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UV-upturn in old galactic spheroid
spectra
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Fig. 1.— A composite UV-optical energy distribution for the center of the Sh galaxy M31.

[UE data taken with a 10" x 207 aperture is plotted below 3200 A, while a ground-based
spectrum covering the same region is plotted above. Resolution is 20 A below 2600 A and
12 A above. Irregularities in the UV spectrum below 2200 A are mainly noise. Some of
the stronger absorption line features are identified (“BL” corresponds to a strong blend of
Fe and other metallic lines near 2538 A}, The “UV-upturn” is the rise in the spectrum at
wavelengths shorter than 2000 A. By simple extrapolation of the far-UV continuum slope,
one finds that the upturn component contributes only about (L3% of the W light of the
galaxy., Spectrum courtesy of D Calzetti,

O’Connell 1999



UV-excess In elliptical galaxies

« Common view is that the origin of UV-excess in
spectra of elliptical galaxies is due to old low-
mass stars in late evolutionary stages:
horizontal-branch extension, AGB-mangue stars,
etc.

 BUT the first FUV-imaging of a small sample of
nearby elliptical galaxies with UIT has shown a
strict difference of the FUV surface brightness
distributions with respect to the optical-band
ones. If the same old stars, why the different
spatial distribution?



UV-excess In elliptical galaxies
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UV-excess=SF In elliptical galaxies?

Old stars (giants) lose their masses

Minor merging/satellite accretion is frequent in
dense environments

Gas without large momentum concentrates In
the center of spheroid

SO there may be gas reservoir and star
formation in the centers of elliptical
galaxies



UV-excess=SF In elliptical galaxies?
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« GALEX colour data for ~2100 early-type galaxies from
the SDSS: 30% of them may experience star formation
within the last Gyr

Kaviraj et al. 2007



Fuel for star formation in elliptical
galaxies?

Table 2, Obszerved molecular properties
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Wiklind et al. (1995): among IRAS-bright ellipticals more than 50%
contain molecular gas

Sage et al. (2007): in a volume-limited sample of non-cluster ellipticals
there are 33% with the molecular gas




We have taken two regular EO-galaxies from the
sample of Wiklind et al. (1995) for our two-
dimensional spectroscopy

e NGC 759 (EO, the member
of A262 cluster): Mz = -20.8,
(B-V), = 1.05, (U-B), = 0.53,
» Vlasyuk & Sil'chenko (2000)

« NGC 83 (EO, the rich group
of NGC 80): Mg=-21.6,
(B-V), =1.12, (U-B), = 0.60,

The paper in preparation




The global surface brightness profiles are
quite normal de Vaucouleurs’ ones
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Fra. 1.—Surface brightness profiles of MG 83, where 8-hand data ave shown
weith filled squares and Fhand data are showm with open trimngles, The baeak in
shope at g™ ~ 1.5 arcsec"™ is due 10 the dust disk,

Young 2005



Observations with the Multi-Pupil
Spectrograph of the 6-m telescope

« MPFS (“Multi-Pupil Field Spectrograph”, later
“Multi-Pupil Fiber Spectrograph”) is an integral-
field spectrograph at the 6-m telescope of the
Special Astrophysical Observatory of the
Russian Academy of Sciences.

« NGC 759 was observed in 1998: two spectral
ranges, green and red, spectral resolution of 5
A, the frame of 8x9 square elements with 1.3-
1.4” per lens.

« NGC 83 was observed in 2003-2004: two
spectral ranges, green and red, spectral
resolution of 3 A, the frame of 16x16 square
elements with 1" per lens.



Kinematical results

6000 300 5400
| T am

5
4 l
o i 1
i
]
&0
2 \ -
-2
-4
g
60, . . ., 50 0, W,
6 -4 =2 0 2 4 6
AX {arcsec)

e NGC 83: stars rotates
fastly, +/-200 km/s in 5
arcsec (2 kpc) from the
center; the ionized gas
rotates with the same
speed within R=5",

e Both rotations are coupled
(the directions of the
kKinematical major axes
coincide).
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Kinematical results

e NGC 759: stars rotates
slightly, ionized gas rotates
VERY fastly, +/-200 km/s In
3 arcsec (1 kpc) from the
center.

e Both rotations are coupled
(the directions of the
kinematical major axes
coincide).




Dust rings coupled with the 1onized gas

 The V-l colour maps for NGC 83 (left) and NGC
759 (right): inclined dust rings with the same
radil, 2 kpc and 1 kpc respectively



COUNTSE

Star formation rings?
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* The intensity ratio of emission lines H_/[N11]6583 rises from
the nucleus to the borders of the rings — the transition from
the LINER nuclel to the star-forming rings?



Summary

e Intwo REGULAR ROUND RED LUMINOUS
elliptical galaxies which are however known to
possess molecular gas we have found central
stellar disks being formed just now.

 |n fact, secondary star formation bursts in the
centers of luminous elliptical galaxies hidden
within stellar spheroids may be a common
phenomenon which may be responsible for the
UV radiation excess in massive elliptical
galaxies.
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