Highlights of Astronomy, Volume 16
XXVIIIth IAU General Assembly, August 2012 © International Astronomical Union 2015
T. Montmerle, ed. doi:10.1017/51743921314004839

The effect of Helium-enhanced stellar
populations on the ultraviolet upturn
phenomenon of early-type galaxies

Chul Chung, Suk-Jin Yoon and Young-Wook Lee

Center for Galaxy Evolution Reasearch and Department of Astronomy,
Yonsei University, Seoul 120-749, Republic of Korea
email: chung@galaxy.yonsei.ac.kr

Abstract. We present new population synthesis models (Chung et al. 2011) for quiescent early-
type galaxies (ETGs) with UV-upturn phenomenon using relatively metal-poor and helium-
enhanced subpopulations in the model. We find that the presence of helium-enhanced subpop-
ulations in ETGs can naturally reproduce the strong UV-upturns observed in giant elliptical
galaxies (Figure 1. left panel), without invoking unrealistically old ages (Park & Lee 1997). Our
models with helium-enhanced subpopulations also predict that the well-known Burstein relation
can be explained by the fraction of helium-enhanced subpopulation, the mean age, and the mean
metallicity of the underlying stellar populations (Figure 1. right panel).

Keywords. galaxies: elliptical and lenticular, CD — galaxies: evolution — galaxies: stellar
content — ultraviolet: galaxies

——— — —
0 6 C w/o He-rich population 7]

L <[Fe/H]>=-0.10 W F w/ He—rich population —&—

Il [o/Fe] =0.30 5 E i 14 GYE) Gyr
<o v 1 sk B P
) L ‘U | r | ‘i(u)(»

»3 -1 . == L -4 1
! r 1< 4 L FID E%x%mu 1
= 1= I B ]
o0 L / 0.02
s} r 1 L o
~ r ] [ ‘ ? - 5001]
_» |- 11 Gyr, w/o He-rich pop. | 3 - 0004
11 Gyr, w/ He-rich pop. L )
I NGC 455 | - > Gyr
M TR T R T S L il IR S S NS T S S NS ST S S R
0 2000 4000 6000 4 5 6 7
L (A) (FUV - V),

Figure 1. (Left) Comparison of observed SEDs of NGC 4552 with our models. (Right)
FUV-V color vs. Mg b correlation for the sample of quiescent ETGs from Bureau et al. (2011).
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