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Sample
• Galaxy and Mass Assembly 

(GAMA) survey


• Data coverage of ~ 230 sq. deg. on 
sky in 21 wavebands & 
spectroscopic redshifts for ~ 
200,000 galaxies with    r < 19.8 
mag in the equatorial fields

• For this work galaxies are chosen 
to be within 87 Mpc 
(0.002<z<=0.02) 


• Limiting magnitude of our sample is 
Mr = -14.9 mag 


• Limiting mass, log M*/M☉ = 7.36
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Morphological classification

  BSph                        Ellipticals                       Spirals                    Lenticulars    

Dwarf galaxies dominate this 
sample:

~ 45% Irregulars, 17% BSphs
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BSphs are very similar to 
early-types in shape
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• Spheroids and disc galaxies form 
different sequences in the colour- 
magnitude plane.


• They are also well separated in the 
age-metallicity plane.

Physical properties

BSphs have evolved like the 
disc galaxies.
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Star formation properties

• Late-type and early-type galaxies 
form two different sequences


• BSphs seem to extend the relation 
followed by spirals to low 
luminosities

BSphs look like ellipticals but behave 
like spirals!
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Quantifying morphology

• Single component Sersic 
surface brightness fits done 
using SIGMA 


• Output includes: Reff, μcentral, 
<μ>, M among others


• We use these parameters to 
quantify the trends in the 
morphology of different types 
of galaxies
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Clustering in        
multi-dimensional 

space

• We used the k-means 
algorithm to find 
“clusters” of galaxies in 
age, Z and sSFR. 


• The algorithm showed a 
statistical preference for 
two clusters separating 
the dwarfs and the giant 
galaxies. 
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• Parameters used for 
clustering: age, Z, sSFR 
and Mdust. 

• The algorithm now prefers 
3 clusters instead of 2.


• Separate the massive 
galaxies into passive 
spirals and lenticulars. 

Clustering in       
multi-dimensional 

space
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Gas in different 
types of galaxies

• The BSphs follow the same scaling 
relation between gas and SFR as the 
spiral galaxies.

Even if the BSphs develop a disk in 
future and move towards right, they are 
likely to follow the same relation.

• The gas-to-stars ratio for BSphs vary 
by ~ 2 dex for our small sample, thus 
implying their evolution is very 
heterogenous.
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The future of BSphs

Assumption:  the unmeasured molecular 
gas mass in these galaxies is not very 
large, galaxies on the left of the line of 
equality cannot double their stellar mass 
without accreting new gas.

= 1/SFE = SFR/MHI

= 
M

*/
SF

R

Most BSphs (8/10) can undergo significant evolution even in a closed-box scenario 
and therefore are likely to be morphologically transformed.

BSphs are less efficient at forming 
stars than spiral galaxies.
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Conclusions

While some BSphs may 
develop disks and turn into 
spirals in the future, others in 
the low-density environments 
are likely to turn into red, 
passively-evolving elliptical 
galaxies. But the current 
observable properties of 
BSphs statistically 
distinguish them from 
spirals as well as ellipticals.

Mahajan et al., 2018, MNRAS, 475, 788
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Summary
• BSphs are structurally very similar to ellipticals, but the distribution of their age, Z, 
Mdust, and sSFR is more like the star-forming spirals than the passively evolving 
spheroids (ellipticals or lenticulars).


• BSphs follow the same SFR– MHI and MHI–M* scaling relation as the spirals. 


• BSphs have lower Star Formation efficiency than spirals.


• The automated clustering algorithm k-means applied to the multi-dimensional 
parameter space mapped by age, Z, and M* decomposes the spheroids and spiral 
galaxies into two ‘clusters’. The larger of these comprises 92  per cent of the BSphs 
but is heavily contaminated (24  per cent) by other types of galaxies having low age, 
Z, and M*.


• The low-mass galaxies, must have infall-regulated supply of gas. Their future is 
therefore likely to depend on environment: BSphs in the low-density region can 
accrete more cold gas, therefore developing an intermediate- or large-scale disc, 
while those in the high-density environment are prone to more lumpy accretion 
building an elliptical galaxy. A bit of both the processes is likely to result in a      
low-mass lenticular.




