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SBS 0335-052W 
Mrk1486 
J1105+4444

MEGARA instrument and Gran Telescopio Canarias. 
Credit: Gran Telescopio Canarias (GTC)

10.4m Gran Telescopio Canarias 
Spectrograph based on fibers 
* IFU mode 
623 spaxels (567 LCB + 56 sky) of 0.62’’
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SBS 0335-052W 
Mrk1486 
J1105+4444

MEGARA instrument and Gran Telescopio Canarias. 
Credit: Gran Telescopio Canarias (GTC)

M81DwarfB 
UGC4483 
UGC9128 
NGC4163 
UGC6456 
VCC0545 
VCC1348 
VCC1389

WEAVE on the WHT. Credit Javier Méndez

4.2m William Herschel Telescope 
* LIFU (large integral-field unit) 
603 fibers (547 + 56 sky) of 2.6’’ 
Low-resolution observations: 
- Blue arm (3660-6060 A)  
- Red arm (5790-9590 A) 

Reduction pipeline: CASU Cambridge



Observación directa limitada: 
* Atenuación del medio intergaláctico 
* Desplazamiento hacia el infrarrojo 
* Objetos débiles: largas exposiciones

Some of the progress made this year
MEGARA galaxies

María Chillarón Víctor 5

Hα Flux - A system

Hβ radial velocity - A system

log10([NII]6584]/Hα) - A&B

Hα Flux - B system

J1105+4444

SDSS9 (g, r, i CDS color composition)

B

A

Cartoon of  systems A and B

Hβ radial velocity - B system

log10(Hγ/Hβ) - A&B

Hα Signal-to-Noise Ratio - A&B

Hβ Equivalent Width - A&B

log10([OIII]5007]/Hβ) - A&B

The galaxy J1105+4444 is a ‘galaxy towards a group’, a set of  interacting dwarfs. The spectral lines show a 
double peak, each of  which we have associated with two systems: A and B (represented in the cartoon in the first 
row). The second row of  the panel shows the Hα flux of  each system separately, where we can identify two 
nodes in A and one in B, in addition to gas tails. The SNR is also presented, which serves as an estimator of  
data quality. In the third row, the radial velocity of  both systems is displayed along with a map of  the equivalent 
width. In the bottom row, line ratio maps are presented for extinction (Hγ/Hβ), metallicity ([NII]6584/Hα), and 
gas excitation ([OIII]5007/Hβ). 
References: (1) NASA/IPAC Extragalactic Database; (2) CLASSY Survey (https://www.danielleaberg.com/
classy).

1RA (J2000) 11h 05m 08.16s

1DEC (J2000) +44º 44’ 47.4’’

