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Method: AN NILETE + Merger Tree

1. Fokker — Planck equation 2. Merger Tree
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1. Fokker — Planck equation
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Frequency [Hz]
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: primary scenario

EFAEIT—RFERELTEAShEGE
(pp collision%ﬂﬂ%*ﬁfi_‘?é)
Synchrotron

Hoag T tri ~ 300 Myr
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10° 107 108 10° 10191011 1012 [Cassano & Brunetti 2005, Cassano+2016]
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R/ \O—0@)Fap scenario
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Synchrotron tpy > 1 Gyr (v >1 GHz)
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2. Monte Carlo Merger Tree

T T T T

My = 2.08 x 10 M, Millennium simulation [Fakhouri et al. (2010)]

merger
* Merger rate per halo

% _ A (1011\24M®)0.13 é,_2_0 exp [(%)0.261 (1 N Z)o,1
0<¢é<1: BE=lt

* Accretion (median mass accretion rate)

1.1
M
T\ — -1 (-
(M) = 253 Mpyr (10121‘4@)

X(1 4 1.652)y/ Q0 (1 + 2)Z + Q,

o FHEASEH . 2 = 0 T Mass function
[Tinker et al. 2008]

example tree
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£78] : Luminosity-Mass relation

BR/NO—OEEERAIFE =S EE

data points...
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Ultra-Steep Spectrum RH & “small” halos

2021/10/18 BIRILX—TESIZFTHDSHKME




ELRDIRILE—

Z/\A—DEREN 51

« FHEDEFIRILF—D—EHEFREL TEUE
€rury(M, ¢,2) = ntfbaryonekin(M: $,Z)

o €y DNEEZBASEE R/ NO—DFEE
eturp(M,&,2) > K €1cpy (M, 2)

S E>EM2)(BEEHRDTRR)

Coma Cluster (ARNIKLETHE)
= K = 0.01(secondary), x = 0.001(primary)

€turb > € ETILINGA—E .. 1,

2021/10/18

BIRLF—TRLIFHDSHMI



luminosity - Mass relation

secondary
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luminosity - Mass relation

primary
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Peak Luminosity at the onset
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primary
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RHs
clusters

Occurrence : fpy =

—_— RH/R500>0.2 :
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RHs

Occurrence : = ————
f RH clusters

* best-fit parameters
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luminosity - Mass relation
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Number Count in the ASKAP Survey

* Number Count
~2000 RHs with the ASKAP sensitivity
*depends on ay

JO? 1 * Occurrence (atz = 0.2, M =~ 10'*M)

NVSS secondaty ... fry = 80%

**&555555 555555551: prlmar}7 .o fRH =~ 40%

secondary _ rms noise per beam Beam size

= primary |] NVSS 450 pJy/beam 45 arcsec

R ——
0.8 : ASKAP 10 uJy/beam 25 arcsec

EMU
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Summary

o TE/NO—®DFAn (Fokker-Planck eq.)
- primary ¥ FUFA : EF DA HEFE (= 300 Myr)
- secondary ¥ FUF : BGF Dloss timescale (> 1 Gyr)
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Caveat : DV LR EDEHERNPHE

secondary scenario CIXBIERZ DA Fermi-LLAT limits
UERMNIERICEAS LY ILAckermann et al. 2014
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IE$ . diffuse gamma-ray background
ANDEHFEE T2/
[Nishrwaki et al. 2021]
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secondary

Tap = 525 kpC
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Occurrence in ASKAP sensitivity

N =100
AS sensitivity
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