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Barlike Structure in the Inner Galaxy

ZHAO Jun-liang

(Shanghai Astronomical Observatory, Chinese Academy of Sci ences, Shanghai 200030, Ching)

Abstract:  The presence of a large scale bar in the inner Galaxy has beereillestablished by
various tracers since 1990s, such as near infrared radiatio(NIR) light, red clump giants, AGB
stars and IRAS sources, and by di erent methods, such as kinematics of Galactic Center gas,
bulge surface brightness, NIR star counts and kinematics obtars. Therefore, our Milky Way
should be morphologically catalogued as a barred spiral gaky instead of a normal spiral one.
In earlier years the(; v) diagrams of the 21cm emission of neutral hydrogen and/or tle 2.6
mm emission of CO were used to detect the bar-like structuren the inner Galaxy. Based on the
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noncircular radial motions seen in the HI in the inner region of our Galaxy, de Vaucouleurs rst
suggested the Galaxy is likely to be a barred spiral. Becausef the presence of a triaxial bar,
the(l; v) diagram in the inner Galaxy di ers remarkably from what it w ould be if the gas was all
on circular orbits in an axisymmetric potential.

All-sky surveys in the infrared bands are powerful tools forexploring the structure at the
Galactic center since the dust absorption is greatly reduceé in the IR. In 1991, the rst direct
evidence for a triaxial stellar bar at the galactic center wes detected in the 2.4 m. Since the bar
is oriented obliquely to the Sun-Galactic center line, for sars at the closer end of the bar their
heliocentric distances should be smaller relatively to stes at the farther end, and hence their
surface brightness should be relatively brighter. In this espect, the low angular resolution maps
of the Galactic bulge at infrared bands obtained by COBE haveprovided very useful observational
data.

The bulge red clump stars can be used as quite good tracers tawestigate the barlike
structure in the inner Galaxy. From the distribution in the C M diagram of red clump stars and
stellar evolution theory it is expected that these stars arerelatively bright and have a narrow
luminosity distribution, so they can be adopted as a standad candle to estimate their distances.
Observations show that the visual magnitudes of such kind ofstars in the elds with positive
Galactic longitudes are signi cantly brighter than those with negative longitudes. This means
that there is a triaxial structure, or a bar in the center, whi ch is inclined to the Sun-center line.

Another approach for studies of the Galactic bar is star coums. The principle of the
approach is simple: if there is a bar in the inner Galaxy whichis tilted to the Sun-center line,
the star number density in the region of the longitude | should be systematically increased or
decreased with|l changing. Based on star number density distribution from the TMGS, the
presence of the barlike structure in the inner Galaxy is conrmed, the length and the position
angle of the bar are estimated.

Since 1990s, the microlensing e ect has been used to explothe barlike structure in the
inner Galaxy. Information about the mass distribution in th e inner Galaxy such as a bar can
be drawn from the microlensing probability (optical depth) towards the Galactic center. It has
been found that the optical depth deduced from observed miaslensing events is obviously larger
than that of expected, which can be well interpreted by a barlke structure. The position angle
and the axis ratio of the bar can be estimated by detailed anaflses of the di erences between the
observed and expected optical depths.

Finally, some main results of the structure parameters of the triaxial bar determined from
various methods by authors are listed, and the possible doub-barred structure in the inner
Galaxy is brie y described.

Key words: Milky Way Galaxy; spiral; barred spiral; barlike structure ; bulge



