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Alm

In the lack of spectroscopic data,
to separate galaxies from stars and QSOs



How?

Including all possible photometric information

Stars
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Using automatic classification for big number of data




Galaxy fraction

Different sub-surveys
Objects selected with both

photometric and spectroscopic
data available
Stars Galaxies QSOs Total

928,464 2,484,161 566,475 3,979,100

23% 62% 15%

Star fraction QSO fraction




SDSS DR12 photometry

« PSF magnitude

 Model magnitude: de Vaucouleurs / exponentiel profile

I(r) = I exp{-7.67 [(t/r,)*]}
I(r) = I exp(-1.68r/r,)

* Composite model magnitude:

PSF magnitude

Size index = cModel magnitude



SDSS DR12 data
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Abundance

Abundance

SDSS DR12 data

Magnitude distributions .
| | Colour-colour diagram
e

galaxies are redder

Magnitudes: in averade
insufficient to separate the objects &



The perceptron

Dense Neural Net with 2 hidden layers

o/awa
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input features  activations activations output classes
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Galaxy efficiency

Galaxy efficiency

Galaxy purity
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Star efficiency

Star efficiency

Star purity
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Galaxy fraction Star fraction QSO fraction

Stars Galaxies QSOs Total
Num 160,040 879,792 120,425 1,160,257
fraction 14% 76% 10%
efficiency 95% 99% 90% 98%
purity 94% 99% 94%

Galaxy fraction QSO fraction

Star fraction




Galaxy misclassifications
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Galaxy misclassifications
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Star misclassifications

e R N
: f pﬂ AY "% :
35 - \v\\if*? Y vy, B4 .
! VIR
J VNN o
L 1 l"\ 3 \ 2?_0\ A3 ) 8 ¢ o -
2 5 F_ ¢ "‘-V"-..l\.-."‘:y;{y,) \‘3 4 o5’ B } I,_“._ TR ' _: ° ° ﬁ
o 250 TN VG - Misclassified sub-classses
S IR e x G o
- 7 -
15F - -
: i >10% of M, L, T stars ==> galaxy
1F 1
0.5 — — 10°
of : 0 T
- : St :
Star to star : 3 Star to;ralaxy
0.5 F Star to galaxy . 1 Starto QSO -
4 [ StartoQsO | E | ]
: ‘ 0.3
_1 5 1 | | ! | | | |

4 5 0.1
0.03

0.01

stars with 0.008
scattered colours 0001
contaminates galaxy sample oow

0.0001

YYYY[ YTY!I YYYY' TYY!] Y‘.YY' Y'Y!I Y'YY' YYYII Y'YYI YYYII

& | 5 | & A

Ccv C SD WD

o—




x 10°
30

25

20

15

10

Star misclassifications

Star
Star to galaxy
Star to QSO

1.5_lllllllllllllllll

1450

—

h: —
o -
1 L2

—
w
ll["]' L I |

Size index

125 ¢
121
1151
111

1.05

O.QSIIIIIIIIIIIIIIIIIII

LI DL L L L L

Star 5
Star to galaxy
Star to QSO

| A |

12 14 16 18

deviation from point-like source for faint stars



Clasgification for the LSST

Considering a redshift interval for the galaxies
according to the LSST apparent magnitude limits

Simulating the colour indices from galaxy SEDs
Assigning luminosity profile to the galaxies

Including the stars
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Backups



QSO efficiency

QSO efficiency

QSO purity
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@S0Os misclassifications
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@S0Os misclassifications
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@S0Os misclassifications
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