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Blazars
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Blazar Source - 4rGL Catalog
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Blazar Optical Variability
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Blazar Optical Variability

https://en.wikipedia.org/wiki/Samuel_Oschin_telescope

Previous Survey: Palomar-QUEST Survey
Telescope: Samuel Oschin telescope
Diameter: 48-inch

Sensor type: CCD camera

Field of view: 16.6 degree?

Filters: Johnson UBRI and SDSS r7Zz’

Observation period: 2007-2009



Blazar Optica\ \/arlablhty - Structure Function

To determine the
temporal characteristics of  SF(r) = \/ (Im(t) — m(t —©)]2) — (62,) 0, = v/ {magerr(t)? + magerr(t — 7)2}
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Tomo-e Gozen Pipeline

Panstarrs-1 r-band data
(for zero magnitude determining)

!

Bias&dark subtraction Measure _
Tomo-e Gozen raw data mm) F|at-fielding —(Source Extractor) | » Image subtraction
Stacking (0.5 sec x 12)
1 Not Used ﬂ
Blazar data Supernova candidates

Not specially designed for measurement optical variability.
Need to verify its photometry!

Developed by Osawa et al. for data reduction and Morokuma et al. for supernova search.
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Standard Star Catalog @ spss

Standard Star Catalog from Ivezic et al. 2007

From STRIPE 82 (RA from 20:00h to 4:00h, DEC from -1.26° to +1.26°), a 300 deg? equatorial field of
the sky that was scanned multiple times by the Sloan Digital Sky Survey from 2000 to 2008

Magnitude range : 14~22 in 5 bands (ugriz)
Total number : 991472 stars

Used in this research : 302740 stars
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omo-e Gozen Used Data

Observation Date 31/8/2019~28/5/2021
Magnitude (based on SExtractor MAG_AUTO)  14~19 mag
Limiting magnitude (5 sigma) 16~19 mag

Zero magnitude (the magnitude for 1-count
signal with 1 second of exposure. depending 24~25.6 mag
on weather etc.)

Position in fits Edge 10 pixel excluded
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Data Selection
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Data Quality -Signal to Noise Ratio (SNR)
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Tomo-e Gozen sometimes incorrectly gives a brighter result.



Double Star
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Data Quality -Signal to Noise Ratio
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Data Quality -Signal to Noise Ratio
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Photometric Errors
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951 blazars
Observed Blazars 25917 epoch
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summary

* We used SDSS standard stars (302740 stars with 10094423 epoch)
to choose the proper data and pipeline parameters for Tomo-e
Gozen.

* We measured optical variability of BL lacs and FSRQs recorded In
the 4FGL catalog using Tomo-e Gozen Northern Sky Transient
Survey (951 blazars with 25917 epoch).
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