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A Glance at Blazars 
• Subclass of AGN
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• Blazar Sequence:
• LBL, IBL, HBL …
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HESS - Aharonian et al. 2007

PKS 2155-304

Open Question #2:
Does the dominant emission 
mechanism for IBLs change 

during flaring periods?
STUDY AND MODEL IBLs DURING BOTH 

FLARING AND NON-FLARING STATES!
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A.U. Abeysekara et al. 2018

**Rise time of ~2-3 hr and a decay time of ~36 min** 

Previous flaring activity has 
only shown rapid variability 

(minutes to day timescales)!
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2020-2021 Oct. 15, 2022 Oct. – Dec. 2022

General Increased 
Activity from BL Lacertae

Multiple rapid GeV flares 
observed 

General optical brightening 
Elevated radio state

Fermi-LAT Detects   
Rapid GeV Flare

Fermi-LAT observes 
~day-long GeV flare

Follow-up observations 
requested

Multiwavelength         
Follow-Up Campaign

Multiple observatories 
across the EM spectrum 

perform perform follow up 
observations (ex. Swift, 

VERITAS)



VERITAS
• Fred Lawrence Whipple Observatory, Tucson, AZ, USA 
• Array of four 12-m Atmospheric-Cherenkov Telescopes 
• Energy range: ~ 100 GeV to ~ 30 TeV
• One of the most sensitive ground-based TeV observatories
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• Total Exposure: ~10 hr
• Sept. - Dec. 2022

• ~10% Crab Nebula Flux; 28σ
• F (>350 GeV): (1.1 ± 0.1) ✕ 10-11 cm-2s-1
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VERITAS Results
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• Total Exposure: ~10 hr
• Sept. - Dec. 2022

• ~10% Crab Nebula Flux; 28σ
• F (>350 GeV): (1.1 ± 0.1) ✕ 10-11 cm-2s-1

• Photon Index: 3.6 ± 0.1
• Power Law Fit: 𝝌2/DOF ≅ 10.2/4 ≅ 2.6
• Soft spectrum consistent with previous flares
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VERITAS Photon Spectrum
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~ 40 days!
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Spectral Energy Distribution - VERITAS Epoch
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SED Modeling

• One-zone SSC vs. SSC+EIC modeling

• Nested model
• Allows for direct comparison

• Publicly available blazar SED modeling tool
• https://github.com/Ohervet/Bjet_MCMC

11

O. Hervet et al. 2024
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SSC Model SSC+EIC Model

Reduced Chi Square: 97.8 / 56 = 1.75 Reduced Chi Square: 54.4 / 52 = 1.05 

7𝜎 preference for SSC+EIC model 
over pure one-zone SSC model!
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Open Question #1:
What is the dominant 
emission mechanism 

that drives the 
observed HE emission 

from IBLs?

SSC + EIC is 
preferred (7𝝈) in 

this case – needs 
further study!

Open Question #2:
Does the dominant 

emission mechanism 
change during flaring 

periods?

First long-duration 
(~ 40 days) VHE 
flare observed – 

needs further study 
during different 
flaring states!
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Thank you! QUESTIONS?
Email: claire.hinrichs@cfa.harvard.edu
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