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1 The Galactic Bulge

The Galactic Bulge Is a predominantly old com-  the measured mass is that of the final stellar rem-
ponent of the Milky Way, with estimated age of ant the later white dwarf.

. For each initial mass, the relation between stellal
8—12 Gyr. It may represent an old spheroid, or be

o * birth rate and stellar death rate are determinec

g_plfeudo bulge formed from heating of the inner i i from the FRANEC isochrones (Maraston 1998).
ISK.

Currently, 785 planetary nebulae (PNe) are
known in the Galactic Bulge. They trace the end
of stellar evolution, just before the star enters the
white dwarf cooling track. The nebulae (Fig. 1)

show expanding stellar ejecta, formed through
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3 Star formation history

visibility life time [kyr]

We derive a constant star formation rate, lasting

extreme mass loss, and ionized by the heating e ~ 2Gyr, followed by a shorter-lived peak. The
central star. Planetary nebulae are the brlghteSt 0.56 0.58 0.6 0.62 0.64 0.66 star formation I’_ateS_ are
and most easily observed phase of low-mass stel- s e 4M yr~* during first 2 Gyr
lar evolution (Fig. 2). 1 duri
(Fig. 2) ' Figure 3: Observable life time of PNe as * 8Moyr _dlurlng the 0.5 Gyr peak
function of stellar mass. Solid line is for all e < 1Mgyyr - afterwards.
PNe; dashed line is for compact PNe as ob- \ \
served with the HST L= B
PN observable life times as function of mass are I i
shown in Fig. 3. The observed mass distribution = | -
is divided by this function. L 1
Stars less massive than 0.56Mannot be de- - = i ]
tected through PNe studies (Fig. 3) eV | |
1010 5% 109 0
. _ . After correcting for visibility bias, we find a age [yr]
Elglure Il I_tIST Hb(blrrllageMo; 205 eDc_)f thet constant distribution from the lowest mass up
. u4ge plahetaty hebulac, Me-<2. Dlametet to 0.6 M., plus a well-defined peak at 0.61ly Figure 5: Star formation history (arbitrary
IS & arcsec. and a few higher-mass stars. The higher mass units) derived from the Bulge PNe
stars could present foreground confusion (ex- . . .
2 Stalar masses oected 10% of the sample). The Bulge and thick disk have approximately the

same age. The thick disk may have formed dur-

After division and scaling to the total number of  jng a minor merger (Wyse 2009). Under this as-

_Durln? the planfetarylrlLe/buLae evolutlon% ghg hl\?lat- PNe in the Bulge, the distribution of Fig. 4 mea- suymption, we would conclude
ing rate varies from 1K/yr for a mass of 0.56, sures the stellar death rate

to > 100K/yr at 0.65M.. e Minor merger took place 7— 8 Gyr ago;

Correcting for spatial incompleteness, we predict e Star formation peak traces gas falling into the

By measuring the expansion age of the nebula :
a total Bulge population of 2000 PNe, aadstel- Bulae during the merager:
and the temperature of the star, we can measure lar death rate of 0.3yt 9 9 ger,

the heating rate. This gives the mass to 0.02 M - | | | e Older star formation traces pre-existing stars
accuracy.

s - scattered into the Bulge.
2.1 Observations

We have observed 37 compact Bulge PNe using
the HST (imaging) and the VLT (echelle spec-

4 Conclusion

debiassed No. of PNe
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troscopy). | | i R— 1 PNe indicate the Bulge population formed dur-
o Stellar temperaturas derived from photo- e e ing an extended phase of star formation of a few
lonization models. | © core mass [M,] | Gyr, followed by a short-lived burst of star for-
e Expansion velocity field is derived through mation. The exact ages are subject to revision
echelle line profiles. Figure 4. Central star masses for the Bulge = Whether these stars formed in-situ in the Bulge
e Kinematic ageis derived from velocity field PNe IS not proven by these observations.

and nebulae diameter.
o Heating ratds determined from kinematicage 2-2 Initial stellar masses

and stellar temperature. The initial-final mass relation is not well cali-  Blocker, T. 1995, A&A, 299, 755
e Stellar masss derived from the heating rate  brated for old populations. To find initial masses Fulbright, J. P., McWilliam, A., & Rich, R. M.
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Figure 2: HR diagram with PN tracks for
different final masses



