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Pulsar Timing Array




Pulsar Timing Array (PTA)

INANOGrav, InPTA, EPTA, PPTA, CPTA, 2023]
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Researchers Capture Gravitational-Wave
Background with Pulsar “Antennae”

June 29, 2023 « Physics 16,118
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Four independent collaborations have spotted a background of gravitational waves that passes through our

Galaxy, opening a new window on the astrophysical and cosmological processes that could produce such waves.
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What is the source? [NANOGrav, 2306.16219]
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What is the source?

[INANOGray, 2306.16219]
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What is the source? [NANOGrav, 2306.16219]
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o RIKYNIEREIR 1 BEKRTZ v VR—JLE

o FHIEAVEIR (i.e., New Physics) : £r4X & O] gl

(T

Z=(SMBHB)

102 — " o o
« E T T [ T T T T favor “metastable cosmic string"’!
- : e i, .
i L Qfﬁv ghﬁﬂ ® -
5 1oL : E @ _
2S 10 S \ ; § =
& - disfavor cosmic strings? @ .
é , r Sruca ————— : .
- O et e vy =
- ¢ New Physics : H o £ . .
- ¢ New Physics + SMBHB , i i .
10—1 | | | | | | ¥ | I I | & | | £ | I I
A T % &5 & /) Y x5 s 4 v %5 F S &
¢ 5 5§ 4§ s5te &4 & Y5 TiLy OF R
L) N / Qe o ¥ N N vl & OER S S
‘9 p’ s~ Q ) ;é? é? oY ‘§7~-§y & % Q Q
S-S . S SRS A S | S
N2 & R ‘U 2 F
5 & . ——

P(D|H) —
P(D| H smpuB)

(marginalized) likelihood
12



Plan of talk

* Metastable cosmic string

* Summary



Metastable cosmic string

[Domcke-YH, 2606.03008]



[Preskill-Vilenkin '93]
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Metastable cosmic string [Preskill-Vilenkin ‘93]
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Metastable cosmic string [Preskill-Vilenkin ‘93]
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Metastable cosmic string

[Buchmuller+, 2107.04578, 2307.04691]
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Miracle of metastable string?
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Miracle of metastable string?
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PTA interpretation
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PTA interpretation
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PTA interpretation
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PTA interpretation
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Precise calculation of decay rate  ipomcke-vH, 260603008
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Our result [Domcke-YH, 2606.03008]
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Our result [Domcke-YH, 2606.03008]
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PTA interpretation changes [Domcke-YH, 2606.03008]
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Summary
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Future direction 1 [in progress w/ Domcke]
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Future direction 2

[in progress w/ Chitose & Yamatsu]
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Conventional calculation of decay rate
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Conventional calculation of decay rate

Decay rate per length: 1" ~ 2i exXp [—SB]
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Conventional calculation of decay rate

Decay rate per length: I ~ 2i exp [—SB]
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Conventional calculation of decay rate
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Metastable cosmic string [Preskill-Vilenkin ‘93]
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Metastable cosmic string [Preskill-Vilenkin ‘93]
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Metastable cosmic string [Preskill-Vilenkin ‘93]
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Metastable cosmic string [Preskill-Vilenkin ‘93]
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Metastable cosmic string [Preskill-Vilenkin ‘93]
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Metastable cosmic string [Preskill-Vilenkin ‘93]
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Future prospect of GW
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GW is observed by PTA!
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