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Background
● FUV-CMDs have proved to be a powerful tool to probe the nature of exotic 

objects such as Blue Straggler Stars (BSSs), CVs, etc (Knigge et al. 2008, Dieball 
et al. 2009, 2010, 2017).

FUV-optical CMDs are extremely useful:
● understanding the HB discontinuities, 

characterizing the He-enhanced sub-

populations in GCs (Dalessandro et al. 2012)

● Identifying the otherwise optically faint 
Extreme HB (EHB) and Blue Hook (BHk) 
candidates.

● for deriving a complete census of luminous 
and hot post-HB (pHB) stars that evolve 
away from HB (Schiavon et al. 2012).



Motivation

HST

UVIT

HST: NUV wavelengths and small 
FOV (3.4’), HST UV legacy survey of 
GCs (Piotto et al. 2015, Nardiello et al. 2018)

GALEX: large FOV but poor 
resolution (4-5”) (Schiavon et al. 2012).

UVIT: FUV (1300-1800 Å) and NUV 
(2000-3000 Å)  wavelengths and large 
FOV (28’), resolution ~1.6” (Tandon et 
al. 2017)

Gaia : identification of PM members 
from Gaia EDR3 catalog for the outer 
regions (Gaia collaboration et al. 2018).

FUV legacy survey of Globular Clusters:
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Motivation

HST

UVIT

FUV legacy survey of Globular Clusters:
Identify the FUV members covering full cluster region



  

GlobULeS
Globular clusters UVIT Legacy Survey



  

Observation details

GlobULeS

26 GCs proposed for observations in 
FUV filters with UVIT
 
FUV analysis of 11 GCs (Sahu et al. 
2021 to be submitted)

Globular clusters UVIT Legacy Survey



  

Observation details

GlobULeS

  AIM
● To present the FUV catalog 

of HB, BSSs, and WDs of 
the GCs covering the full 
cluster region, identify their 
evolutionary sequences and 
detect UV bright peculiar 
stars.

● Study the HB morphology 
and derive parameters of 
EHB, BHk and Post-HB 
candidates.

● SED parameters of WDs 
and BSS candidates 
showing UV excess 

Globular clusters UVIT Legacy Survey



  

Cores not resolved:
NGC 362
NGC 1904
NGC 6341 
NGC 7099

FUV observations with AstroSat/UVIT

Photometry details

Artificial Star test



  

FUV-optical CMDs- Methods

We combined the UVIT data with HUGS data for inner regions and with 
Gaia EDR3 for regions outside the HST’s field.



  

FUV-optical CMDs

Stellar evolutionary models:

● HB- PGPUC and BaSTI ZAHB and TAHB 
models

● BSS- extension of zero age main 
sequence from BaSTI models

● WDs- Bergeron WD cooling models 
generated in UVIT filters

Model Parameters



  

GlobULeS catalog

UVIT- Gaia 
1,443

UVIT- HST
1,747

Total Sources 
3,190

  2,816 HBs
➔ 190 EHBs 
➔ 257 RRLs

        221 BSSs
➔ 34 SX Phoenicis 
➔ 4 eclipsing binaries

107 WDs

46 pHBs

AstroSat/UVIT analysis of 11 GCs

NGC 6205

NGC 362
NGC 5272

NGC 6205



  

Stacked FUV-optical CMDs



  

Stacked FUV-optical CMDs



  

HB morphology

Pseudo color-color plot to identify the discontinuities in HB distribution



  

Results

FUV is most sensitive to He abundance variations



  

Results

HB color extension in FUV is strongly correlated wiith the 
maximum helium variation within each GC

FUV is most sensitive to He abundance variations



  

Results

Deriving the WD parameters of clusters using SEDs



  

BSS correlations with cluster parameters
● Specific frequency of BSSs is 

strongly correlated with the 
binary fraction of GCs.

● The bright BSSs are 
strongly correlated with the 
density and stellar encounter 
rates, and anti-correlated with 
the binary fraction.

How bright the 
BSSs are?



  

Summary
● We present the first results of eight Globular Clusters from the 

AstroSat/UVIT Legacy Survey program GlobULeS based on the 
observations carried out in two FUV filters (F148W and F169M).

● The FUV (F148W) detected stellar populations of 11 GCs comprises 
2,816 HB stars (190 EHBs), 43 pHB, 221 BSS, and 107 WD candidates.

● The blue HB color extension and the number of FUV EHB candidates 
are strongly correlated with the maximum internal Helium (He) variation 
within each GC, suggesting that He abundance is an important second 
parameter in shaping the HB morphology of GCs (Ranjan et al. 2021, in 
prep, M3-M13, Deepthi et al. 2021 Omega cen, in prep.). 

● The specific frequency of FUV detected BSSs is strongly correlated with 
the binary fraction of GCs, whereas FUV mag extension of BSSs with 
cluster density and stellar encounter rates. 
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