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New constraints on B in:

Abell 521
CIZA J2242 (the 

“Sausage”)

Energy arguments 
on the ICM

Lack of IC 
emission

Radio relics 
probe B in 

cluster outskirts
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ON THE CONNECTION BETWEEN RADIO MINI-HALOS 
AND GAS HEATING IN COOL-CORE CLUSTERS

• Homogeneous analysis of Chandra data of 
the largest collection of mini-halo clusters 
currently known (~20 objects) 

• Correlation between mini-halo radio power 
(νP

ν) and cooling flow power (PCF):  

[νP
ν
]1.4GHz ∝ PCF

0.8
 

• Turbulent re-acceleration scenario: 
particle acceleration (origin of mini-halo) 
and gas heating in cool-cores (solution of 
cooling flow problem) can be due to the 
dissipation of the same turbulence, 
provided that B > 0.5 µG in the mini-halo 
region

Luca Bravi

Bravi, Gitti, Brunetti 2015, MNRAS Letter, in press
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COMBINING SURVEY DATA WITH 
SINGLE-DISH OBSERVATIONS

to produce images with 
high resolution and total-power information

Monica Trasatti, Uli Klein, Annalisa Bonafede, Gabriele Giovannini

The radio relic in the Coma cluster:

Interferometric image 
(NVSS)

High resolution

Morphological properties

Single-dish image 
(Effelsberg)

Total-power information

Spectral properties

Combined image 
(NVSS+Effelsberg)
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H2-based star formation laws 
in semi-analytic galaxy formation model

Lizhi Xie & Gabriella De Lucia
INAF-- Astronomical Observatory of Trieste

Cold Gas Stars

HI, H2

Blitz & Rosolowsky 2006;  Krumholz et al. 2009 
Gnedin & Kravtsov 2011;  Krumholz 2013         



• With H2-based star formation laws, our model can statisticallly   
reproduce a number of observational measurements of  galaxies at 
z=0.
– stellar mass function; luminosity function; HI mass function; H2 mass function; 

correlation between HI, H2 and stellar mass; black hole-stellar mass relation; 
metallicity-stellar mass relation; .....

• Future plan:
1.  HI and H2  gas evolution from high redshift to low redshift.
2.  SFR density profile and HI density profile for individual galaxies 

and their evolution.
3.  Predictions for ongoing and future projects.
4.  Dependance on evironment.
.........



Petar Mimica Simulations of Radio Emission from Swift J1644 Bologna, October 20-23, 2015

Simulations of Swift J1644+57 jet dynamics and emission  
two-component jet

single-component jet

•Source: GRB110328 / Swift J1644+57 
•jet launched after a tidal disruption event,blazar-like (jet 

pointing directly towards us) 
•radio emission from a powerful two-component jet 

expanding into circumnuclear medium (Mimica et al. 
2015)

2D axisymmetric relativistic hydrodynamic simulations: 
MRGENESIS (Mimica et al. 2009 A&A 494, 879) 
Time- and frequency-dependent radiative transfer: SPEV 
(Mimica et al. 2009 ApJ 696, 1142)



Petar Mimica Simulations of Radio Emission from Swift J1644 Bologna, October 20-23, 2015

O!-axis emission and its implications for future radio detections
light curves of the same jet seen at different angles
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Using a simple model and Euclidian geometry, the number of 
sources that a survey with limiting sensitivity Flim can detect:

Assuming D0=1028 cm and F0=0.2 mJy we estimate at 1GHz:
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Conclusion: tens of off-axis J1644-like events 
could be detected on a timescale of a few years



CI_off

CI_off+PL

New 
features of low 
brightness emission.   
Spectral studies 
suggest due to a 
previous jet activity. 

B1834+620: a restarted AGN seen by LOFAR
Emanuela Orru’

 email: orru@astron.nl

• no detection of the core (GPS)

• 4 components resolved

• new features elongation of inner lobes

• South-inner misalignment of elongation w.r.t the 
outer lobe  

HBA freq. ∼ 140 MHz

rms=1.2 mJy/beam

res=19”X18”

Monday, 12 October 15
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Polarization:

• To study the IGM properties.

• Detection lower than expected due to various reasons: 
ionosphere, calibration ...

• confirmed the RM of 60 rad m m found at hight 
frequencies.
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One LOFAR HBA image, 590 sources.

Williams et al. (2013)
All sources
Doubles

Source counts:

•More than 1000 sources were detected. 

•The analysis of the areal density: no deviations from a single 
power- law are observed. A single population dominates our sample.

• 46 candidate FR-IIs (double lobed sources). 

•For a given flux density limit, the areal density of the “doubeltjes” 
exceeds the density of these sources at 1.4 GHz by a factor of ~ 10.
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