con stant –
that keeps gravity from reducing the speed
at which galaxie s are mov ing away from
on eanot he r.

Othe rs hav efloat e dan eve n mo reradical
notion. All the difficulties can be resol ved
if, for reasons nobody unde rst ands, the uni-
ve rse’s rat eof expansi on is actually speeding
up.

In the computer’s consid-
er ed opi nion, ther e is a
95-per-cent chance that

the birthday s of the stars
an d the unive rse do not
jibe. ..... ther e is only a

one -in-20 chance that the
olde st stars are about 12
billion years old , an d a
50-per-cent chance that

they are about 14.5
billion years old .

The new paper is an
att e mpt to fac tor in all
the unc ertainties that

have gone into previous
star-age est imate s. The
co n fusion arise s because
ther e ar e two measuring

systems at wor k.
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