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Quasar spectral catalogs in literature

Shen et al. 2011 (S11) catalog

@ Sample of 105,783 Type 1 AGNs:

e M; brighter than -22;
o at least one line broader than 1000 km s—1;

6000 F T T
T RN 0 Lt | A
a000f A MelL GV : ‘
sooof 7 fho
2000 fof oot e
1000 F | i

0 1 2 3 4 5
Redshift

Giorgio Calderone (INAF-OATSs) QSFit: AGN spectral analysis Monte Porzio Catone, Jum. 10"‘, 2019 2/18



Quasar spectral catalogs in literature

Shen et al. 2011 (S11) catalog

@ Sample of 105,783 Type 1 AGNs:
e M; brighter than -22;
o at least one line broader than 1000 km s—1;

@ Spectra from SDSS/DR7 (~ 3800—9000A)
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Quasar spectral catalogs in literature

Shen et al. 2011 (S11) catalog

@ Sample of 105,783 Type 1 AGNs:

e M; brighter than -22;

o at least one line broader than 1000 km s—1;
@ Spectra from SDSS/DR7 (~ 3800-9000A)
@ Catalog of spectroscopic properties, e.g.

o Cont. luminosity ALy @ 5100A, 3000A and 1350A
o FWHM of HB3, Mgl and C Iv (and other) lines

v

6000 F T T

5000 oot M
H Mgll v
000 Mell R

] e s e e
2000F | o J

1000 F | i

0 1 2 3 4 5
Redshift

Giorgio Calderone (INAF-OATSs) QSFit: AGN spectral analysis Monte Porzio Catone, Jum. 10"‘, 2019 2/18



Quasar spectral catalogs in literature

Shen et al. 2011 (S11) catalog

@ Sample of 105,783 Type 1 AGNs:

e M; brighter than -22;

o at least one line broader than 1000 km s—1;
@ Spectra from SDSS/DR7 (~ 3800-9000A)
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Quasar spectral catalogs in literature

Shen et al. 2011 (S11) catalog

@ Sample of 105,783 Type 1 AGNs:

e M; brighter than -22;

o at least one line broader than 1000 km s—1;
@ Spectra from SDSS/DR7 (~ 3800-9000A)
@ Catalog of spectroscopic properties, e.g.

o Cont. luminosity ALy @ 5100A, 3000A and 1350A
o FWHM of HB3, Mgl and C Iv (and other) lines
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Shen et al 2011 is a great work, but...

@ do not accounts for host galaxy contribution;
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Shen et al 2011 is a great work, but...

@ do not accounts for host galaxy contribution;
@ do not accounts for Balmer continuum;
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Shen et al 2011 is a great work, but...

@ do not accounts for host galaxy contribution;
@ do not accounts for Balmer continuum;

@ the continuum is constrained locally, in the
neighborhood of an emission line;
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Shen et al 2011 is a great work, but...

@ do not accounts for host galaxy contribution;

@ do not accounts for Balmer continuum;

@ the continuum is constrained locally, in the
neighborhood of an emission line;

@ the data analysis is hardly reproducible
(source code has not been released);
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Shen et al 2011 is a great work, but...

@ do not accounts for host galaxy contribution; @ ambiguity in emission line
@ do not accounts for Balmer continuum; decomposition;
@ the continuum is constrained locally, in the
neighborhood of an emission line;
@ the data analysis is hardly reproducible
(source code has not been released);
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Shen et al 2011 is a great work, but...

@ do not accounts for host galaxy contribution; @ ambiguity in emission line

@ do not accounts for Balmer continuum; decomposition;
@ the continuum is constrained locally, in the @ new data can not be (easily)
analyzed ;

neighborhood of an emission line;

@ the data analysis is hardly reproducible
(source code has not been released);

4 8 O O 5 O O O - 4850 4900 4950 5000 ’)O’)O
[Calderone et al. 2012 (MNRAS, 24, 3081 )J

Giorgio Calderone (INAF-OATSs) QSFit: AGN spectral analysis Monte Porzio Catone, Jum. 10"‘, 2019



Shen et al 2011 is a great work, but...

