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SRG-TR
TUG RTT 150 ve SRG-ART-XC
Ikili işbirliği Protokolü

SRG-TR Çalışma Grupları:

AGN
Galaksi Kümeleri
Katalklizmik Değişenler
X-ışın çiftleri
Yıldız



SRG tarafından sert x-ışın 
kaynağı tespit edilen koordinatlar

Kırmızı Daire: SRG görüş alanı

Mavi Daireler: Görüş alanı içinde kalan 
kaynaklar

Renk tabanlı AGN aday araması

MOS gözlemleri

Sonraki Adımlar:

ugriz ve wise gibi 
çok bantlı gözlem verilerinin alınması



SDSS PSF Mag DR16 (Galactic Extinction Corrected)
u g r i z

16.158 16.234 16.203 15.867 16.105
WISE (AB Mag)

w1 w2 w3 w4
14.308 13.848 12.78 11.826

SDSS Colors
u-g g-r r-i i-z

-0.10177 -0.02046 0.33952 -0.27849
Wise Colors

w1-w2 w2_w3 W3-w4 i-w3
0.46 1.068 0.954 3.21562

Renk Tabanlı 
Sınıflama

Wise
SDSS
PannStars

Fotometrik ren renk diyagramları
Neural Network
AGN adaylarını belirleme
Fotometrik z tahmini

Başarı oranı ~%98

2 milyon feed kayak



 

Alan 
SDSS+Wise 
Kaynaklar Star Galaxy QSO 

1 10 10   
4 22 22   
5 29 27 2  
7 1 1   

13 8 7  1 

14 7 3 1 3 

15 14 13  1 

16 11 7 1 3 

17 9 9   
 
 
Alanlarda bulunan QSO adaylarının listesi (PRB; adaylık olasılığı): 
 

Area Name RA Dec PRB Alandaki # 

13 J011754.69-074824.9 19.4778813 -7.8069294 0.88170941 1 

14 J101504.13+492600.7 153.76723 49.4335307 0.96498415 0 

14 J101510.09+492633.2 153.792075 49.4425633 0.50946992 ? 

14 J101500.58+492609.6 153.752423 49.4360107 0.66801495 ? 

15 J030536.51+762256.2 46.4021542 76.3822936 0.9968222 5 

16 J105452.40+771310.0 163.718356 77.2194699 0.57678209 0 

16 J105445.31+771314.5 163.688799 77.220713 0.98995186 4 

16 J105452.74+771345.1 163.719758 77.2292013 0.77446198 ? 

 
Alandaki #, Sunumlarda alan üzerindeki işaretli numaraları veriyor.  
PRB değeri 0.85 altında kalan adayların galaksi olma ihtimali de QSO ihtimaline yakın.  
 
Alanlarda bulunan Glaxy adaylarının listesi: 
 

Area Name RA Dec PRB 

5 J172308.82-124713.3 260.78677 -12.787028 0.76441918 

5 J172311.26-124808.6 260.796943 -12.802401 0.89997562 

14 J101501.89+492540.1 153.757882 49.4278118 0.59798171 

16 J105450.52+771207.6 163.710502 77.2021294 0.95274616 

 
 
 
 

Z_phot = 0.21 +- 0.02

Renk tabanlı AGN aday arama
ve 

Kırmızya Kayma (z)  tahmini sonuçları

~21 kadir

Blazar
Gözlem bekleniyor
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TAYF Fotometri X-Işın SED
2 Author et al.

Figure 1. Upper panel shows the Swift/XRT data obtained in 2012 together
with the best fit absorbed power-law model. Lower panel shows the residuals
from the best fit model in units of the uncertainties in respective energies.

ing 15 at the TFOSC spectrograph which provides a spectral reso-
lution of 12 Å in the range of 3700–8700 Å spectral coverage. We
utilize a 2” wide slit with a position angle of 90 degree to acquire the
spectral images of the quasar candidate as well as the spectroscopic
standards and Fe-Ar lamp.

3 RESULTS AND DISCUSSIONS

3.1 The Nature of the Quasar

The analysis of the spectroscopic observations of
SRGA J030536+762256 yield a typical quasar spectrum with
both broad and narrow emission lines. The nature of the spectrum
confirms that the source is a quasar.

