Deceam b |<wc“»r_l

T (k.j,l"]n«c\" AL oS , Spe uLvur‘

BRI~
DECCAN HERALD 3

MUCH BIGGER?

According to new findings; the
Milky Way Galaxy is at least 50 per
centlarger than is commonly
estimated.
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mystical stars

CELESTIAL MARVEL In a bid to discover hydrogen-
deficient stars, a scientist and his student stumbled
‘upon a new discovery, writes Nltyanand Rao

giant, are rich in hydrogen. But
astronomers who spend their days
wondering what stars are, know that there
exist many stars that barely have any hy-
drogen in them. Now, it turns out the sky
has a small middle class too.
“We don’t expect hydrogen-deﬁment
stars, but we see them in nature,” saysDr

Twinkling stars, whether little or

similar temperature and gravity, their
spectrum should be exactly the same, if
they have the same metallicity,” says
Gmmdm.lfthey‘remt,ltmmsﬂwyhave
different amounts of the elements.
The molecule whose lines Hema and
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iblished in the Ascrophysical Journal
Letters, “This kind of star was not discov-
ered earlier,” says Hema.

* A typical star derives its energy from

the fusion of hydrogen nuclei to form
helium, the next high
periodic table. When the hydrogen in its
core runs out, it begins to fuse helium to
form higher elements, It also swellsin size

to become what’s called a red giant. But MgH

its atmosphere, the outer layer, will still

er element in the too,

a triplet called
Mgb2 1f these lines are intense, and the
lincswhlchformaband.arenot.u
must mean that the star is relatively
hydrogen-deficient.
They found that the stars they surveyed
fell into three groups. One group had
intense Mg lines and some MHG bands

in each group, the
qursl}av'_n}gsimila;gﬂecﬂvetempﬁa;

have hydrogen, the most ab
element in the universe. There are some
stars, however, that may not have much
lmtrogen in their atmosphercs. Finding

how such a star forms and how it
evnlvesmu]dreqmrehwmn,g"ssurfuce
inosity. While the
effective tempemnu'e of a star can be
found from its spectrum, luminosity can
be found only if you know the distance to
I,

To find s;lch spemnu;eder:s'; w‘i,m almg:t no
hydrogen, Hema e Vainu Bappu
Observatory in Kavalur, Tamil Nadu, to
survey the globular cluster Omega
Centauri. Although it’s the largest and

such in our galaxy,
it's far enough that light takes about
16,000 years to make a trip. “These are
very faint stars,” says Hema. If th

with each other, in order to eliminate the
influence of these factors.

Four stars stood out. Two of them, from '
theﬁrslgroup hadMgHbandsthatwm

unu Ul I-ll\- avi
havmgt.hesarne characteristics, The other
two, from the third group, had no MgH at
all, which was unexpected for some stars.
Overall, it seemed that all four were hy-
drogen deficient.

To confirm this, the researchers deter-
mined what the spectra of these stars
should have been, based on their known
characteristics and data from previous.
studies. To ensure that the theoretical
model they used was valid, they compared
the gencrated spectrum of a well-known

gwm: wuh its observed spectrum.
the Mg abund: inthe

a globular cluster formed from the snme

material, one would expect them to have

similar composition: the same proportions

of hydrogen, helium, and metals. The

presence, and relative amount, of any
T e (T :

model used, the theoretical spectrum
could be made to agree with the observed
one for each of the stars surveyed. The Mg
abundance at which this happens for 2
star should be a good estimate of its actual
Mg For most stars surveyed,
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T6 find such specimens with almostno
hydrogen, Hema used the Vainu Bappu
Observatory in Kavalur, Tamil Nadu, to
survey the globular cluster Omega
Centauri, Although it's the largest and
brightest such aggresation in our galaxy,
it’s far enough that light takes about
16,000 years to make a trip, “These are
very faint stars,” says Hema. If the stars in
a globular cluster formed from the same
material, one would expect them to have
similar composition: the same proportions
of hydrogen, helium, and metals. The
presence, and relative amount, of any

drogen deficient. /

“Fo confirm this, the researchers deter-
mined what the spectra of these stars
should have been, based on their known
characteristics and data from previous.
studies. To ensure that the theoretical
modelthey used was valid, they compared
the generated spectrum of a well-known
red giant with its observed spectrum.

By adjusting the Mg abundance in the
mode] used, the theoretical spectrum
could be made to agree with the observed
oneforeachof the stars surveyed. The Mg
abundance at which this happens for a
-.st,a,nmqulglbz»nmpd estimate of its actual

elementor

can bedetermined from the characteristic
dark linesitleaves in the spectrum.
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'So, to see if a star has abundant

"”d"’ﬁi’?z the obvious thing to do would
be 1o at its hydrogen |

hydrogen lines are strong and saturated.
So, you cannot.distinguish between
normal-hydrogen stars and slightly-less-
hydrogen stars,”says Gajendra.

But there's another way. Gajendra
suspected that some stars appear more
‘metal-rich than they really are beeause of
their hydrogen deficiency, which leads to
theiratmospheres being more fransparent
1o light atvisible wavelengths, So, to detect
hydrogen-poor stars, you have to search
formetakrichones. :

But the stars in Omega Centauri don't
havethe same metallicity—the proportion
of metals they contain, which is unusual

stars in Omega
model predicted that th

Mg abundance. For most stars surveyed,
this theoretical Mz abundancewas within
the typical range of values expected for
 Centauri, However, the
two stars from
the third group had much lower amounts

of is should mean avery weak!
e b Accondmgy oboervao

MgH
! , observations showed
they hardly had any MgH. But it should
also have resulted in weak Mg lines. Here,
the observations disagreed ~they showed
strong Mg lines; “So we actually went to
look for stars which.are hydrogen-defi-
cient, withalmostno hydrogen, butended
up discovering stars which are relative
hydrogen-poor than what's normal. This
is the first jon of such kind of stars,”

adds Gajendra.

The discovery of these relatively hydro-
gen-deficient stars may have broader im-
plications too. All stars in a globular elus-
ter are thought to have the same age,

for a globular cluster, “The range in the
metallicity is the main reason why we
selected this cluster,” says Flema, Among
the metals, the lines of neutral and ionised
irom, along with the broudenh? of the
hydrogen lines can be used to find how
strong the gravitational pull at the outer
Iyers of a star s, “If you pick two stars of
the Omega Centauri cluster, which are of

having for ne. “But
discovery means that maybe there was a
burst of star formation and after some
time, another set of stars formed from
the material again, which was enriched
the earlier star formation. We thought
t g;eisomsinxlepophladoninﬂxeglqb-
ular cluster: But this study suggests
it may have multiple populations,”
concludes Gajendra. {