@ do not accounts for host galaxy contribution; @ ambiguity in emission line

@ do not accounts for Balmer continuum; decomposition;
@ the continuum is constrained locally, in the o new data G217 lel be (easily)
neighborhood of an emission line; analyzed ;
@ — QSFit;

@ the data analysis is hardly reproducible
(source code has not been released);

4 8 O O 5 O O O . 4850 4900 4950 5000 ’)O’)O
[Calderone et al. 2012 (MNRAS, 24, 3081 )J
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And what if...

@ Analysis of new spectra ?
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And what if...

@ Analysis of new spectra ?
@ Need a custom analysis (e.g. add a prior, add a specific em. line ? etc...)
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And what if...

@ Analysis of new spectra ?
@ Need a custom analysis (e.g. add a prior, add a specific em. line ? etc...)
@ Huge new sample (e.g. SDSS-DR14Q or J-PAS) ?
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And what if...

@ Analysis of new spectra ?

@ Need a custom analysis (e.g. add a prior, add a specific em. line ? etc...)
@ Huge new sample (e.g. SDSS-DR14Q or J-PAS) ?

@ — QSFit;
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QSFit: Automatic analysis of AGN optical spectra

@ estimate AGN spectral quantities (luminosities, slopes, emission line properties, etc...);
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QSFit: Automatic analysis of AGN optical spectra

@ estimate AGN spectral quantities (luminosities, slopes, emission line properties, etc...);
@ do it quickly and automatically on large samples;
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QSFit: Automatic analysis of AGN optical spectra

Motivations:
@ estimate AGN spectral quantities (luminosities, slopes, emission line properties, etc...);
@ do it quickly and automatically on large samples;
@ Goal: generate a catalog of spectral quantities.
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QSFit: Automatic analysis of AGN optical spectra

Motivations:
@ estimate AGN spectral quantities (luminosities, slopes, emission line properties, etc...);
@ do it quickly and automatically on large samples;
@ Goal: generate a catalog of spectral quantities.

The approach:

@ analyze AGN spectra in a simple, replicable and shareable way using standardized recipes;
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QSFit: Automatic analysis of AGN optical spectra

Motivations:
@ estimate AGN spectral quantities (luminosities, slopes, emission line properties, etc...);
@ do it quickly and automatically on large samples;
@ Goal: generate a catalog of spectral quantities.

The approach:

@ analyze AGN spectra in a simple, replicable and shareable way using standardized recipes;
@ allow astronomers to study, test, modify and possibly improve the analysis recipes.
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QSFit: Automatic analysis of AGN optical spectra

Motivations:
@ estimate AGN spectral quantities (luminosities, slopes, emission line properties, etc...);
@ do it quickly and automatically on large samples;
@ Goal: generate a catalog of spectral quantities.

The approach:
@ analyze AGN spectra in a simple, replicable and shareable way using standardized recipes;
@ allow astronomers to study, test, modify and possibly improve the analysis recipes.

The challenge:

@ automatic spectral analysis of ~ 10° sources (SDSS DR7 Quasar catalog)
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QSFit ingredients:

@ Several model “components”:
e non-thermal continuum
e emission line profile
e host galaxy
e Iron and Balmer templates
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QSFit ingredients:

@ Several model “components”:
e non-thermal continuum
e emission line profile
e host galaxy
e Iron and Balmer templates

@ An environment programmatically to manipulate such components and their parameters:

e arbitrary combination;
o freeze/thaw parameters;
e link parameters (via a mathematical expression);
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QSFit ingredients:

@ Several model “components”:
e non-thermal continuum
e emission line profile
e host galaxy
e Iron and Balmer templates
@ An environment programmatically to manipulate such components and their parameters:
e arbitrary combination;
o freeze/thaw parameters;
e link parameters (via a mathematical expression);

@ A non-linear minimizer
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QSFit recipe:

@ Fit continuum (PL), host galaxy contribution and Balmer continuum and pseudo—continuum;

@ Galaxy template (elliptical):
Polletta+2007

@ Balmer pseudo—continuum
(n>=6 — 2,i.e. He, H(, etc.):
Storey and Hummer 1995

@ Balmer recombination continuum:
Grandi 1982, Dietrich+2002
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QSFit recipe:

