
The star formation history of  the Andromeda galaxy derived from Long-Period-Variable star counts

Abstract
One of the ways to understand the genesis and evolution of the universe is to know how galaxies have formed 

and evolved. In this regard, study of star formation history plays an important role in the accurate understanding 

of galaxies. In this research, we used long period variable stars (LPVs) for estimating the SFH in the Andromeda 

galaxy (M31). These cool stars reach their peak luminosity in the final stage of their evolution also their birth 

mass is directly related to their luminosity. Therefore, using stellar evolution models, we reconstruct the mass 

function and hence the star formation history.
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Introductions
Andromeda galaxy is the best target for detailed

observations of its metallicity, the star formation rate

and stellar population, and thus provides an great

opportunity to study about the detailed evolutionary

history of a large spiral galaxy not only because it is

the closest galaxy , but also because it has star

forming activity at the present day and is evolving.

M31 located at 785± 25 kpc , (m-M)o=24.47 mag and

low foreground reddening E(B-V)=0.06 mag with an

inclination of 77o. Our approach to investigate the

star formation history (SFH) is based on employing

long period variable stars (LPVs) which we have

successfully applied in other galaxies in the Local

Group such as M33 (Javadi et al. 2011a; Javadi et al.

2011b; Javadi et al. 2017), Magellanic Clouds

(Rezaei et al. 2014), NGC147 and NGC185 (Golshan

et al. 2011) , IC1613 (Hashemi et al. 2019),

Andromeda VII (Navabi et al. 2021) and Andromeda

I (Saremi et al. 2021). Asymptotic Giant Branch

(AGB) and red super giants (RSGs) are two pillars

basic in our research. AGB stars serve an important

role in galaxies formation and evolution because of

their evolutionary phase. Initial mass of AGB stars is

between 0.8Mꙩ < Mꙩ < 8Mꙩ and luminous 10 -4 Lꙩ ,

cool (< 4000 K) and hence stand out at near-infrared

wavelengths.

Data
In this paper, we use the catalogue of LPVs in the M31

from (Mould et al. 2004). They surveyed a significant

fraction of the disk of M31 surveyed for long-period

variable stars. Their results include near-infrared

photometry of almost 2000 variables which most of

them are asymptotic giant branch stars. Periods for

more than 1900 have been determined in this study,

ranging from 82 to 1000 days, with luminosities from

5000 to over 50,000 Lꙩ.
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Results
we calculated the SFR in M31 galaxy during the broad time

interval from 10 Gyr (logt=10) to 150 Myr (logt=8.17). The

main epoch of star formation occurred in M31 at 3-10 Gyr, and

recent epoch of star formation, occurring 150-300 Myr ago

during this time, the galaxy appears to have found a new source

for star formation.

TECHNIQUE: Star Formation History
The total mass of newly-formed stars in a galaxy per year is

referred to as the star formation rate or in other words SFR is

the rate at which gas convert into stars and the SFH of the

galaxy ξ(in Mꙩ yr-1), as a function of time. we used the

Kroupa IMF in our calculations :
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Fig 1. SFH for Z= 0.008


