Spying on the quickly
variable optical sky

Millisecond Pulsars
and more
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High-time resolution optical astronomy

What powers optical pulsations of millisecond pulsars?
Accretion vs Rotation power

What are the prospects to
overcome the limits of other bands?




The Silicon Fast Astronomical Photometer Sﬁr@i@g

(Typ. Ta=25 °C, threshold: 0.5 p.e.)
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1) Check for updates
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Optical and ultraviolet pulsed emission from an
accreting millisecond pulsar
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P. D'Avanzo®, L. Stella®’, T. Di Salvo®3, L. Burderi®?, P. Casella®', A. Sanna®, D. de Martino®,
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Optical Pulsations observed also in the
current outburst

Arianna Miraval Zanon’s talk



SAX J1808.4-3658
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Stunningly bright optical pulsations
PSRJ1023 L =(1-2)x103*erg/s
SAXJ1808 L=2.7x103*erg/s

Accretion power?
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Stunningly bright optical pulsations
PSRJ1023 L =(1-2)x103*erg/s
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Very bright optical pulsations. Accretion, spin power, or both?
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Pulsar wind terminated by the accretion disk
[Papitto+ 2019, Veledina+ 2019]

Optical and X-ray pulses from the
interaction between the pulsar stri win
and the termination shock

Electron density Positron density

See the review by Cerutti & Beloborodov 2017



Mormalized count rate (s ')

PSR J1023+0038 - Pulsating in unison &
(almost) in phase at optical and X-ray energies
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SAX J1808.4-3658: Optical pulsations from an accreting MSP
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Millisecond Pulsars show optical pulsations
How many out there? What physical process?

Rotation-powered MSPs
Redbacks and black widow pulsars

0
Aopt <0.1%

Candidate Transitional MSPs
A

[Turchetta master thesis; llliano+in prep.]

<1.5% (in PSR J1023+0038 was 1%0)

opt




v —1/Pui (1077 Hz)

Millisecond pulsar timing in the optical band
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Zampieri+ 2019, Burtovoi+ 2020, llliano+ 2022 (in prep.)



Searching for (optical) pulsations from accreting NS

Only 10% of accreting neutron stars show X-ray pulsations

Pulse sensitivity ~ N_, .. %2(A ~ 0.01% in a few hours from brightest sources)

phot

Detection would greatly enhance continuous GW searches

LIGO/VIRGO CGW group
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Fast optical polarimetery
with SIFAP4XP

First light on 2022, Feb 22 [Ghedina+ 2022]

Ongoing calibration with the Crab PSR
[Leone+in prep.]

SiFAP4XP will complement IXPE
constraints on accreting MSPs
geometry to constrain the neutron
star equation of state




Optical millisecond pulsars

PSR J1023+0038 - Transitional
SAX J1808.4-3658 - Accreting
Accretion vs Rotation power (or both?)

Optical pulsations from bright LMXBs

Sco X-1 and candidate continuous GW sources
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CALL FOR PROPOSALS TNG and REM

T N

AOT 46 (2022B) is now open for proposals.
Applications for observing time for the period

October 15%, 2022 - March 3158, 2023

are solicited and should be submitted by
Friday, May 27, 2022, 12:00 UT.

alessandro.papitto@inaf.it
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Searching for fast optical variability from FRBs and magnetars
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Ongoing characterization of the background flaring
behavior in the optical band [Casella+ in prep.]




