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Blue Compact Dwartf Galaxy NGC 4861

'NGC 4861

IC 3961

NGC 4861 belongs to a class of
cometary Blue Compact Dwart
Galaxies (BCDs: the local
analogue of galaxies 1n the early
Universe).

It consists of a dwart 1irregular
(IC 3961, a chain of HII regions)
with a bright knot (Mrk 59 =1
Zw 49, bright supergiant HII
region ).

It 1s a relatively young star-
forming galaxy with very low
metallicity:

/~0.13 Zo (Mapelli et al. 2011)

Distance ~ z = 0.003+/-0.00001
~11 Mpc



X-Ray Sources in NGC 4861 (XMM & Chandra)
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size upper limit ~9.9 mas x 3.8 mas
(~0.5pcx0.2pcatll Mpc)

An Intermediate Mass Black Hole
in the center of Mrk 59 9
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Chandra 2012

Red Cross => EVN 1.6 GHz position
Green Contour => VLA Contour

0.3-10 keV ~ 91 counts
2-10 keV ~ 8 counts
(background subtracted)

white arrow ~ 1”
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Mass Estimations

Lx~ 5.4x1038 erg/s (2-10 keV, d=11 Mpc)

Assuming NH=1x1023 /cm2, power-law index =1.8, and most of
photons at high energy (> 2 keV) are obscured.

or

Lx~ 8.7x103¢ erg/s (from not very constrained spectral fitting)

Lr ~2.8x1034 erg/s (@ SGHz.
Using the fundamental plane relation for accreting BHs:

log Lr=4.8 + 0.78 log Mgn + 0.67 log Lx (Gultekin et al. 2014)

We get Mpu~ 6 x104 Mo => IMBH (uncertainty ~ 0.7 dex)

or
Mg~ 2 x10® Mo -—~SMBH



Alternative Phenomena?

Supernova Remnants (SNRs), X-ray Binaries (XRBs),
Low-luminosity AGNs (LLAGNSs)....

Rx = Lr/Lx=vLy(5 GHz) / Lx(2-10 keV)

SNRs => log Rx ~-2.7 to -1.7
XRBs =>log Rx <-5.3

LLAGNs =>log Rx ~-3.8 to -2.8
IMBHs => log Rx~ -5.3 to -3.8

Mrk 59 => log Rx ~ -4.3 => IMBH (if Lx~5.4e38 erg/s)
Mrk 59 => log Rx ~ -2.5 => SNR (1f Lx ~ 8.7¢36 erg/s)



Net Rate (c/s)

Variability 1n short timescale
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Summary

We found a possible accreting black hole in the
center of Mrk 59, assuming a high column density
and an obscured nature, we estimated a black hole
mass of ~6x104 Mo, consistent with the mass for
IMBHs.

(or could the source be a SNR? or a SMBH?)

The nature of the source 1s still to be contirmed!



