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< The Big Bang

The Universe filled
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The Solar System forms

Today: Astronomers
figure it all out!
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e 21cm detection

— LOFAR, MWA, SKA, ...
— No direct detection yet

* Theoretical study

— Semi-analytic or
full numerical

— Properties of radiation
source as input parameter

* Need many
analysis method!
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genus O genus | genus 2

2D genus = (hot spots) — (cold spots)

(Melott et al. 1989; Gott et al. 1990; Colley & Gott 2003; Gott et al. 2007)



N-body: GOTPM

(Dubinski et al. 2004; Kim et al. 2009)

time

Reionization: C2Ray  21-cm signal
(Mellema et al. 2005)
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* N-body simulation
— ACDM model with WMAP 5yr parameters
— 20483 particles
— 66 Mpc/h box (~30" at z = 14)

e Reionization simulation
— 2563 mesh

— 4 source property models
« 2 for high-mass halos only (M > 10° M

« 2 for high-mass and low-mass halos
(108 < M/M,, < 109)
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« 2D genus curve clearly shows
the evolution of the reionization process.

« 2D genus method can be used
to discriminate between various scenarios.

« SKA will be able to produce data

suitable for the 2D genus analysis, with

— Integration: 100 ~ 1000 hours
— Beam size: 2 ~ 3 arcminutes
— Bandwidth: 2 ~ 3 MHz



