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Later-type galaxies (LTGs) tend to be
lower in luminosity

more gas rich

bluer in color
than early-type galaxies (ETGs)



UVIT observation of ETGs
0@0000000000000000

UV emission in ETGs

Massive ETGs are perceived to be
dominated purely with old stellar
population due to ‘monolithic evo-
lution’ (e.g. Larson 1974; Chiosi &
Carraro 2002).

Old stellar populations are gener-
ally expected to be faint in the UV,
some ETGs (typically bright systems
in dense environments) show an up-
turn in flux.

The source could be main-sequence
turn-off or extreme horizontal
branch stars.
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The composite spectrum of the giant elliptical
galaxy NGC 4552 shows a classic example of the

UV upturn (Yi S. et al. 2008).
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Evidences of recent star formation
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NUV — r color-magnitude relations (CMRs) of our early-type galaxies. Galaxies are color-coded according to their redshifts
(Kaviraj et al. 2007)

A third of them show blue UV-optical color than strongest UV upturn galax-
ies (Kaviraj et al. 2007)

NUV — r 6 5.5 are very likely to have experienced such recent star forma-
tion.

Large spread in the rest-frame (NUV — r) of massive ETGs remains virtually
unchanged at intermediate redshift (z 0.5; Kaviraj et al. 2008).
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Questions

Whether the entire UV emission detected in “red' galaxies
originating from evolved stellar population?

What is the fraction of star-forming ETGs in the local
Universe?

Is there a need for a di ferent measure instead of integrated
colors to detect recent star formation in ETGs?
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Observations - AstroSat/ UVIT & DECals

AstroSat/ Ultraviolet Imaging Telescope

We use archival FUV imaging observations{> 10ks) from
UVIT conducted in the BaF2 (eWavelength= 1541 A) or CaF2
(e f.wavelength= 1481 A) broadband lters.

e3 /5 point-source detection limit of the UVIT FUV obser-
vation with the lowest exposure time (11 ks) in our sample is
26.0/25.5 magnitudes.

DECaLS

Optical image in r-bands

e median FWHM of the DECaLS PSF is 1%4s comparable to
UVIT.

e 5 limiting magnitude for a point source within a single
frameinr-bandis 23.5 magnitudes.
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UV-substructure in Early type galaxies

Scanned over 100 FoVs of UVIT FUV observation to prepare a sample

Essential criteria:S=Npixe1> 2, Ryo > 2pix, linear resolution < 1
kpc

Referred to Galaxy Zoo for morphological classi cation
Obtained a sample of 32 ETGs ful lling the criteria
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Estimated parameters
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whereRe is the radius enclosing half the light of the galaxl is the intensity atRe and by, is a function of the Sérsic indexn).
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CAS for di ferent type galaxies

Conselice et al. 2003
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Isophotal distribution of ETGs

Close to 55% of FUV isophotes were not smooth enough to t sérsic function 9/18
0
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Previously done analysis:

Mager et al. 2018 conducted a similar study by comparing the
CAS parameters of GALEX and HST observation of ETGs.

CFUV: 2.9, kuvz 0.4, S:UV: 0.1 (ETGS)
CFUV= 2.4, Ayy= 0.6, S:UV= 0.35 (LTGS)

DrawbacksDi ferent PSF resolution of GALEX (FWHM 6%
and HST (FWHM 0.2%
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Comparison of UVIT sample with GALEX

Le tto Right: GALEX FUV, UVIT FUV and Decals r-band

11/18




UVIT observation of ETGs
00000000000e000000

Optical vs. FUV parameters

We measure CAS parameters in the same region for UVIT FUV and Decals
r-band.

C =3.05 0.28, A =0.035 0.037,$=0.007 0.014
Cruy=2.82 0.42, Auy=0.247 0.104, $uy=0.241 0.085
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UV versus Optical morphology

Concentration

C; is comparable or, in
some cases, lower than
Cruv-

Galaxies marked with cross represent interacting galaxies. e
black dotted horizontal line corresponds to NUVr = 5.5 mag.
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UV versus Optical of ETGs

Asymmetry Clumpiness

Regardless of stellar mass, (NUV) or the presence of an interactiord and
Sparameters of ETGs are typically signi cantly larger in the UV than in the
optical.
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