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Introduction

Distribution of the selected blazar candidates behind the LMC. 

   Żywucka et al 2018, ApJ, 867, 131

J0545-6846:

➔ α
J2000 

= 05h45m51.78s, δ
J2000 

= -68°46’03.00’’
➔ R = 6900
➔ I

mag
 = 21.27 

➔ integrated flux > 1 GeV:             · 10−12 erg s-1 cm−2 
           
                                         

9.6−6.1
+2.8



  

Introduction

➔ flaring activity detected in July/August 2008,

➔ integrated photon flux >100 MeV 
(21 ± 8(stat) ± 4(sys)) × 10−8 ph cm−2 s−1 ,

➔ maximum likelihood power law spectral index 
2.8 ± 0.3(stat) ± 0.1(sys),

➔ (α
J2000

, δ
J2000

) = (05h46.4m, −69◦01) with a 95% 
containment radius of 29’ and a detection 
significance of 4.6σ (TS = 30.1), using HII map,

➔  (αJ2000, δJ2000) = (05h46.2m, −69◦01)
with a 95% containment radius of 36’ and a detection 
significance of 4.5σ (TS = 29.3), with 2DG model.

The counts map of 30 Dor region in LMC.
                               
                                    Fermi-LAT; A&A, 2010, 512, 7 



  

Motivation

➔ To inspect the nature of the source.

➔ To check the possible association of the blazar candidate with a flaring activity in the Fermi-LAT 
data visible in 4th month of the LAT observations (between July/August 2008).



  

XMM-Newton analysis

➔ ObsID: 0690744201; observed in 2012 by the 
EPIC with the pn and the MOS CCD arrays.

➔ 372 counts in 25.7 ks in pn 

➔ 157 counts in 29 ks in MOS2  

➔ Best-fit: 
Γ

0.5 - 10 keV
 = 1.63 ± 0.20 

F
0.5 - 10 keV

 =          · 10-14 erg cm-2 s-1 

The XMM-Newton map of the J0545-6846 source.



  

Fermi-LAT unbinned analysis and results

➔ best fit position: 
α = 85.45˚, δ = -69.24˚

➔ error circle radius: 
0.72˚

➔ energy range < 1 GeV

Distance to J0545-6846: 0.59˚
Distance to 4FGL J0540.3-6920: 0.1˚

Fermi Science Tools (v11r5p3)
Pass 8 data (P8R3)
IRF: P8R3_SOURCE_V2
Event Class: 128
Event Type: 3
zenith angle cut 90˚
ROI 10˚
Energy Range: 100 MeV to 300 GeV
Galactic interstellar emission model: gll_iem_v07.fits
Isotropic spectral template: 
iso_P8R3_SOURCE_V2_v1.txt



  

Fermi-LAT unbinned analysis and results

TS map of the J0545-6846 region TS map with the pulsar modelled
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Fermi-LAT unbinned analysis and results

TS map with both the pulsar and the blazar 
candidate modelled

Significant γ-ray emission vanishes when 
modelling the pulsar and the blazar 
candidate.

Only 4FGL J0540.3-6920 and J0545-6846 
coincide with the best-fit position.
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                                    Fermi-LAT binned analysis and results

Binned analysis with fermipy

→ spatial bin size = 0.1°
→ 10 energy bins per decade
→ the same parameters as for binned analysis 

        → fast computation

Results: 

→ detection at 4σ level (TS = 15.4)
→ offset of 0.3° from best-fit position
    found in unbinned analysis

TS map produced with fermipy, all sources 
except  J0545-6846 are modelled
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An association of a Fermi-LAT flaring activity with J0545-6846 behind the LMC

Long-term monthly-binned Fermi-LAT light curve of J0545-6846 
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An association of a Fermi-LAT flaring activity with J0545-6846 behind the LMC

Spectral energy distribution of the blazar candidate
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Current status

➔ Only J0545-6846 and 4FGL J0540.3-6920 coincide with the best-fit position, i.e. R.A. = 85.45˚, 
decl. = -69.24˚, and Δ

r
 = 0.72˚, revealed in this study. 

➔ The optical location of J0545-6846 is 0.59˚ away from the reconstructed γ-ray best-fit position.

➔ The observed γ-ray activity does not seem to be caused by the pulsar emission based on the 
likelihood Fermi-LAT data modelling.

➔ The X-ray photon index derived with a power law fit is consistent with typical values for FSRQs or 
LBLs.

➔ The broad-band SED of J0545-6846 indicates a blazar-like double hump structure, which is 
characteristic of an FSRQ or an LBL.



  

What’s next?

1. We are checking the nearby sources to verify other possible associations with the γ-ray activity. 

2. Binned and composite likelihood analyses are in preparation to establish the significance level of 
the observed emission.

3. Analysis of the remaining 43 blazar candidates behind the LMC from Żywucka et al. 2018 is 
ongoing.

4. We are performing the systematic study of our findings, i.e. the false-positive detections.

Thank you for your attention!
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