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Star formation in the spiral galaxy NGC 4736
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Young, massive star
clusters are excellent

Introduction: Low star
formation in galactic centers

Galactic centers are known to host intense gas densities,
pressures, temperatures and other extreme conditions
similar to star-bursting galaxies.

Most, if not all, stars form in clusters,
making star clusters the fundamental
units of star formation.

Typical indicators like UV and IR are

Kennicutt (1998) showed that star formation increases
with the availability of cold gas:
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Despite favorable conditions, star formation at the
center of the Milky Way and many spiral galaxies has
been observed to be inefficient.

age-date young star clusters

the Star Formation
Efficiency (SFE) in its

center and spiral arms.

NGC 4736, a spiral galaxy 4.66 Mpc away and
~13 Gyr old, that lacks a strong nuclear bar

tracers of star formation. .

dominated by old stars and AGN in o

Our Aim: Identify and °

in NGC 4736 to estimate o

Data and sources

We used Hubble Space Telescope’s (HST) images
of NGC 4736 in F336W (“U”), F450W (“B”),

F555W (“V”), F656N (“Ha”) and F814W (“T”)
bands, taken by the Wide Field Planetary Camera
2 (WFPC2).

We used the DAOFIND algorithm (Stetson 1987)
to detect stellar sources from background

-subtracted images.

Sources were selected if they were detected in
U,B,V and at least one of Ha and I bands.

Circular aperture photometry was pertformed in
a 2.5 px (~5.5 pc) radius.

Sizes were measured: Concentration Index (CI)
and Full Width at Half Maximum (FWHM).

: ' 2. Ages and masses from 7 >
; : N ¢ stars * g Lines denote the limit of my = 22.5 .
1.0 ¢ : A clusters - : £ h . . | 7
; : . stellar evolutionary models imposed for each mag C s L7
; | 61 of extinction e . o oo
i | . . o o Oo ° 1.5
S 0.8 1 : e We compared our observed magnitudes to those predicted by ° 5 5 120
:Ig: 0.6 | : N stellar population synthesis models (2003). “ oy | or
' | /\5 8 L8 5 380 OO ®
L : ! : : = ° a . glo 8% e °
04! : A e The age, 7, extinction, Ay, and mass, M, of each cluster are = 2%? s § . y 8- -il 1,005
- | . Iy e s 2 © £ 8, ofy RSB o
§ 4 4 obtained from the best fits to the models. =y : q;&;: y \ S = ]
0.2 a | ‘ .g @Q o . o o -0.75
pecccccccccssed rereccficcccccccccccccns e o
[ | —2.0 ® .'\53 e ©
o | ¢ | RN e ek 0.50
) =4 08 o 3_ 2 ) e
08 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 ~15] ;- § % —
Cl o : _ o 0.25
—1.0+1 . — Ay=2
Training set showing separation of stars from clusters. oy i ° 205 o -0 - 30 3TE o0 o5 100 200
| N log (/1)
o v

1. Creating a catalog of star clusters =

Following the approach of Chandar et al. 2016, we handpicked
a training set to guide our process of separating stars from

3. Mass-age distribution shows
large number of young clusters

clusters, A star cluster satisfies the following criteria: 15/
. mm= Bruzual & Charlot (20()3)‘ ’ — Bruzuaol&Charlot (2003) [ ) ClU.StGI’S Span the age Of the galaxy) but Very young ones
e Brighter in V-band: my < 22.5 or My < -5.8 =2 - ! : -2 -l ] 2 3 (< 3 Myr) are embedded in birth clouds.
e Bigger in size: 1.6 < CI < 2.8 and 0.2 px < FWHM < 5 px Colors of our sources, with the scatter showing the actual data and e Total mass of clusters formed over a certain timescale helps

e Sources that are not close pairs (within 2 pc of each other)

black tracks showing the expected evolutionary sequence from models.  us infer the cluster formation rate (CFR).

4. Mass functions help us extrapolate mass
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e Much fewer clusters found in the center e More clusters found in the outer regions e We quantified Cluster Formation Efficiency (CFE) — fraction of *COFE IDL routine is
all SF occurring in bound clusters — by using Kruijssen’s (2012) available at: www.
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