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Overview

e Mini-Halos
© Research Goal
© Reduction
o Preliminary Results

e Future work
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What is MH?

e Mini-halos (MH) are centrally located, steep- SISt e
o . o 20" FWHM
spectrum diffuse radio sources found in the ®

cool cores of relaxed galaxy clusters

14:00.0

e MHs are rare, with only ~ 40 known including
candidates.

Declination

-27:16:00.0

e Cluster hosting MH always has radio active
BCG whose emission is embedded in MH
itself.

18:00.0

10:24:00.0 50.0 23:40.0

* The radio active BCG provides at least a "~ .
fraction of the seed electrons that produce Right ascension
the diffuse emission
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Origin of the MH?

Hadronic Model

ICM
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Research Goal

O 1.Derive the observational properties of the 3 new MHs and 7 new
candidates (CM H) from MGCLS. (Knowles et al., 2022; Kolokythas et al., 2025)

O 2.Confirm the nature of the cMH

O 3. Revise the statistics of mini-halos with the inclusion of the new
detections to study the systems in the context of the theoretical models
for their formation

O 4.Perform a radio/X-ray analysis of confirmed MH.




Data Reduction

J0027.3-5015

2GC Calibration
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Data Reduction

J1539.5-8335

2GC Calibration 3GC-DDFacet Calibration le—s
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Preliminary Results
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Abell 85
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Preliminary Results

A85 Point-to-Point Correlation

~5.0 e The radio emission scales linearly
S = -+ .
Ksu=1.0120.11 with the thermal gas (k = 1)
-5.5
] e  Strongly favors turbulent re-
Q .
2 6.0 acceleration models.
©
= _ . | I i sl 2 ily \ \ e Turbulence (e.g., from sloshing in
= T 17| |
j'@" | ﬂ“ e cool cores) re-accelerates
relativistic electrons
~7.01 g
. . . . . e Turbulence is stronger where gas
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density (X-ray) is higher
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Preliminary Results

Correlation Between P,., GHz and Cluster Mass

Puh. 1.46Hz (W HZz™1) VS Mgsoo(M o)
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Moderate Correlation |
(Laferriere et al., 2020)

Pearson coefficient: rp = 0.44
p-value: pp, = 0.011

InCIUdlng MGCLS MH  (Kolokythas et al., 2025)
Pearson coefficient: rp = 0.48
p-value: pp, = 0.002
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Preliminary Results

Correlation Between P,., GHz and Cluster Mass
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With MGCLS MHs & cMH:
Strong Correlation Observed

Pearson correlation coefficient: r, =0.
69

Probability (p-value): p, =0.006 %
A second order correlation is seen as
the BCG correlate with the cluster
mass and it provides at least a fraction
of the seed electrons that might

produce the diffuse emission
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Preliminary Results

Future Work o
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Continue using DDfacet and

. . Perform a spectral index Continue point-to-point
gilgi?rranglc?c?n%glrnélazg gfs analysis of the MH/cMH correlation analysis (radio
affected by artefacts on using uGMRT and MeerKAT  vs. X-ray) for all the sample

data

source.
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Takeaways Notes

Radio &/ X-ray Analise

1.The MH spatially confined within the region of
thermal X-ray emission, indicating a close
connection with the intracluster medium (ICM)

2.We found a near-linear correlation (k = 1.01)
between radio and X-ray surface brightness
in A85, indicating a strong coupling between
thermal and non-thermal components. This
result supports a turbulent re-acceleration

scenario.

Correlation Between P,.4 GHz and
Cluster Mass

3. Inclusion of MHs and cMHs of our sample in
the radio power and mass correlation
provides insight into a stronger correlation

that were not seen before.

4. A second order correlation is seen as the BCG
correlate with the cluster mass and it provides
at least a fraction of the seed electrons that

might produce the diffuse emission.
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