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MAGIC Telescopes - The Major Atmospheric Gamma Imaging Cherenkov Telescopes

Credit: MPP

� Stereoscopic very-high-energy gamma-ray
telescope system in La Palma, Spain

� MAGIC is sensitive in the energy range of 25 GeV
to 30 TeV

� MAGIC is to this day the most sensitive IACT
system in the energy range under 200 GeV

� Stereoscopic observation of the nothern
hemisphere through the MAGIC Telescopes since
2009
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What was observed? - The Source

Credit: E. Slawik/NOIRLab/NSF/AURA/M. Zamani/J. Hevelius/
NASA Universe of Learning/USNO/STScI
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The Source
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The Source - 1ES1959+650

Credit: E. Slawik/NOIRLab/NSF/AURA/M. Zamani/J. Hevelius/
NASA Universe of Learning/USNO/STScI

Name 1ES1959+650

Object Active Galactic Nucleus

Type BL Lac Object

Gal Lon 98.00°

Gal Lat 17.67°

Low Flux < 0.2 Crab Units

High Flux > 2.5 Crab Units

One of the brightest blazars in the
northern hemisphere
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1The Astronomer’s Telegram#9203, 01/07/2016
2The Astronomer’s Telegram#16939, 09/12/2024
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1ES1959+650 - Dataset

� First observation: 18th of March 2015 Last observation: 2nd of December 2019

� Total of 4 years, 8 months, and 14 day including 469 observations of over 135 hours of observation

� Zenith angles range from 36.0 ° to 61.8 ° in all moonless condition

� Atmospheric transmission at 9 km altitude was at least 80% or a cloudiness score of maximal 40
measured with a pyrometer

� Hands-on analysis performed by Shunsuke Sakuraiwith MARS tools

� This analysis presents the autoMAGIC cross-check performed by Justus
Koczwara and Cyrus Walther
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Concept & Advantages of autoMAGIC:
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Concept & Advantages of autoMAGIC:

1. Time-efficient data processing results in the opportunity for larger analysis scopes

2. Condensed flexibility in parameter choices through the usage of look-up tables

3. Pipeline that runs the analysis software, when all input files were found, and retrieves results
that serve to the next level of analysis software

4. Improved reproducibility through a central configuration file that is necessary to perform the
analysis

5. Metadata of the analysis can be saved for long-term storage, given its limited file size
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Investigation - Hands-on Lightcurve

2015-01-01

2016-01-01

2017-01-01

2018-01-01

2019-01-01

2020-01-01

Time [iso]

0

1

2

3

4

flu
x[

s
1 c

m
2 ]

1e 10 Preliminary

Data Points
Upper Limits

Cyrus Walther | 03/09/26 18 / 28



Investigation - Hands-on Lightcurve

2015-01-01

2016-01-01

2017-01-01

2018-01-01

2019-01-01

2020-01-01

Time [iso]

0

1

2

3

4

flu
x[

s
1 c

m
2 ]

1e 10 Preliminary

Data Points
Upper Limits

Cyrus Walther | 03/09/26 18 / 28



Investigation - autoMAGIC Lightcurve
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Investigation - Lightcurve Comparison
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Investigation - Flux Bin Histogram
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Investigation - Hands-on / autoMAGIC Ratio
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Investigation - Hands-on / autoMAGIC Ratio
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Investigation - Lightcurve Comparison

⇒ Search for ratio outliers in the lowest flux bin of the light curve
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Investigation - Cut Hands-on / autoMAGIC Ratio
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Wrap-up - 1ES1959+650 autoMAGIC Cross Check

� Investigation of the HBL blazar 1ES1959+650 in the time range of 2015 to 2019

� Dataset of 135 hours of dark data over four years has been analyzed and consistently cross-checked
through utilization of the autoMAGIC framework

� Cross check reproduces the characteristic violent multi-crab-unit flare in 2016 and continuous
low-state in 2019

� The cross check finds no bias toward any direction and can underline the hands-on analysis within the
systematic uncertainties of 20%

� Analysis provides a consistent view of the highly variable emission of 1ES1959+650 over a long-term
period and builds a groundwork to understand the characteristics of these variable source states
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Thank you

Adj. - Credit: E. Slawik/NOIRLab/NSF/AURA/M. Zamani/
J. Hevelius/NASA Universe of Learning/USNO/STScI

for your attention!
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