


PESQUISA FAPESP 200 �]  47PESQUISA FAPESP �]  47

IL
L

U
S

T
R

A
T

IO
N

 N
A

S
A

 / 
JP

L-
C

A
LT

E
C

H
 I

M
A

G
E

 IG
N

A
C

IO
 T

O
LE

D
O

 / 
V

V
V

 S
U

R
V

E
Y

 / 
E

SO

ta telescope was only able to detect so 
many because it can capture the infra-
red radiation emitted by the stars that 
manages to penetrate the fog of gas and 
dust. “Only infrared surveys can see the 
bulge, and therefore, they are fundamen-
tal to understanding how the Milky Way 
formed,” says Kátia Cunha, an astrono-
mer at the National Observatory and an 
expert on the subject.

A STAR CENSUS

The researchers confirmed that most 
of the bulge stars are red giants, elder-
ly stars in the last stages of their lives, 
which is consistent with the widely ac-
cepted idea that the bulge was the �rst 
region of the galaxy to form. The red 
clump giants, a type of star with well-
known color and brightness, stand out 
among these red giants. “That means 

they can be used as distance indicators,” 
says Saito. “If they are not very bright, 
this indicates that they are far, and if they 
are bright, it is because they are close.”

Using the red clump giants, Saito and 
his colleagues mapped the bulge and 
con�rmed the �ndings of previous sur -
veys: the center of the galaxy contains 
two regions in which there is a higher 
concentration of stars. Each of these re-
gions is shaped like a bar, and they cross 
in the form of an X. However, the re-
searchers found something new: the ex-
tremities of the X are much longer than 
previously thought. 

The astronomers also identi�ed a se-
ries of red dwarf stars that were beyond 
the detection limits of previous surveys 
because of their faint brightness. “They 
are small, one tenth the size of the Sun 
and are believed to be the most common 
stars in the galaxy,” says Saito. According 
to the researcher, the red dwarfs are cur-
rently of interest because it is easy to de-
tect small, rocky planets similar to Earth 
around them. Through 2014, the Vista 
telescope itself will look for changes in 
the brightness of these stars caused by 
planets crossing in front of them.

“Today, there are at least two sce-
narios that explain the formation of the 

bulge, which, in turn, may provide an 
explanation for the formation of other 
parts of the galaxy,” says Brazilian as-
tronomer Cristina Chiappini of the Leib-
niz Astrophysics Institute in Potsdam, 
Germany. One view is that the bulge may 
have formed by clumping together small-
er galaxies in the first billion years of 
the universe. The alternative explana-
tion is that the formation of the bulge 
was slower because of instabilities in 
the rotation of the galactic disc, where 
there are more gas, dust and young stars. 
“The important thing is that the di�er -
ent scenarios suggest the emergence of 
stars with di�erent chemical and physi-
cal properties,” says Chiappini.

She and Cunha emphasize that the 
catalog produced by Saito and his col-
leagues paves the way for large-scale 
spectroscopic surveys of the chemical 
composition of a large number of stars 
simultaneously, thus providing data to 
test theories about how the Milky Way 
may have formed. �Q
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High-de�nition image: (top) the image 

produced by the V ista telescope reveals 

84 million stars in the bulge of the M ilky 

Way, shown in the illustration (above)

VIEW FROM ABOVE VIEW FROM THE SIDE

Bulge

Sun

046-047_ViaLactea_ingles_2.indd   47 4/20/13   10:29 AM