@ Fit continuum (PL), host galaxy contribution and Balmer continuum and pseudo—continuum;
@ Subtract continuum offset: negative residuals: 50% — 10%;

@ Galaxy template (elliptical):
Polletta+2007

@ Balmer pseudo—continuum
(n>=6 — 2,i.e. He, H(, etc.):
Storey and Hummer 1995

@ Balmer recombination continuum:
Grandi 1982, Dietrich+2002
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QSFit recipe:

@ Fit continuum (PL), host galaxy contribution and Balmer continuum and pseudo—continuum;
@ Subtract continuum offset: negative residuals: 50% — 10%;
© Fitiron templates (UV and optical);

@ Galaxy template (elliptical):
Polletta+2007

@ Balmer pseudo—continuum
(n>=6 — 2,i.e. He, H(, etc.):
Storey and Hummer 1995

@ Balmer recombination continuum:
Grandi 1982, Dietrich+2002

@ lron UV template:
Vestergaard and Wilkes 2001

@ [ron optical template:
Veron-Cetty+2004
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QSFit recipe:

@ Fit continuum (PL), host galaxy contribution and Balmer continuum and pseudo—continuum;
@ Subtract continuum offset: negative residuals: 50% — 10%;

© Fitiron templates (UV and optical);

© Fit “known” lines;

@ Galaxy template (elliptical): ine) WIIAIL~ Type’ [ Line WITA]  Type
Polletas 2007 T
. ci 1908.734 B Hel 5877.30 B
@ Balmer pseudo—continuum Mg 2799.117 B N1 6549.86 N
_ A . [Nevi]  3426.85 N H 6564.61 B
(n>=6 — 2,ie. He, HC, etc.): % [on 3729.875 N “ N
Storey and Hummer 1995 [Nen]  3869.81 N N1 6585.27 N
o ) Ho 4102.89 B [Sin 6718.29 N
@ Balmer recombination continuum: :} 434168 8 [sin] 673267 N

Grandi 1982, Dietrich+2002 ’ N

@ lron UV template:
Vestergaard and Wilkes 2001

@ [ron optical template:
Veron-Cetty+2004

@ Emission lines
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QSFit recipe:

@ Fit continuum (PL), host galaxy contribution and Balmer continuum and pseudo—continuum;
@ Subtract continuum offset: negative residuals: 50% — 10%;

© Fitiron templates (UV and optical);

© Fit “known” lines;

© Fit “unknown” lines (to fix residuals);

@ Galaxy template (elliptical): ine) WIIAIL~ Type’ [ Line WITA]  Type
Polletas 2007 T
. ci 1908.734 B Hel 5877.30 B
@ Balmer pseudo—continuum Mg 2799.117 B N1 6549.86 N
_ A . [Nevi]  3426.85 N H 6564.61 B
(n>=6 — 2,ie. He, HC, etc.): % [on 3729.875 N “ N
Storey and Hummer 1995 [Nen]  3869.81 N N1 6585.27 N
o ) Ho 4102.89 B [Sin 6718.29 N
@ Balmer recombination continuum: :} 434168 8 [sin] 673267 N

Grandi 1982, Dietrich+2002 ’ N

@ lron UV template:
Vestergaard and Wilkes 2001

@ [ron optical template:
Veron-Cetty+2004

@ Emission lines
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QSFit recipe:

@ Fit continuum (PL), host galaxy contribution and Balmer continuum and pseudo—continuum;
@ Subtract continuum offset: negative residuals: 50% — 10%;

© Fitiron templates (UV and optical);

© Fit “known” lines;

© Fit “unknown” lines (to fix residuals);

© Free all parameters and run the final fit.

inti - Line WI [A] Type Line WI [A] Type
C S;:i)t(t);tzgg;ate (elllptlcal). STV 1399.8 B [(XID)] 4960.295 N
i Civ 1549.48 B [oug] 5008.240 N
. (o31])] 1908.734 B Hel 5877.30 B
@ Balmer pseudo—continuum Mg 2799.117 B N1 6549.86 N
_ ; . [Nevi] 3426.85 N Ha 6564.61 B
(n>=6 — 2,i.e. He, HC, etc.): % Bl s N N
Storey and Hummer 1995 [Nen]  3869.81 N N1 6585.27 N
o . Hs 4102.89 B [Sin] 6718.29 N
@ Balmer recombination continuum: :} 1321223 g [sin] 673267 N

