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Radio beam

Light cylinder

Neutron star:--

Radius ~ 10km

Mass 2 1.4 solar mass
Only visible Nuclear matter
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Rotation-powered pulsar
Spin-down Luminosity

I---moment of inertia; P---period
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Diveréity of pulsars
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In optical bands,

In X-ray
~400 pulsars

In

P~33mSEC P~80mSEC P~102 mSEC P~ 237 mSEC NZOO UIsarS

TIME IN FRACTIONS OF A PULSE PERIOD

Thompson 04

only 5 phase-resolved pulsars are detected.



Optical observation for pulsars
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- Luminosity variation of the pulses is
less than 1% in a year.

- Correlation with Giant Radio Pulse (GRP) are present.

- Polarization has a peak in the precurser phase.



Radiation zone

Young pulsars Old pulsars
Radio Polar cap (coherent) Polar cap (coherent)
Slot gap?
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Tomo-e Gozen
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Tomo-e Gozen Camera
Extremely wide field CMOS camera

. Telescope Kiso Schmidt (aperture | 05cm, seeing~4")
Filed of view  22deg? in ¢ 9 deg
Sensor CMOS (lk x 2k) x 84
Frame rate 2 frame / sec (0.5sec/frame)

Read out time <0.5sec

Wavelength optical

B35 248 x 24 pix)  — 5.5 msec / frame

| | and ~0.05deg? (84 sensors)
-little dead time
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Test observation for Crab pulsar
Oct. 2017 by Tomo-e QO

| Mean image for 50000 frames (322 sec;

J “Mean image of Peak 10000 frames"” — “Off-peak 40000 frames”
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Suvey depth (for 6 sec /FoV)
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Survey Parameters

Conditions
-FoV of Tomo-e Gozen: 0.04 deg?

-Time for Telescope moving: 6 sec

Parameters
- Total Exposure time
- Total Observation time

e.g. Observation of 6 sec / FoV for 10 nights
gives 950 deg?*
( X 4 season = 3800 deg?)



Survey Area

900 deg2

Other pulsars
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Further studies
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Diveréity of pulsars
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Magnetar (a theoretical object) Turolla+2015, review
(B=10'3G) X-ray luminosity > spin down luminosity

Following observed objects are candidates for Magnetar.
- Anomalous X-ray Pulsar (AXP)

discovered as pulsar in soft-X ray (~1034-36 erg/s)

- Soft Gamma Repeater (SGR)
discovered as short burst (0.1 - 1 sec) in X/soft-y ray

Common characteristcs

- lack of evidence of binary components

- pulsations in relatively long period, ~2-12sec
- large spin-down rate, dP/dt ~ 10-13--11 g/s

- short(0.1-1s) & intermediate(1-40s) burst

Both are thought to be a single class, probably magnetar.



Magnetar in optical/IR
Cyclotron Radiation |
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