The absolute brightness in the i-band is

Mi = mi + Ai + 5 � 5 log dL(z) + K(z) (1)

where mi is observed PSF brightness from SDSS DR16 (?) and Ai

is galactic extinction correction. The photometric observations from
SDSS DR16 yields i-band PSF magnitude of 15.867 after correcting
from the galactic extinction using the dust maps of ?. The luminosity
distance (dL) of the source is xxx for a flat Universe with H0 =
70 km s�1 Mpc�1,⌦m = 0.31, and⌦⇤ = 0.69. The final correction
parameter in the equation is K-correction which is calculated for
z = 2 following ?. Therefore the absolute i-band brightness of the
source is found to be �24.334.

Comparing with a quasar template spectrum of ? using the
redshift determination algorithm of zFinder (?), we determine the
redshift of the source to be 0.198±0.02. The uncertainty of the red-
shift is calculated considering redshifts from the full range spectral
fit and emission line fits available in the spectra (ie. H↵, H� , OIII).

We convert the wavelength and the flux densities to the quasar
rest frame by multiplying with (1 + z) and (1 + z)3 respectively.
To calculate the monochromatic fluxes at 5100 Å we integrate
the flux densities in a 100 Å wide range. Our calculations result
that L5100 = 44.665 and LBOL = 45.526 adapting the conversion
method in ?.

Figure 2 shows the dereddened rest frame optical spectrum on

Table 1. This is an example table. Captions appear above each table. Re-
member to define the quantities, symbols and units used.

SRGA J030536+762256

z 0.1986
DL

Mi (z = 2) �24.334
f5100
L5100 44.665
LBOL 45.526
L/LEdd
MBH

the top panel. The spectra decomposed to quasar and host galaxy
contributors using the PCA method.

3.1.1 Continuum and Emission Line Fitting

Continuum slope calculation.
Mbh calculation from emission line FWHMs.

3.2 Photometric Light Curve

The Zwicky Transient Facility (ZTF) observed the
SRGA J030536+762256 for ⇠ 1320 nights between March
of 2018 and November of 2021 in two filters; g (centered at
around 4500 Å) and r (centered at around 6500 Å). ZTF employs
the Palomar 48-inch Schmidt telescope with a dedicated camera
having 47 deg2 field of view and scans the northern sky every
three nights (?). The Figure 3 shows the ZTF light curve for
SRGA J030536+762256 with 355 data points in g band and 396
data points in r band. We applied the one dimensional linear
interpolation to calculate the (g-r) color. Figure 5 shows the change
of (g-r) color with the g band magnitude where the quasar appears
to be redder when brighter. The general tendency for the quasars is
to be bluer when brighter (ref).

3.3 SED

In order to gain more insight about the properties of this hard X-
ray identified AGN we construct its spectral energy distribution
(SED). We use archival broad band photometry from the survey
catalogs, such as WISE, 2MASS, SDSS and GALEX, that covers the
wavelength region from UV to the IR.

We get the Galactic extinction corrected u-, g-, r-, i-, z-band
magnitudes (ps f Mag) from the Sloan Digital Sky Survey (SDSS;
?) Data Release 17 (?) PhotoObj catalog 2. Photometric flags of the
SDSS measurements (SDSS name = SDSS J030536.50+762256.2,
Object ID=1237670444620644583) show that they are all reliable.
We use near-infrared Two Micron All Sky Survey (2MASS; ?) J-,
H-, Ks-band measurements from the 2MASS Point Source Cat-
alog (?). Based on the photometry artifact contamination and/or
confusion flag (cc_flag) these are realiable measurements. 2MASS
measurements are corrected for Galactic extinction based on the ?

maps (E(B-V)= 0.2919).
We take WISE mid-IR photometry at 3.4 (W1), 4.6 (W2), 12

(W3) and 22 µm (W4), from the AllWISE source catalog3 (?). All of

2 https://skyserver.sdss.org/dr17/
3 http://wise2.ipac.caltech.edu/docs/release/allwise/
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Figure 2. Dereddened rest frame optical spectra of SRGA J030536+762256 (top). The observed spectra decomposed to quasar (middle) and host galaxy
(bottom) components.
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Figure 3. ZTF light curve in g (blue) and r (orange) bands for SRGA J030536+762256. The yellow line indicates the epoch of spectral observation.