Grandi 1982, Dietrich+2002 ’ N

@ lron UV template:
Vestergaard and Wilkes 2001

@ [ron optical template:
Veron-Cetty+2004

@ Emission lines

Giorgio Calderone (INAF-OATs) QSFit: AGN spectral analysis Monte Porzio Catone, Jum. 10, 2019 7/18



Example low—Z
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Example low—Z
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Example low—Z
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Example low—Z
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Example low—Z
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Example low—Z
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Example: high-Z

spec-0433-51873-0181 fits, z=1.0669, E(B-V)=0.050273
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Example: high-Z

spec-0433-51873-0181 fits, z=1.0669, E(B-V)=0.050273
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Example: high-Z

spec-0433-51873-0181 fits, z=1.0669, E(B-V)=0.050273
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Example: high-Z
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Example: high-Z

Lum. density [10%2 erg s A7)

spec-0433-51873-0181 fits, z=1.0669, E(B-V)=0.050273
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Example: high-Z

spec-0433-51873-0181 fits, z=1.0669, E(B-V)=0.050273
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Example: high-Z

Residuals [o]

spec-0433-51873-0181 fits, z=1.0669, E(B-V)=0.050273
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New quasar spectral catalog: The QSFit catalog

@ Start from S11 sample (105,783 Type 1 AGNSs):
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New quasar spectral catalog: The QSFit catalog

@ Start from S11 sample (105,783 Type 1 AGNSs):
@ Spectra from SDSS/DR7 (~ 3800-9000A)

Giorgio Calderone (INAF-OATSs) QSFit: AGN spectral analysis Monte Porzio Catone, Jum. 10“’, 2019 10/18



New quasar spectral catalog: The QSFit catalog

@ Start from S11 sample (105,783 Type 1 AGNSs):
@ Spectra from SDSS/DR7 (~ 3800-9000A)

@ Drop sources with z > 2
(to avoid issues in fitting the Ly« line);
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New quasar spectral catalog: The QSFit catalog

@ Start from S11 sample (105,783 Type 1 AGNSs):
@ Spectra from SDSS/DR7 (~ 3800-9000A)

@ Drop sources with z > 2
(to avoid issues in fitting the Ly« line);

@ Drop sources flagged as BAL
(to avoid issues in fitting absorption lines);
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@ Start from S11 sample (105,783 Type 1 AGNSs):
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@ Start from S11 sample (105,783 Type 1 AGNSs):
@ Spectra from SDSS/DR7 (~ 3800-9000A)

@ Drop sources with z > 2

(to avoid issues in fitting the Ly« line);

@ Drop sources flagged as BAL
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New quasar spectral catalog: The QSFit catalog

@ Start from S11 sample (105,783 Type 1 AGNSs):
@ Spectra from SDSS/DR7 (~ 3800-9000A)

@ Drop sources with z > 2
(to avoid issues in fitting the Ly« line);

@ Drop sources flagged as BAL
(to avoid issues in fitting absorption lines);

# Sources

The QSFit catalog

@ 71,251 sources;
@ QSFit input (SDSS data): ~ 18 GB;

@ QSFit output (results, plots, log
files): ~ 35 GB;

@ Analysis time (12 simult. process
INAF-Bologna): ~ 24 hours;

@ Size of final catalog (S11 + QSFit):
~ 85 MB;

@ 2, ~ 1.09 (median);
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New quasar spectral catalog: The QSFit catalog

@ Start from S11 sample (105,783 Type 1 AGNSs):
@ Spectra from SDSS/DR7 (~ 3800-9000A)

@ Drop sources with z > 2
(to avoid issues in fitting the Ly« line);

@ Drop sources flagged as BAL
(to avoid issues in fitting absorption lines);

# Sources
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The QSFit catalog

@ 71,251 sources;
@ QSFit input (SDSS data): ~ 18 GB;

@ QSFit output (results, plots, log
files): ~ 35 GB;

@ Analysis time (12 simult. process
INAF-Bologna): ~ 24 hours;

@ Size of final catalog (S11 + QSFit):
~ 85 MB;

