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Low Surface Brightness Galaxies (LSBs) : Definition

De Blok (2006)

• Historical definition of LSBs based on 

central surface brightness (Freeman 

1970):

• LSBs may account up to 50% of all the 

galaxies in the universe (Impey & Bothun 

1997)

Important to study this large population of galaxies !!
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MALIN 1

Malin 1 image credits : NGVS u, g, i

An extreme case of LSB !!
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Bothun et al. 1987

> 200 kpc diameter

M33

MilkyWay

10



11

A new interest for Malin 1 & other giant LSBs

2015

2016

2018

2016

2016

2018



12

A new interest for Malin 1 & other giant LSBs

2015

2016

2018

2016

2016

2018

The origin and evolution of this galaxies is still poorly understood !!
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A new interest for Malin 1 & other giant LSBs
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We need more observations
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A new spectroscopic study of Malin 1

Junais et al. (In prep.)

Longslit spectra from Magellan – IMACS​

10 kpc
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Extracted Spectra

• Similar kind of spectrum extracted for 12 different regions of Malin 1

• Focussed on the Hα emission line => strongest of all

• Measured quantities :

• Wavelength shift

• Line Flux

Hα
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• First time to observe a steep rise in the rotation curve for Malin 1 (inside ~10 kpc)

Malin 1 Hα Rotation Curve
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Malin 1 Hα Rotation Curve
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Malin 1 Hα Rotation Curve

We need a new mass model !!

• First time to observe a steep rise in the rotation curve for Malin 1 (inside ~10 kpc)

• Existing model for Malin 1 is inconsistent for the inner regions
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Extracted Spectra

• Similar kind of spectrum extracted for 12 different regions of Malin 1

• Focussed on the Hα emission line => strongest of all

• Measured quantities :

• Wavelength shift Rotational Velocity

• Line Flux SFR
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• Calculated from the Hα line flux

• Decrease in surface brightness with radius

• Estimate of the local SFR

Hα Surface Brightness

Inner regions of Malin 1 :

intermediate between S0 and Sa type

Gonzalez et al. 2016

Barth (2007) : Inner part of Malin 1 is an early-type barred spiral
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Summary

• Major result : Inner rise of Malin 1 rotation curve

• Surface Brightness --> first SFR order of magnitude estimate for Malin 1 
using Hα

Future Prospects :

• Similar study could be extended to other LSBs & XUVs in a broader 
context with Malin 1 as a prototype.

• Obviously, we need more data

• Submitted a target list of more giant LSBs for Magellan-IMACS 
observation

• UVIT proposal for Malin 1

• Obtained a LAM grant to buy a new narrow-band Hα filter at the redshift 

of Malin 1

• Ongoing study of LSBs in Virgo --> See Samuel's talk

Rotation curve for Malin 1

New GLSB target list for IMACS-Magellan
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THANK YOU
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Extra slides
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IMACS Specifications
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Emission Lines

Hα Hβ
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Absorption Lines

Mg I (5175) Na I



Geometry
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Lelli Mass Model
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Existing Models
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New Mass Model : Preliminary plots

Credits : Benoit Epinat

Bulge Velocity map Bulge Velocity map : with beam smearing



Malin 1 surface brightness profile
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Data Source : Lelli et al. 2010
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• [N II]6584/Hα ratio --> Abundance 

estimator (Denicolo et al. 2002)

• Observed high abundance at inner 

regions of Malin 1

• Could also be due to AGN activity

• Boissier '16 model for Malin 1 predicts 

low abundance – only for outer disk

• Need to make model for inner regions

Abundance Ratio
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• Hα/Hβ ratio --> Highly sensible to dust 

attenuation

• Observed high Hα/Hβ ratio at inner 

regions of Malin 1

• Could indicate high dust content

• Only few data points – cannot conclude 

much

• Possible errors – calibration, underlying 

absorption

Dust Attenuation
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SB – SFR Corrected using Balmer Ratio


