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Some characteristics:


• DC > 95%


• Wide F.O.V


• 300 GeV - 100 TeV
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=> HAWC is a good experiment to source monitoring.

A. U. Abeysekara (2017) DOI: 10.3847/1538-4357/aa729e 



Radio Galaxy (RG)
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B. Rrani (2018) arXiv:1811.00567

• RG is a class of Active Galactic Nuclei 

(AGN). 

• Host a relativistic jet misaligned with the 

line of sight. 

• Prove the physics of VHE emission 

process. 



Radio Galaxies at TeV
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Torresi, E. (2018) DOI: https://doi.org/10.1017/S1743921318007895

RG detected with TeV 

counterpart: 

1. IC310 

2. NGC1275 

3. PKS0623-35 

4. 3C 264 

5. M87 

6. CenA(core)

https://doi.org/10.1017/S1743921318007895
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Radio Galaxies at TeV 

B. Rani (2018) arXiv:1811.00567

The RG are:  

• The closest Extragalactic objects. 

• Harbors a Super Massive Black Hole ~10^(8-9) solar masses. 

• Luminosities up to 10^45 ergs s^-1. 

• Classified as Fanaroff and Riley type I (FR1).
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Radio Galaxies at TeV 
 “Like Blazars, TeV radio galaxies exhibit variability on multiple timescale” B. Rani (2018).  

There are two state: flaring and quiescent.  

A. M87 was the first TeV detected radio galaxy.  

Three active states:  

1. 2005 flare is reported by H.E.S.S. 

2. 2008 flare is reported by MAGIC   

3. 2010 flare is reported by VERITAS 

B. NGC1275 

Two active states: 

4. October 2016 

5. Dember 2016 

C. 3C 264



Figures
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M87 NGC1275 3C 264

At source: 1.15 At source: 1.47At source: 3.20

Preliminary Preliminary Preliminary

Using 1523 days



Upper Limit
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Source UL with EBL 
(TeV^-1cm^-2s^-1)

UL without EBL 
(TeV^-1cm^-2s^-1) Sigma

M87 2.63E-13 2.63E-13 2.77

NGC1275 1.21E-12 1.05E-11 0.82

3C 264 1.89E-13 2.56E-13 -1.36

EBL Model = Franceschini 2008
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D. Avila (2019) arXiv:1909.00075 & thesis

UL are comparable with the HESS observation of 2004



M87 light curve
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Simple Power Law  
Index = 2.31 
Redshift = 0.0044 
Energy pivot = 1 TeV

Preliminary



M87 light curve
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Preliminary



NGC 1275 light curve
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CutOff Power Law 
Index = 3.0 
Redshift = 0.017559 
Energy pivot = 1 TeV 
Energy cut = 500 GeV

Preliminary



3C 264 light curve
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CutOff Power Law 
Index = 2.3 
Redshift = 0.022 
Energy pivot = 1 TeV 
Energy cut = 10 TeV

Preliminary



Summary
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• The significance of the RG are less than 5 sigmas.  

• The UL were computed for three radio galaxies. 

• The LC were obtained for the three radio galaxies. 

Thanks!


