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Detection - Photometry - Flux calibration

el e [su]
= Detectlon on Ha+[S II] 1mage (SExtractor)

IRAF for photometry

5 "Automated SNR selectlon

' "Contlnuum subtractlon

Counts HO( > 30 '

Ha excess-magnltude diégram |

[S l}/Ha>0.4 (Mathewsoo & Clarke, 1973)

In total ~180 candidate SNRs (down to
6.5x10"7 erg/cmzls)

Scaling factors for Continuum Subtraction
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NGC 1313
(27 sources)

NGE 55

(20 sources)



Incompleteness >

» Automated process for SNR detectlon

o Creatlon of art|f|C|aI objects usmg the PSF
. of each |mage e

g o Same process WIth art|f|C|aI objects 5

o Incompleteness map |

of Lum|n03|t_yfun_ct|0n_



Incompleteness map for NGC 7793

The two-dimensional completeness map shows the fraction of SNRs
that we are able to detect as function of their Ha and [S II] flux.
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(Kopsacheili et al, 2019, in prep.)
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Incompleteness map for NGC 7793 — shock
velocities
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(shock models from Allen et al. 2008)



Shock and photoionization models

MAPPINGS 1lI: (Groves et al. 2004; Doprta et al. 2002; Sutherland&Doprta
1993; Binette et aI 1984) |

. _Shock models (AIIen et al' 2608) :
Velocity (V) 100 1000 km/s
- Magnetic parameter (B/nl’z) 104 1O|,|G(:m3’2
Densrty (n): 001 O 1 10 10 100 1000cm
Abundance LMC SI\/IC solar 2xso|ar

i Photoronrzatlon models (Kewley etal 2001 Froc&Rocca Volmerange -
1997; Lertherer et al. 1999; Levesque et al. 2010, Vazquez&Lertherer
- 2005) |

lonization parameter (Q) 2x105 ~ 4x108
Metallrcrty (Z) 0.01 - 3Z©

& Age 0-10 Myr
Density (n) 10, 100, SSOcm




[S I}/Ha ratio for photoionized and shock-excited regions
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O MAPPINGS Il models
RY Photommzed regions — HII
regions -
-9 Shock- excited reglons e
“SNRS - r

| __08|gn|f|cant fraction of S_N Rs -
~with [S lI/Ha< 0.4 | _
“#Contamination by HIl regions

" [J Need to r_econS|der the
‘traditional SNR diagnostic

‘[N [](A6583),
[S M(AN6716, 6731), -

0 1](A6300), [O 111](A5008)
Ol(AA3727, 3729)




2D diagnostics

e Starburst

a4 Shock

log([O T11] /Hb)
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3D diagnostics




.Support Vector Machine (SVM)

= Classrfrcatton method _ T
= Separatlon line (2D) or surface (3D)
. Decrsron functton—KerneI e
KX Sly<nx 5400

',where yis the kernetWIdth parameter x are the support vectors ris a constant
: coefflcrent WhICh in our case equals to 1 and d |s the degree of the polynomial.

d=1 (Irnear kernel) 3 (polynomral kernel of 3" degree)
y = 0.2- 10



Completeness of SNRs = true positives / (true positives + false negatives)
Contamination of SNRs = false positives / (true positives + false positives)

poly 3d v lin_3d
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Completeness of SNRs = true positives / (true positives + false negatives)
Contamination of SNRs = false positives / (true positives + false positives)

poly 3d v lin_3d
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Completeness of SNRs
Contamination of SNRs

true positives / (true positives + false negatives)
false positives / (true positives + false positives)
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Completeness of SNRs
Contamination of SNRs

true positives / (true positives + false negatives)
false positives / (true positives + false positives)
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(Kopsacheilli et al., 2019, MNRAS,

submitted)
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2D diagnostics

Starburst
Shock
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Completeness: 0.9877 0.9832 0.9014
Contamination: 0.0116 0.0232 0.0579

(Kopsacheili, M. et al.; 2019, MNRAS,
submitted )



Compare real data

.| Completeness: 95.3%
“| Contamination: 4.0%

log([O IIT]/Hb)

‘Hll regions: = Egese
Zurita & Bresolin, 2012; ~ =
Bresolin, 2007; Tsamis, 2003;
Castellanos et al., 2002;
Vilchez & Esteban, 1996;
Russel & Dopita, 1990; Kwitter
& Aller, 1980; Dufour, 1975

Completeness: 98.4%
Contamination: 5.3%

'SNRs:

Long et al., 2019;

~ Lee et al. 2015;

Leonidaki et al., 2013; -
Matonick & Fesen, 1997



~ More effective 1D diagnostic

— 0.017 line
0 SNRs
B HII regions

_Completeness: 97.2%
- Contamination: 2.4%

Number of sources




Summary

+ SNR detection using an automated way

~« Use of artificial objects in order to quantlfy

mcompleteness maps and construct Lum|n03|ty .
. Funcﬂons _'at;va,-~_ LS | |
e New 2D and 3D dragnostrcs for SNR

classrflcatlon s -

L Introduce d 1D dlagnostrc ([O I]/Hor > 0. 017)
| sensrtlve to Iower velouty SNRs.
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