@ 2, ~ 1.09 (median);

@ Elapsed time ~ 7 s (single source,
median);
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The QSFit website: http://gsfit.inaf.it/

Giorgio Calderol

Quasar Spectral FITting package

&
QSFit is a software package to automatically perform spectral analysis of Active
-—l— L f

Galactic Nuclei (AGN) optical/UV spectra. It provides estimates of:

« AGN continuum luminosities and slopes at several rest frame wavelengths;

« host galaxy luminosities (for sources with z < 0.8);

« luminosities, widths and velocity offsets of 20 individual emission lines (Ha, HB, Mgll, [OIll], CIV, etc.), and
luminosity of the blended Balmer lines (n = 7);

- luminosities of Iron blended lings at optical and UV wavelengtns;

« luminosity of the Balmer continuum;

« several "quality flags" to assess the rellabliity of the results.

The main purpose of QSFit is o allow anyone to perform AGN spectral analysis in a simple, replicable and shareable
way. The code is available on Github and can be easily customized for specific purposes.

Reference Paper
The paper was published on MNRAS, 472, 4051-4080 (2017). Preprint available from arXiv.

If you make use of the catalog or the code, please unknowledge as: Calderone et al., MNRAS, 72, 4 (2017)

New version released (v1.3.0)

A new QSFit version is available, see Changelog in Github for changes.
Also, a new online calculator is available here.

Catalog of spectral properties (ver. 1.2.4)

NEWS
After the publication of the paper we found a few small bugs in the code affecting:

« the freezing/thawing of the iron template component at optical wavslengths (this bug affected only the speciral estimates
for the sources with z < 0.4);

« the calculation of the spectral coverage of the emission lines (this bug affected only those source with many spectral
channels whase quality mask is not zero, as marked by the SDSS reduction pipeline);

« the spectral estimates of QSFit had a very weak dependence on the data type precision of the input keyword Z and EBV:
changing them from FLOAT to DOUBLE would introduce slight discrepancies in the results

We fixed all these bugs and generated a new QSFit catalog. The spectral estimates, in the vast majority of cases, are
compatible with the previous ones (within the quated uncertainties). The new catalog is available here and the new source cade
release can be downloaded here

(INAF-OATs) AGN spectral analysis
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The QSFit catalog

488 Who we are » |l## Composite spectra

The QSFit reference paper Is accepted for publication in MNRAS. (e e Ut Laus

The QSFit catalog (ver. 1.2) Is a collection of speciral properties of 71,251 Type 1 Active Galactic Nuclel (AGN), obtained

by the SDSS-DR10 survey.

The QSFit catalog was compiled using the QSFit software package, specifically designed to automatically perform speciral analysis of AGN at
opticallUV wavelengths, In a simple, replicable and shareable way.

The catalog provides estimates of:

& AGN continuum luminosities and slopes at several rest frame wavelengths;

® host galaxy luminosities (for sources with z < 0.8);

« luminosities, widths and veloctty offsets of 20 individual emission lines (Hct, HB. Mgll, [Olll], GIV, etc.), and luminosity of the blended Balmer
lines (n 2 7);

# luminosities of iron blended lines at optical and UV wavelengths;

® luminosity of the Balmer continuum;

 several "qually flags” to assess the reliabllity of the results.

The catalog Is avallable as a We also provide an of the catalog where we added, for each source, the quantities

reported In the Shen et al. 2011 catalog, to allow an easy comparison of the estimates in both catalogs.

“You can browse the catalog using the search form below. The avallable search criteria are: the SDSS plate/MJD/fiber; the SDSS name; a redshift
interval; and coordinates circle.

For each source we provide the interactive plot of best fitting model and residuals, the QSFit and Shen-+11 estimates, several images of the source
(using AladinLite), the SDSS FITS file of the spectra used for the analysis and the QSFIt outputs, namely the log file, the gnuplot files and the IDL
binary file where all the relevant info are stored.

Selectby: (2)Plate-MJD-Fiber (JSDSS name (JRedshift ()Coords
% - 51990
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The QSFit catalog

488 Who we are » |l## Composite spectra

The QSFit reference paper Is accepted for publication in MNRAS. (e e Ut Laus

The QSFit catalog (ver. 1.2) Is a collection of speciral properties of 71,251 Type 1 Active Galactic Nuclel (AGN), obtained

by the SDSS-DR10 survey.

