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Pulsar Timing Array - Pulsar
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Pulsar Timing Array - Timing
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Pulsar Timing Array - Array
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Gravitational Wave Background
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International Pulsar Timing Array
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NANOGrav 12.5yr
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NANOGrav 12.5yr
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No conclusive evidence for the
detection of a Gravitational
wave background !
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PPTA DR2
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EPTA DR2
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IPTA Data release 2
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IPTADR2: EPTADR1 + NG9 + PPTA DR1e (Perera et
65 millisecond pulsars with up to 30 years of observations with
up to 8 radio telescopes worldwide and ~100ns precision

MD

al. 2019)
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IPTA DR2 - Bayesian Analysis
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IPTA DR2 - Bayesian Analysis
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IPTA DR2 - Comparison
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All three PTAs independently find a consistent uncorrelated spectrally-similar noise process
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Interpretation
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Supermassive black hole binaries

Credits: EHT
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IPTA DR2 - Astrophysical Inference

—14 -
o
O
< —15
—
(@)}
O
— —16 H{ —— M21Pop s NG 12.5yr
IPTA DR2 Pop msssm PPTA DR2
s |PTA DR2 s EPTA 6PSR
—17 I ! | I
2 3 4 5 6 7

pULS,qQ

?\«
3
~
=
a
Z,

IPTA DR2: GWB Search (in prep.)
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NANOGrav 12.5yr - Phase transitions
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PPTA - Fuzzy Dark Matter
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IPTA DR2 - Cosmic strings

PRELIMINARY
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NANOGrav 12.5yr - Alternative polarizations
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Towards the detection of a GWB with Pulsar

Timing Arrays

* Preliminary analyses of independent PTA data sets show consistent signs of a GWB,
but no conclusive evidence for the Hellings-Downs correlation

* A characteristic strain of 2 — 3 x 10-15 can be explained by a local number density of
supermassive black hole binaries of 1 — 30 x 10-4 per Mpc3

* NANOGrav: 12.5yr dataset (ApJL, 905, L34), working on 15yr data set
* PPTA: DR2 (ApJL, 917, L19), working on extended data set

* EPTA: 6 pulsars for the DR2 (MNRAS, 508, 4970), working on increasing number of
pulsars to 25

* IPTADR2 GWB search (MNRAS, 510, 4873)

* Coordinate efforts on the IPTA level: plan for simultaneous publication of results from
the regional PTAs around the end of 2022 (checked by external committee)

* Best chance of detecting a GWB when using a combined data set, preparations for
next data combination DR3 started (including INPTA data, possibly also data from
MeerKAT, CHIME, FAST)




What to expect for the future ?
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