1zspec 0.02154

1Hubble distance (Mpc) 98.64 ± 6.91

1Diameter (arcsec; kpc) 40.33 ; 19.79

2 12+log(O/H) 8.12

2 log(M*/M⊙) 8.69

2 SFR (M⊙/yr) 3.63
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Mrk1486 is a disk galaxy with strong outflows and inflows (Cameron et al. 2021), a characteristic represented 
in the cartoon in the first row. It is classified as a ‘Wolf-Rayet’ galaxy. The second row of  the panel shows the 
Hα and [OIII]4363 flux, where we can identify the disk and infer the outflows. The SNR is also presented, 
which serves as an estimator of  data quality. In the third row, we can see the galaxy’s rotation curve in the 
radial velocity, as well as two structures at the edges of  the disk in the velocity dispersion, which could 
correspond to the inflows the galaxy is receiving. In the bottom row, line ratio maps are presented for 
extinction (Hγ/Hβ), metallicity ([NII]6584/Hα), and gas excitation ([OIII]5007/Hβ). 
References: (1) NASA/IPAC Extragalactic Database; (2) Cameron et al. 2021; (3) Östlin et al.2014;  
(4) Chisholm et al. 2018.
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Mrk1486 is a disk galaxy with strong outflows and inflows (Cameron et al. 2021), a characteristic represented 
in the cartoon in the first row. It is classified as a ‘Wolf-Rayet’ galaxy. The second row of  the panel shows the 
Hα and [OIII]4363 flux, where we can identify the disk and infer the outflows. The SNR is also presented, 
which serves as an estimator of  data quality. In the third row, we can see the galaxy’s rotation curve in the 
radial velocity, as well as two structures at the edges of  the disk in the velocity dispersion, which could 
correspond to the inflows the galaxy is receiving. In the bottom row, line ratio maps are presented for 
extinction (Hγ/Hβ), metallicity ([NII]6584/Hα), and gas excitation ([OIII]5007/Hβ). 
References: (1) NASA/IPAC Extragalactic Database; (2) Cameron et al. 2021; (3) Östlin et al.2014;  
(4) Chisholm et al. 2018.
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Mrk1486 is a disk galaxy with strong outflows and inflows (Cameron et al. 2021), a characteristic represented 
in the cartoon in the first row. It is classified as a ‘Wolf-Rayet’ galaxy. The second row of  the panel shows the 
Hα and [OIII]4363 flux, where we can identify the disk and infer the outflows. The SNR is also presented, 
which serves as an estimator of  data quality. In the third row, we can see the galaxy’s rotation curve in the 
radial velocity, as well as two structures at the edges of  the disk in the velocity dispersion, which could 
correspond to the inflows the galaxy is receiving. In the bottom row, line ratio maps are presented for 
extinction (Hγ/Hβ), metallicity ([NII]6584/Hα), and gas excitation ([OIII]5007/Hβ). 
References: (1) NASA/IPAC Extragalactic Database; (2) Cameron et al. 2021; (3) Östlin et al.2014;  
(4) Chisholm et al. 2018.
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The galaxy J1105+4444 is a ‘galaxy towards a group’, a set of  interacting dwarfs. The spectral lines show a 
double peak, each of  which we have associated with two systems: A and B (represented in the cartoon in the first 
row). The second row of  the panel shows the Hα flux of  each system separately, where we can identify two 
nodes in A and one in B, in addition to gas tails. The SNR is also presented, which serves as an estimator of  
data quality. In the third row, the radial velocity of  both systems is displayed along with a map of  the equivalent 
width. In the bottom row, line ratio maps are presented for extinction (Hγ/Hβ), metallicity ([NII]6584/Hα), and 
gas excitation ([OIII]5007/Hβ). 
References: (1) NASA/IPAC Extragalactic Database; (2) CLASSY Survey (https://www.danielleaberg.com/
classy).
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The galaxy J1105+4444 is a ‘galaxy towards a group’, a set of  interacting dwarfs. The spectral lines show a 
double peak, each of  which we have associated with two systems: A and B (represented in the cartoon in the first 
row). The second row of  the panel shows the Hα flux of  each system separately, where we can identify two 
nodes in A and one in B, in addition to gas tails. The SNR is also presented, which serves as an estimator of  
data quality. In the third row, the radial velocity of  both systems is displayed along with a map of  the equivalent 
width. In the bottom row, line ratio maps are presented for extinction (Hγ/Hβ), metallicity ([NII]6584/Hα), and 
gas excitation ([OIII]5007/Hβ). 
References: (1) NASA/IPAC Extragalactic Database; (2) CLASSY Survey (https://www.danielleaberg.com/
classy).
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The galaxy J1105+4444 is a ‘galaxy towards a group’, a set of  interacting dwarfs. The spectral lines show a 
double peak, each of  which we have associated with two systems: A and B (represented in the cartoon in the first 
row). The second row of  the panel shows the Hα flux of  each system separately, where we can identify two 
nodes in A and one in B, in addition to gas tails. The SNR is also presented, which serves as an estimator of  
data quality. In the third row, the radial velocity of  both systems is displayed along with a map of  the equivalent 
width. In the bottom row, line ratio maps are presented for extinction (Hγ/Hβ), metallicity ([NII]6584/Hα), and 
gas excitation ([OIII]5007/Hβ). 
References: (1) NASA/IPAC Extragalactic Database; (2) CLASSY Survey (https://www.danielleaberg.com/
classy).
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The galaxy J1105+4444 is a ‘galaxy towards a group’, a set of  interacting dwarfs. The spectral lines show a 
double peak, each of  which we have associated with two systems: A and B (represented in the cartoon in the first 
row). The second row of  the panel shows the Hα flux of  each system separately, where we can identify two 
nodes in A and one in B, in addition to gas tails. The SNR is also presented, which serves as an estimator of  
data quality. In the third row, the radial velocity of  both systems is displayed along with a map of  the equivalent 
width. In the bottom row, line ratio maps are presented for extinction (Hγ/Hβ), metallicity ([NII]6584/Hα), and 
gas excitation ([OIII]5007/Hβ). 
References: (1) NASA/IPAC Extragalactic Database; (2) CLASSY Survey (https://www.danielleaberg.com/
classy).
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SBS 0335–052W is a dwarf  Irregular galaxy, member of  the system SBS 0335–052 embedded in a HI cloud. 
The second row of  the panel shows the Hα and [OIII]4363 flux, from which we can infer that its spatial 
structure consists of  two bright nodes (as seen in the cartoon), and studies from Izotov et al. 2009 distinguish a 
third and fourth node. The SNR is also presented, which serves as an estimator of  data quality. In the third 
row, we can see the galaxy’s radial velocity, velocity dispersion and EW. In the bottom row, line ratio maps are 
presented for extinction (Hγ/Hβ), metallicity ([NII]6584/Hα), and gas excitation ([OIII]5007/Hβ). 
References: (1) NASA/IPAC Extragalactic Database; (2) Filho et al. 2013; (3) Pustilnik et al. 1997; (4) Izotov et al. 2009; 
(5) Ekta et al. 2009.
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1 zspec 0.013585