The QSFit catalog was compiled using the QSFit software package, specifically designed to automatically perform speciral analysis of AGN at
opticallUV wavelengths, In a simple, replicable and shareable way.

The catalog provides estimates of:

& AGN continuum luminosities and slopes at several rest frame wavelengths;

® host galaxy luminosities (for sources with z < 0.8);

« luminosities, widths and veloctty offsets of 20 individual emission lines (Hct, HB. Mgll, [Olll], GIV, etc.), and luminosity of the blended Balmer
lines (n 2 7);

# luminosities of iron blended lines at optical and UV wavelengths;

® luminosity of the Balmer continuum;

 several "qually flags” to assess the reliabllity of the results.

The catalog Is avallable as a We also provide an of the catalog where we added, for each source, the quantities

reported In the Shen et al. 2011 catalog, to allow an easy comparison of the estimates in both catalogs.

“You can browse the catalog using the search form below. The avallable search criteria are: the SDSS plate/MJD/fiber; the SDSS name; a redshift
interval; and coordinates circle.

For each source we provide the interactive plot of best fitting model and residuals, the QSFit and Shen-+11 estimates, several images of the source
(using AladinLite), the SDSS FITS file of the spectra used for the analysis and the QSFIt outputs, namely the log file, the gnuplot files and the IDL
binary file where all the relevant info are stored.

* Plate-MJD-Fiber ()SDSS name (_Redshift (_Coords

289 - 519%0
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The QSFit catalog: results

Select by: (O Plate-MJD-Fiber ()SDSS name (9)Redshift () Coords

i o5 v = -

74 rows - Cursor on Objects for Info

J2000 ~ | 0042 54

spec-1495-52944-0401.fits, z=0.5994, E(B-V)=0.019752

0.5 T T T T T T
Data ——
FoV: 173.46° 0.45 | I Model |
— 04l | Continuum - - - - |
2 Cont. + Galaxy ——
Show| 25 ~ |entries |~ 0.35 1 Balmer —-—-— _|
n Iron ——
SDSS_NAME g 03 w Broad —— |
o it Narrow —— [
00425054:0102058 | G 025

i M Uni ,
\»'ﬂ ‘W*"NW‘ Unknown ——

_ g, o
020429.59+0109 500k 1\‘7\1'&‘#’&%%“\ A
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030044.43-003820.6

061050.75+635609.8
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The QSFit catalog: browse the spectrum

Catalogue of spectral properties of Type 1 AGN (observed with SDSS DR10)

Jio

® Emitted luminosity (O De-reddened flux File: spec-1495-52944-0401 X range (A): 2431

SDSS J004250.54+010205.9 [z = 0.5994 ]

Wbt WM

0500
v

v
Data: 0.1562

Luminosity dens. (1e42 erg/s/h)

237

5642 Rebinfac:|3 3

2587 2745 2913 3091 281 a4 704 3930 am as39 a7sa 120 5547
Rest frame A (A)
Data Model . Continuum
—e— Cont-+Galaxy -+ Iron lines, -+ Balmer comp
—e— Broad lines +— Narrow lines +— Unknown lines
V¥ Reference lines
3

[_IDisable balloons Show all components Hide all components lick on legend items to show / hide components — plot made using amCharts
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The QSFit catalog: browse the spectrum

Sky view & Catalogue selected fields

RA  10.71059 CONTS100_LUM 381,031
DEC  1.03498 GALAXY_LUM  34.2103

PLATE 1495 BR_CIV_1549_LUM  null
MID 52944 BR_CIV_1549__FWHM  null

FIBER 401 BR_MGII_2798__LUM 878398

SPEC  spec-1495-52044-0401 BR_MGI_2798__FWHM 231227

E BV 0.019752 BR_HB_LUM 578621
FluxtoLum.fac. 1.5218e-2 BR_HB__FWHM  3633.69
CONT1450__LUM  null BR_HA_LUM  null
CONT3000__LUM 55243 BR_HA__FWHM |

