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we want to:

e Discover more (and more exciting) pulsars that are far away (faint,

scattered/dispersed); highly accelerated; make up the GeV excess?
e T[ime new pulsars to constrain the dense matter EoS
e Find NS-BH, NS-NS, triple systems for tests of GR

e Conduct complementary pulsar timing array observations
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The ngVLA will make this possible with:

e Large collecting area + wide bandwidths = great timing precision
e Good high-frequency coverage (1.2-116 GHz, 1-20 GHz best for pulsars)
e Sub-array capabilities; 5-10 phased beams (jitter, PTA efficiency)

e Northern sky + higher frequencies — complements next-gen facilities
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Newer, cooler pulsars
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Ne\/\/er, COO|€F |OU|SO N Creative searches (e.g. Bhakta+17, Hyman+19):

PSR 1751-2737 e Steep-spectrum sources in ngVLA images (GC only)
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e Follow with ultra-sensitive, high-frequency pulse search
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20 \ ) il e Could follow up imaging surveys from DSA-2000,
ASKAP/MeerKAT/SKA, etc.
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e Discoveries could elucidate GeV excess
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Dense matter equation of state (EoS) E:;‘gug';t?ggeo:g:'ab

experiments
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Dense matter equation of state (EoS)
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Pulsar mass measurements
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Shapiro delay measurements
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Shapiro delay measurements . P

J1614-2230 (Demorest+10)

e 197+£004 M, (Fonseca+16:1928 + 0.017 M)

e First-2 M NS rules out softer EoS
(hyperons, kaon condensates, etc.)

Constraints on neutron star equations of state
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Shapiro delay measurements J0955-6150 (Serdlaicraz)
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e Great mass measurements are ~rare; need high-mass PSRs ok
but also mass distribution

e Highly accelerated systems — PK measurements
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e A collection of new “exotic” binaries with measurable PKs
would be revolutionary—radio (+X-ray/y-ray) great for EoS
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Compact binaries, PSR-BH binaries

No confirmed PSR-BH binaries — rare + far away
e J0514-4002E (Barr+24, mass gap)
e (GC searches — more 3-body interactions?

Only ~25 NS-NS binaries, one double pulsar

Acceleration is a problem!
e Hybrid methods (imaging + pulse search) help

e Pulsation searches: high sensitivity = shorter
integration times (e.g. jerk
searches—Tabassum+ in prep.)

Redbacks? Eclipses, better mass constraints for
“‘messy” systems with high-frequency ngVLA
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PSR-BH binaries: sample high
spacetime curvature near BH for
unique, more extreme GR tests
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ngVLA specialized work:
e Add faint MSPs to the PTA (GW sensitivity o« N__)

psr

e Sub-arraying (efficient, some jitter-limited)

e Make astrometric measurements (annual
parallax) that constrain “pulsar term”

Recent evidence for nHz GWB, likely from
SMBHBs (Agazie+23b, EPTA+23b,
Reardon+23, Xu+23, Miles+24)

e Continuous wave signals (individual
binaries) on the horizon

Too oversubscribed + high-frequency for
“‘normal” PTAs, but complements N.A.
facilities like DSA-2000, GBT, CHIME (IPTA)
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summary

e The ngVLA will facilitate unique pulsar science with its high frequency range and sensitivity

e \We expect to discover novel pulsar systems—potentially including PSR-BH binaries—and

many new systems that will facilitate pulsar mass measurements via relativistic effects
o High-precision mass measurements provide strong constraints on the NS interior EoS

e The ngVLA will complement other next-gen radio facilities and offer opportunities for

synergistic science (e.g. following up steep spectrum sources in images at high frequency)

e Although the ngVLA will not be a primary telescope for PTAs, it will offer several specific
advantages for such experiments
Thanks!
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