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VHE gamma-ray detection with IACTs Y
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AGNSs in the VHE regime (EX50 GeV)
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High-energy spectral component:
Inverse Compton/Hadron models
e Non-thermal emission

e Highly variable
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Credit: Astron. Astrophys. Rev. 2017, 25, 2

Strong EBL attenuation z> 0.2

EBL + instrument limitation: z< 1
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MAGIC extragalactic sky G

AGNs proposals in MAGIC: ~ 400 h dark time/year (+ simultaneous MWL observations)

e Expanding the VHE gamma-ray catalog
e Multi-year, MWL and Multi-Messenger monitoring of known objects
e Fundamental physics and cosmology

e Time-of-Opportunity (ToO) program: ~ 100 h/year

Alerts triggered by: P>  Multi-wavelength follow up:
> Fer.ml-LAT (GeV gamma rays) > Optical monitoring (KVA telescope)
> Swift (X rays & UV) > IR, radio and optical polarization

> |ceCube (neutrinos)

Daniel Morcuende (UCM) | V Meeting of AGN Research in Spain | July 2019



MAGIC On-site analysis (OSA)

e Provide raw, calibrated and reconstructed events

e Quick and automatized OSA performance
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MAGIC On-site analysis: High-level products

Significance of detection
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MAGIC On-site analysis: High-level products
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Look for intra-night variability in VHE band Fit spectrum assuming an EBL absorption model
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Latest ATels from ToO observations

Fast reaction
Flare advocates cross check OSA fast high-level analysis

ATel sent:
e Detection of a new source (>5 o) A
e Detection of a known source in flaring state [;\
Theﬁonomermgram
MAGIC detection of an increased activity from BL MAGIC detects enhanced flux of VHE gamma rays from
Lacertae at very-high-energy gamma rays TXS 0506+056
ATel #12724; Razmik Mirzoyan (Max-Planck-Institute for Physics, Munich), on behalf of the ATel #12260; Razmik Mirzoyan (Max-Planck-Institute for Physics) on Behalf of the MAGIC
MAGIC collaboration Collaboration
on 3 May 2019; 22:00 UT on 3 Dec 2018; 22:22 UT

Detection of sub-TeV gamma-ray emission from the

MAGIC detects an unprecedented activity from the flaring blazar TXS 1515-273 with the MAGIC telescopes
blazar 1ES 1218+304 at very high energy gamma rays

ATel #12538; Razmik Mirzoyan (Max-Planck-Institute for Physics, Munich), on behalf of the

ATel #12354; Razmik Mirzoyan on behalf of the MAGIC Collaboration MAGIC collaboration
on 3 Jan 2019; 22:11 UT on 28 Feb 2019; 22:14 UT
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MWL observations

Fast analysis result - Promptly organize MWL follow-up observations
SED modelling & MWL light curves, e.g. BL Lacertae in June 2015, A&A 623, A175 (2019)
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MAGIC observations by external scientists

Request MAGIC observation time:

https://magic.mpp.mpg.de/outsiders/magicop/

e MWL observations
e Theory contributors
e Help of MAGIC members

This observation cycle: 10% proposals led by external scientists

Last call for proposals ended on the 1st Nov, 2018. Stay tuned!
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https://magic.mpp.mpg.de/outsiders/magicop/

Conclusion & Outlook G

e OSA high-level products helpful for ToO campaigns

e Fast reaction: organize MWL follow-up observations

o Better locate and probe emission mechanisms
Prospects for the future:

e LST-1(CTA) in commissioning phase. On-site analysis chain needed soon!

Daniel Morcuende (UCM) | V Meeting of AGN Research in Spain | July 2019






Backup



MAGIC Telescopes
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MAGIC Telescopes G

® Mono up to 2009, then stereo system —_ =
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Credit: Alessio Berti
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AGNSs in the VHE regime (EX50 GeV)
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Blazar sequence Y
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BL Lacertae flare in 2015 aza 623, a175 (2019)

Two emission zones
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EBL gamma-ray absorption

The cosmic gamma-ray horizon
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y(TeV) + y(EBL) > e'e
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