+} Recenter on source B View all fields

Associated files

|2 Preview PNG  Download: [ Log file | Gnuplot data | Gnuplot residuals | IDL data | SDSS DR10 FITS |
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QSFit

Applications:

@ Statistical studies on AGN samples, e.g.:
o trends of characteristic properties with redshift;
o slopes of BAL vs. nonBAL sources (= C. Campbell, master thesis @ Univ.
Southampton);
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o trends of characteristic properties with redshift;
o slopes of BAL vs. nonBAL sources (= C. Campbell, master thesis @ Univ.
Southampton);

@ Estimate importance of Balmer continuum in SEV mass estimates (= Varisco+18, master
thesis @ Univ. Milano—Bicocca);

@ Comparison of different galaxy templates;
@ Comparison of emission line models (Gaussian, Lorentzian, etc...);
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QSFit

Applications:

@ Statistical studies on AGN samples, e.g.:

o trends of characteristic properties with redshift;
o slopes of BAL vs. nonBAL sources (= C. Campbell, master thesis @ Univ.
Southampton);

@ Estimate importance of Balmer continuum in SEV mass estimates (= Varisco+18, master
thesis @ Univ. Milano—Bicocca);

@ Comparison of different galaxy templates;
@ Comparison of emission line models (Gaussian, Lorentzian, etc...);
@ Quick analysis of new data (e.g. J-PAS: ~ 3 million new sources in 6 yr);
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QSFit

Applications:

@ Statistical studies on AGN samples, e.g.:

o trends of characteristic properties with redshift;
o slopes of BAL vs. nonBAL sources (= C. Campbell, master thesis @ Univ.
Southampton);

@ Estimate importance of Balmer continuum in SEV mass estimates (= Varisco+18, master
thesis @ Univ. Milano—Bicocca);

@ Comparison of different galaxy templates;

@ Comparison of emission line models (Gaussian, Lorentzian, etc...);

@ Quick analysis of new data (e.g. J-PAS: ~ 3 million new sources in 6 yr);
@ Black hole mass estimates through AD modeling;

@ etc... )
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QSFit: current status

Version 1.2.4 (stable version)
@ Used to generate the QSFit catalog
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QSFit: current status

Version 1.2.4 (stable version)
@ Used to generate the QSFit catalog

Version 1.3.0 (development version)

o Fit of multiple spectra simultaneously;

@ Added [OIll]}5007 blue wing model component;

@ Supports Lorentzian profiles;

@ Supports absorption lines (guess wavelengths manually provided);
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Version 1.2.4 (stable version)
@ Used to generate the QSFit catalog

Version 1.3.0 (development version)

o Fit of multiple spectra simultaneously;

@ Added [OIll]}5007 blue wing model component;

@ Supports Lorentzian profiles;

@ Supports absorption lines (guess wavelengths manually provided);

@ Online calculator: http://gsfit.inaf.it/cat_1.30/onlinefit.php
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QSFit: current status

Version 1.2.4 (stable version)
@ Used to generate the QSFit catalog

Version 1.3.0 (development version)

o Fit of multiple spectra simultaneously;

@ Added [OIll]}5007 blue wing model component;

@ Supports Lorentzian profiles;

@ Supports absorption lines (guess wavelengths manually provided);
o

o

Online calculator: http://gsfit.inaf.it/cat_1.30/onlinefit.php
Last version in IDL;
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QSFit: current status

Version 1.2.4 (stable version)
@ Used to generate the QSFit catalog

Version 1.3.0 (development version)
o Fit of multiple spectra simultaneously;
@ Added [OIll]}5007 blue wing model component;
@ Supports Lorentzian profiles;
@ Supports absorption lines (guess wavelengths manually provided);
@ Online calculator: http://gsfit.inaf.it/cat_1.30/onlinefit.php
@ Last version in IDL;

The near future: Calderone 2019 (...or 2020 ?)

@ Analyze the DR14Q (up to z ~ 3) catalog (Paris et al. 2018);
@ Extend the analysis to z ~ 3 (consider absorptions up to Lyman edge);
@ Abandon IDL! = complete open source implementation in Julia:
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QSFit catalog creation guidelines

Easy reproducibility of results is a must!

