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General relativistic simulation of topolotial defects in the early universe
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How did the Universe begin? Numerical relativity
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What is the Universe made of?
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Adaptive mesh refinement (AMR)
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How can we probe the early Universe?
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Binary black hole merger (test)
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Gravitational wave observation as a probe of the early Universe Purpose of this project

—18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 . .
e T Toe o o R AR AR Cosmic string loop —
I J - Y | S
I e A - ORS00 SR Y e . __» Blackhole
al e ot s T * * % * el G g - ‘ i |, Domain wall Co||apse
=== BBO-corr "*=* adVirgo \f;
2L ==*. LISA-corr ~. . KAGRA d.. Massive Binaries - Compact binary inspirals 4 2 | .
g - HEEEEEEE EBEERRERER
OF ' ' ~ 2wt 3 ==* -adLIGO-corr " - > ‘ Md?lﬂﬁmbm ------- 1 10
I IR BN NN - - ..-...-. ============
—iLl. L -!i ______ f ___________ _4
D e et P W e . .._l__.__._ﬁll.. HF JANENEN. YH
gl ...l g """"""""" E!i o '."-“. | P ...Illll!ll... .......-.--.......
i e i Fiad . N (BE7( DRSNS R S ... aan '... ....E"iiii-.-..
10} G+ : i /e o F7-3--15 S 410 .==i dnk i==. _ NEEE 5 .
| Y@ ﬁwﬁ“mi'ii AR EEEE o firasdernfunia] ... anr i .-- | HEE |!--,l JER 1
% S E!i / {-{ . E ' ...==-.IHHH==... .....I---ﬂ......

SRSk JaE SESNS T e g i e WO
-16]- - SRR S 0 L -le EEEEEEEE HLYEEEENEF 48
o] T e T W S SRR AR b [ [TT—— |

ffffffffff o et | EEEEEEEE EEEEENES
B o s !, _______ e gn e pastens tea e o eh s inns = _22 | |

--iS -—iG —-ll4 -12 --IIO -8 -6 -4 -2 0 2 4 6 8 10 12 14 16

Log4o( Frequency [Hz] )

scalar field implosion (test simulation) black hole



