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Looking into the faintEst With muSe (LEWIS)

✤ ESO LP @ MUSE: 133.5 hrs over P108-P109-P110, 2021-2023

✤ Targets: a complete sample of  UDGs in the Hydra I cluster 

on the nature of the ultra-diffuse galaxies in the Hydra I cluster

first homogeneous integral-field spectroscopic survey of UDGs
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Tidal-UDGs
(Lelli+2015; Duc+2014; 
Ploeckinger+2018)

UDGs from gas clumps in 
Jelly-fish galaxies

(Poggianti+2019)

‣DM free 
‣ blue, dust, moderate Z/H, SF 
‣UV emission + gas rich

UDGs properties
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Target:  
Hydra I cluster

Credits: ESO/INAF/Spavone, Iodice

VST mosaic 1 x 2 deg2

core

~ 0.4 Rvir

RA 10h 36m

DEC -27d 31m

distance 51 Mpc 
(Christlein et al. 2003)

Mdyn
2 x 1014 M⊙ 

(Girardi et al. 1998)

LX
2 x 1043 erg/s 

(Yamasaki et al. 2005)

σ
690 km/s 

(Lima-Dias et al. 2020)

Rvir 1.6 Mpc
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LEWIS sample
LSB galaxies

32 LSB galaxies:

24 UDGs  
+

8 LSB dwarfs

22 UDGs 
+ 

8 LSB

Iodice E. et al. 2023, A&A, 679, 69

30 targets with 24 ≤ μlim (=μe) ≤ 27.5 mag/arcsec2

S/N>10 —> 2.5 hrs < ExpTime < 6 hrs

Cluster core
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UDG spectra

Iodice E. et al. 2023, A&A, 679, 69

UDG11

1 Re
ToT Exp T~6hrs - S/N=16

Hβ H𝛂

CaT



Challenges: lesson learned from LEWIS



Challenges: lesson learned from LEWIS
I. Improved data reduction  

—> ad hoc mask to improve the 
estimate of the sky
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I. Improved data reduction  

—> ad hoc mask to improve the 
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II. Minimum S/N > 10-15 
—> to retrieve an unbiased value 
for σLOS
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I. Stellar kinematics: do UDGs rotate? 

Chiara Buttitta+2024,  
A&A sub.

No gradient

gradient

~40% —> no gradient

~60%  —> mild      
gradient
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Groundbreaking results from LEWIS
II. DM content in UDGs 

Chiara Buttitta+2024,  
A&A sub.

Vrot/σ ~1

dwarf-like

rotation 
supported  

Vrot /σ >1
UDGs & LSB are DM dominated 
compared with dwarf galaxies of 

similar luminosity
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Groundbreaking results from LEWIS
III. Stellar populations of UDGs 

Goran Doll+2024,  
in prep.

lower Z UDGs are in the 
galaxy outskirts

Buzzo+24 
Gannon+24 Kirby+13

Ma+16 z=2.2
Gallazzi+05

LEWIS
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UDG32

Age = 7.7 ± 3 Gyr 
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IV. On the formation channels for UDGs:  
is UDG32 formed from the RPS gas clumps? OmegaCAM g-band and MeerKAT HI data OmegaCAM colour composite
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GCs in Hydra I UDGs Marco Mirabile 
in prep.

(La Marca A., Iodice E. et al. 2022)

a handful of UDGs (12) in LEWIS have GCs  
(2 ≤ NGC ≤  11)

2. Estimate the halo mass of these galaxies and their SN <—> Mdyn
3. Improve characterisation of GCs candidates with low SNR, by combining spectroscopic,  
photometric, morphometric and projected-distance criteria  

UDG3

1. Establish membership of GCs in UDGs 
g-band r-band H-band

VST VST VISTA
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Requirements for kinematics: 

➡ Spectral resolution: LSB galaxies M* ~ 107-8 M⊙ => σ~10-30 km/s 

➡ Combine long-slit with IF 
➥ R~20000

➥   LS —> σ (HR spec) 
IF —> 2D kin + GCs



Additional slides
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Chiara Buttitta (INAF-OAC) et al., 2024, A&A sub.
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LEWIS data are in the LSB regime —> main issue is the S/N of the spectra  

several tests to identify the minimum S/N needed for the 
data to retrieve a reliable value for σLOS

based on the E-MILES models, we simulated mock UDG11-like spectra to study 
how the retrieved quantities from the pPXF fit vary with the SNR 

I. constructed a synthetic spectrum with log(Age)=10 and [M/H]= −1.2 
II. convolved the spectrum with MUSE LSF (Bacon+2017)
III. convolved it with varying kernels to simulate different σLOS 
IV. add  Poissonian noise with different 5 < S/N <120  per pixel
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Minimum S/N to obtain an unbiased value


