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Giant Radio lobes of Centaurus A 
studied with the Chandra 



Giant Radio Lobes of Centaurus A

Adapted from McKinley+2022
MWA @ 185MHz

● Flat Λ-CDM (Planck XIII 2016):
H0=67.8, Ωm=0.308

● z=0.001830 (Spoon+2022)
● Distance = 3.8土0.1 Mpc 

(Harris+2010)
● Scale: 1。≈ 0.1409Mpc
● D

A
=8.068Mpc, D

L
=8.1Mpc

● Age at z = 11.596 Gyr

Region Distance from 
center (kpc)

S1 306.042

S2 314.197

N1 575.449

N2 461.210

N3 523.541

~300 kpc ~480 kpc

Stawarz+ 2013



Lobe spectrum 
● mekal+wabs*(mekal+p)o

w) ,
which corresponds to 
Local hot bubble, 
Galactic halo, and 
cosmic X-ray 
background

● 1.8-1.9     keV were 
ignored due to 
calibration uncertainty 
of Si K-edge (1.84  keV)

● In the fit, 0.6-7.0   keV 
were utilized for XIS0 
and 3, and 0.5-6.0   keV 
for XIS1

Stawarz+ 2013



Excess soft emissions seems present for both two “on” pointings, around 0.8 keV



● Due to bad statistics, it was not possible to distinguish between thermal and non-thermal
● Fit with Thermal plasma or non-thermal PL

The FoV is filled with kT~0.5  keV thermal gas (Pg ~8x10  -14 )

Is Thermal emission has too high pressure?  ng kT ∼ 10 −10    R1.5
-3/2

Stawarz+ 2013



Materials and Methods

Data Reduction 

• Raw ACIS-I observations (Chandra proposal 
14900703, cycle 14) for five regions (see Tab.1) were 
used for this study.

• Reduction using CIAO-4.15.1 with CALDB-4.10.4 
(Fruscione+2006) 

• Energy separation in Broad (0.5−7.0keV), Soft (0.5
−1.2keV), Medium (1.2 − 2.0keV), and Hard (2.0 − 
7.0keV) bands.

• Identification of point sources using wavdetect 
(Freeman+2002)  with sigthresh = 1.23 × 10−8 
corresponding to a false count rate of 1 per 81M  pixels.

• Counts, flux, spectra, and light curve extraction in each
energy band for individual sources using srcflux (Γ=2.0) 
and %GAL (Davis+2012) for adaptive galactic 
absorption) at 3σ confidence level.

 

Characterization :

• Hardness Ratios: HR
HS

, HR
HM

, HR
MS

 and X-ray colors C
HS

, 
C

HM
, C

MS
 using BEHR (Park+2006).

• Cross matching with GAIA DR3, AllWISE, 2MASS, and GALEX 
for spectral energy distribution fitting  to be done using CIGALE 
(Yang+2022)

No counterparts in GALEX AIS 5+6



Hardness Ratio

15203 N3 Combined



Counts statistics from srcflux



SUMMARY

1. We present a consolidated pipeline to identify and 
characterise point like sources in arbitrarily large-scale 
studies of Chandra observations.

2. We find the GRL to be a low X-ray count region, with 
slightly higher emissions in the sparse northern lobes 
for soft X-rays, with the southern lobe contributing 
more to the hard X-rays.

3. Higher photon counts above 3 keV could possibly be 
influenced by ionisation or non-thermal processes.
(L. Stawarz +13)

4. Possible identification of previously undiscovered 
sources, characterisation in progress. 



Currently, looking for positions
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