@ Released as free software (nctps://www.gnu.org/philosophy/free-sw.en.html)
@ Resist the temptation to design an all-encompassing, or too general package;
@ Identify a clear goal:

o focus on “low” resolution (R < 5,000) of “low” redshift (z < 2) Type | AGN spectral
analysis, customization and performances;
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QSFit catalog creation guidelines

Easy reproducibility of results is a must!

@ Released as free software (nctps://www.gnu.org/philosophy/free-sw.en.html)
@ Resist the temptation to design an all-encompassing, or too general package;
@ Identify a clear goal:

o focus on “low” resolution (R < 5,000) of “low” redshift (z < 2) Type | AGN spectral
analysis, customization and performances;

V.

A difficult compromise

@ Avoid relying too much on individual software/language/library/standard: sooner or later it’ll
become a jail;

@ Avoid re—inventing the wheel,
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QSFit catalog creation guidelines
Easy reproducibility of results is a must!

@ Released as free software (nctps://www.gnu.org/philosophy/free-sw.en.html)
@ Resist the temptation to design an all-encompassing, or too general package;
@ Identify a clear goal:

o focus on “low” resolution (R < 5,000) of “low” redshift (z < 2) Type | AGN spectral
analysis, customization and performances;

V.

A difficult compromise:

@ Avoid relying too much on individual software/language/library/standard: sooner or later it’ll
become a jail;

@ Avoid re—inventing the wheel,

A\

The cooking paradigm:

@ Ingredients: small, well-defined functionalities which can be documented in less than~ 1
page, and implemented in a black box (i.e. a library);

@ Recipes: brief solutions to a problem (even an ill-posed one) based on ingredients.
o No need to be perfect: if you can do science with it, it is worth to be relased!
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Conclusions

@ QSFit allows simple, replicable and shareable standardized recipes for AGN spectral fitting;
@ Itis the only open source package currently available, allowing customized recipes;
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Conclusions

@ QSFit allows simple, replicable and shareable standardized recipes for AGN spectral fitting;
@ Itis the only open source package currently available, allowing customized recipes;

@ We applied the QSFit recipe to a sample of 71,251 sources with z < 2 = QSFit catalog:
o all results, plots and logs, are publicly released in a dedicated website;
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Conclusions

@ QSFit allows simple, replicable and shareable standardized recipes for AGN spectral fitting;
@ Itis the only open source package currently available, allowing customized recipes;
@ We applied the QSFit recipe to a sample of 71,251 sources with z < 2 = QSFit catalog:
o all results, plots and logs, are publicly released in a dedicated website;
@ Upcoming QSFit applications:

o Automatic analysis of the DR14Q (up to z ~ 3) catalog (Paris et al. 2018);
@ Automatic analysis of J-PAS low resolution spectra;
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Conclusions

@ QSFit allows simple, replicable and shareable standardized recipes for AGN spectral fitting;
@ Itis the only open source package currently available, allowing customized recipes;
@ We applied the QSFit recipe to a sample of 71,251 sources with z < 2 = QSFit catalog:
o all results, plots and logs, are publicly released in a dedicated website;
@ Upcoming QSFit applications:

o Automatic analysis of the DR14Q (up to z ~ 3) catalog (Paris et al. 2018);
@ Automatic analysis of J-PAS low resolution spectra;

References:

@ Paper: Calderone+17, MNRAS, 472, 4051
(http://adsabs.harvard.edu/abs/2017MNRAS.472.4051C)

@ QSFit website: http://gsfit.inaf.it/
@ Github repository: https://github.com/gcalderone/qgsfit/

|
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@ We applied the QSFit recipe to a sample of 71,251 sources with z < 2 = QSFit catalog:
o all results, plots and logs, are publicly released in a dedicated website;
@ Upcoming QSFit applications:

o Automatic analysis of the DR14Q (up to z ~ 3) catalog (Paris et al. 2018);
@ Automatic analysis of J-PAS low resolution spectra;
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Is it relevant to the INAF spectroscopy laboratory?

@ many functionalities have been implemented many times from scratch;

@ attempt to identify SW development habits ensuring reproducibility and long term use;
@ Basic take home messages:

o Think (plan) before you code! o Extract ingredients from recipes
o Keep It Simple and Short (KISS) o Use/deploy free software
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