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UV-upturn in old galactic spheroid 
spectra

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-manque 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

Several regular elliptical galaxies – 
e.g. NGC 3379, M49, M60 – 
having de Vaucouleurs’ 
brightness profiles in the optical 
light,  have shown exponential 
profiles in FUV. Exponential 
brightness profiles are typical for 
disks. Moreover, there are FUV-B 
colour breaks at the end of the 
exponential profile segments. 
Embedded structures? They are 
FUV-bright so may be young?

TWO-DIMENSIONAL WELL- 
EXPOSED IMAGING IS 
STRICTLY NEEDED!

Ohl et al. 1998



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?

• 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?

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 E0-galaxies from the 
sample of Wiklind et al. (1995) for our two- 

dimensional spectroscopy

• NGC 759 (E0, the member 
of A262 cluster): MB = -20.8, 
(B-V)e = 1.05, (U-B)e = 0.53,    
Vlasyuk & Sil’chenko (2000)

• NGC 83 (E0, the rich group 
of NGC 80):     MB =-21.6, 
(B-V)e =1.12, (U-B)e = 0.60,

The paper in preparation



The global surface brightness profiles are 
quite normal de Vaucouleurs’ ones

BUT
• NGC 759: the tiny 

brightness 
excess=exponential stellar 
disk is seen within the 
radius of 15 arcsec

• NGC 83: the brightness 
deficit=a dust disk is seen 
within the radius of  5 
arcsec

Vlasyuk & Sil’chenko 2000

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

• 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”.

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



Kinematical results

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

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



Dust rings coupled with the ionized gas

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



Star formation rings?

• The intensity ratio of emission lines Hα

 

/[NII]6583 rises from 
the nucleus to the borders of the rings – the transition from 
the LINER nuclei to the star-forming rings?



Summary

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

• In 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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