the WISE photometric measurements of this source are reliable with
zero cc_ f lags values (cc_ f lags =0 00000) showing no contami-
nation from di�raction spikes, bright sources or the moonlight (i.e.,
‘moon_lev’  5 ) and have good quality according to the quality
flag (w1, 2, 3, 4 f lg). For any FIR detection we checked AKARI/FIS
all-sky survey bright source catalogue version 21 (?) within a ra-

1 http://www.ir.isas.jaxa.jp/AKARI/Archive/Catalogues/FISBSCv2/

dius of 20 arcsec with respect to optical counterpart coordinates and
could not find any FIR detection.

MNRAS 000, 1–4 (2015)



Tayf Analizleri
1- zFinder ile Kırmızıya Kayma Belirlenmesi

zFinder: Kaçan, Hökelek, Filiz Ak 2022

Kuazar Şablon Tayfı ile Gözlenen tayf arasında 
Rank korelasyonu tabanında 
uyumluluk hesaplayarak z belirleniyor.

z = 0.196 +- 0.012
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Gaklaktik katkı ihmal edilebilir düzeyde

4000 A kırılması belirgin

PL slope = -3.9568

a_l = -1.95

Kuazarlar için ortalama 
a_l değeri -1.54

Vanden Berk vd. 2001.



Galaktik Sönümleme Düzeltmesi + Süreklilik Power Law Fiti + Salma Çizgileri Modellemesi

PyQSOFit, Yue Shen ve ekibi QSOSpecFit,   Kaçan, Hökelek ve Filiz Ak, in prep



Çizgi FWHM
Km/s

EW
A

Ha broad 5585 393.4

Ha narrow 5.2

Hb broad 6610 82.0

Hb narrow 3.1

[OIII] 5007 1191.0 58.3

[NII] 6585 1206.6 11.1

[SiII] 1209.2 3.1

Parametre Değer
z 0.196 +- 0.012

M_i (z=2) -22.66
M_KD 8.26

L_5100 43.45
L_BOL 44.31
L_Edd 0.1 ila 0.01

N_H < 0.2 × 1022 cm−2
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Figure 2. Dereddened rest frame optical spectra of SRGA J030536+762256 (top). The observed spectra decomposed to quasar (middle) and host galaxy
(bottom) components.
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Figure 3. ZTF light curve in g (blue) and r (orange) bands for SRGA J030536+762256. The yellow line indicates the epoch of spectral observation.

the WISE photometric measurements of this source are reliable with
zero cc_ f lags values (cc_ f lags =0 00000) showing no contami-
nation from di�raction spikes, bright sources or the moonlight (i.e.,
‘moon_lev’  5 ) and have good quality according to the quality
flag (w1, 2, 3, 4 f lg). For any FIR detection we checked AKARI/FIS
all-sky survey bright source catalogue version 21 (?) within a ra-

1 http://www.ir.isas.jaxa.jp/AKARI/Archive/Catalogues/FISBSCv2/

dius of 20 arcsec with respect to optical counterpart coordinates and
could not find any FIR detection.
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Işık Eğrisi



4 Keşfedilen Kuazar 1 Starburst/Seyfert
(Galaksi grubu ile işbirliği) 

2 Blazar

SRG-TR Çalışmaları ile Gözlenen AGN’ler

1 LİNER
(Galaksi grubu ile işbirliği) 

Henüz Tanımlanmamış Kaynaklar



SRG-TR Çalışmalarının Kazanımları 

Genç araştırmacıların yetiştirilmesi
Tecrübeli gözlemcilerin yetiştirilmesi

Tayf indirgeme IRAF
Tayf indirgeme Python

MOS

Koordinasyon ve işbirliği Yeni Yazılım Geliştirme

SRG-TR Ekibine katkılarından dolayı teşekkür ederim.