1,2Hubble distance (Mpc) 57.11 ± 4.00

3Diameter (arcsec; kpc) 5.2 ; 1.3

4 12+log(O/H) 7.22 ± 0.07 (node 1) 
7.01 ± 0.07 (node 2)

5 M*/(M*+Mgas) 0.016898u

5 Mdyn (M⊙) 7.9· 109

5 MHI (M⊙) 5.8· 108

Hβ radial velocity

log10([NII]6584]/Hα)

[OIII]4363 Flux

Hβ velocity dispersion

log10(Hγ/Hβ)

Hα Signal-to-Noise Ratio

Hβ Equivalent Width

log10([OIII]5007]/Hβ)

Hα Flux

LT Hα - 6634

SBS 0335–052 W

Node 1

4
3

Node 2

SBS 0335–052W is a dwarf  Irregular galaxy, member of  the system SBS 0335–052 embedded in a HI cloud. 
The second row of  the panel shows the Hα and [OIII]4363 flux, from which we can infer that its spatial 
structure consists of  two bright nodes (as seen in the cartoon), and studies from Izotov et al. 2009 distinguish a 
third and fourth node. The SNR is also presented, which serves as an estimator of  data quality. In the third 
row, we can see the galaxy’s radial velocity, velocity dispersion and EW. In the bottom row, line ratio maps are 
presented for extinction (Hγ/Hβ), metallicity ([NII]6584/Hα), and gas excitation ([OIII]5007/Hβ). 
References: (1) NASA/IPAC Extragalactic Database; (2) Filho et al. 2013; (3) Pustilnik et al. 1997; (4) Izotov et al. 2009; 
(5) Ekta et al. 2009.
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SBS 0335–052W is a dwarf  Irregular galaxy, member of  the system SBS 0335–052 embedded in a HI cloud. 
The second row of  the panel shows the Hα and [OIII]4363 flux, from which we can infer that its spatial 
structure consists of  two bright nodes (as seen in the cartoon), and studies from Izotov et al. 2009 distinguish a 
third and fourth node. The SNR is also presented, which serves as an estimator of  data quality. In the third 
row, we can see the galaxy’s radial velocity, velocity dispersion and EW. In the bottom row, line ratio maps are 
presented for extinction (Hγ/Hβ), metallicity ([NII]6584/Hα), and gas excitation ([OIII]5007/Hβ). 
References: (1) NASA/IPAC Extragalactic Database; (2) Filho et al. 2013; (3) Pustilnik et al. 1997; (4) Izotov et al. 2009; 
(5) Ekta et al. 2009.

Cartoon

1RA (J2000) 03h 37m 44.06s

1DEC (J2000) —05º 02’ 40.2’’

1 zspec 0.013585

1,2Hubble distance (Mpc) 57.11 ± 4.00

3Diameter (arcsec; kpc) 5.2 ; 1.3

4 12+log(O/H) 7.22 ± 0.07 (node 1) 
7.01 ± 0.07 (node 2)

5 M*/(M*+Mgas) 0.016898u

5 Mdyn (M⊙) 7.9· 109

5 MHI (M⊙) 5.8· 108

Hβ radial velocity

log10([NII]6584]/Hα)

[OIII]4363 Flux

Hβ velocity dispersion

log10(Hγ/Hβ)

Hα Signal-to-Noise Ratio

Hβ Equivalent Width

log10([OIII]5007]/Hβ)

Hα Flux

LT Hα - 6634

SBS 0335–052 W

Node 1

4
3

Node 2

SBS 0335–052W is a dwarf  Irregular galaxy, member of  the system SBS 0335–052 embedded in a HI cloud. 
The second row of  the panel shows the Hα and [OIII]4363 flux, from which we can infer that its spatial 
structure consists of  two bright nodes (as seen in the cartoon), and studies from Izotov et al. 2009 distinguish a 
third and fourth node. The SNR is also presented, which serves as an estimator of  data quality. In the third 
row, we can see the galaxy’s radial velocity, velocity dispersion and EW. In the bottom row, line ratio maps are 
presented for extinction (Hγ/Hβ), metallicity ([NII]6584/Hα), and gas excitation ([OIII]5007/Hβ). 
References: (1) NASA/IPAC Extragalactic Database; (2) Filho et al. 2013; (3) Pustilnik et al. 1997; (4) Izotov et al. 2009; 
(5) Ekta et al. 2009.
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Mrk1486 is a disk galaxy with strong outflows and inflows (Cameron et al. 2021), a characteristic represented 
in the cartoon in the first row. It is classified as a ‘Wolf-Rayet’ galaxy. The second row of  the panel shows the 
Hα and [OIII]4363 flux, where we can identify the disk and infer the outflows. The SNR is also presented, 
which serves as an estimator of  data quality. In the third row, we can see the galaxy’s rotation curve in the 
radial velocity, as well as two structures at the edges of  the disk in the velocity dispersion, which could 
correspond to the inflows the galaxy is receiving. In the bottom row, line ratio maps are presented for 
extinction (Hγ/Hβ), metallicity ([NII]6584/Hα), and gas excitation ([OIII]5007/Hβ). 
References: (1) NASA/IPAC Extragalactic Database; (2) Cameron et al. 2021; (3) Östlin et al.2014;  
(4) Chisholm et al. 2018.
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Observación directa limitada: 
* Atenuación del medio intergaláctico 
* Desplazamiento hacia el infrarrojo 
* Objetos débiles: largas exposiciones
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WEAVE galaxies
Some of the progress made this year
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Coming soon
Code for spectral line analysis: 

- Line flux measurement using 
trapezoidal integration 

- Gaussian fitting for parameter 
estimation (σ, amplitude, central 
wavelength) 

- Flux maps, line ratios, and other 
properties such as velocity or 
velocity dispersion 
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Some of the progress made this year
RED ARM

BLUE ARM

M81dwarfB



Observación directa limitada: 
* Atenuación del medio intergaláctico 
* Desplazamiento hacia el infrarrojo 
* Objetos débiles: largas exposiciones

mchillaron
megaradrpsimul

Simulation of raw MEGARA 
images with Poisson 
statistics and automated data 
reduction. 

Uncertainty estimation 
through bootstrapping: error 
estimation by repeating the 
analysis multiple times, each 
time using a new resampled 
dataset reconstructed from 
the original data. 

María Chillarón Víctor 10IV Reunión Científica de GUAIX 2025

MEGARA Data Reduction Pipeline
Some of the progress made this year
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Median combination 
effectively cleans pixels 
affected by cosmic rays when 
they are present in only a 
single exposure. 

Pixels affected by cosmic 
rays in more than one 
exposure (double or triple 
CRs) have been found to 
remain uncorrected in the 
final image. 
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On the order of 100!

LR-U

LR-B

LR-R
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What’s coming next

🔭 Dwarfs4MOSAIC Data Release 1  

🔭 Study of gas-phase metallicity 
gradients in dwarf galaxies 
(Dwarfs4MOSAIC paper with M.Lara-López as leader 
“probing mass assembly in low-mass galaxies through 
gas metallicty gradients” ) 

🔭 Reducing new MEGARA images from 
Dwarfs4MOSAIC sample

María Chillarón Víctor 13

Dwarfs4MOSAIC web repository created for Data Release 1 by Noelia 
Grande Zafrilla (MSc Thesis 2024–2025) 
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Preliminary Results from Dwarfs4MOSAIC: 
A two-dimensional study of low-mass,  

high star-formation galaxies at low redshift
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