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Context 1/6

Formation and evolution of pulsar binaries

* Formation of a binary
* Phase of accretion possible == millisecond pulsar

» If accretion, alignment between L and S e ( = j

spin axis §

_+" orbital momentum L line of sight 1

Artist view of an accretion phase
(D. Berry).

nion star
duration of accretion phase : ~108% yr

typical alignment time : ~10° yr

i=(L,n) inclination, 7= (S, n) viewing angle Scheme of a binary system.
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Context 2/6

Objectives of this work

Radio pulse profile and gamma-ray light curve

Main goal : verify the hypothesis of
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Example of radio pulse profile and gamma-ray
light curve for the millisecond pulsar J0437-4715.

—

(= (5,n) viewing angle, x = (S, 1) magneticangle  gcheme of the characteristic angles of a pulsar.
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Results

Results for the second sample 3/6

e Fitting of the light curves from a sample of 15 millisecond pulsars.

1R4adio profile and gamma-ray fit of pulsar J]1514-4946

C X 74 28) — Fit gamma
1.2 (7, Xshap:ro) (74,28)° ~ Fit gamma for i={

- Fit radio

Fit radio fori=C
- gamma data
- radio data
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Pulsar phase

= | hypothesis of alignment verified for this pulsar
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Results

Results for the second sample 416

* Fitting of the light curves from a sample of 15 millisecond pulsars.

1R4adio profile and gamma-ray fit of pulsar J1628-3205
. (Ca X)=(23!70)0 — Fit gamma

= Fitgamma fori=¢
= Fit radio
Fit radio fori=
- gamma data
- radio data
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Pulsar phase

mm) | hypothesis of alignment not verified for this pulsar
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Results 5/6

Results for the second sample

* Comparison between i and ¢ angles for the whole sample.

J0023+0923

5 . J0101-6422
== 80% of pulsars aligned 10610-2100

—» 12/15 pulsars 3, J0636+5128

11124-3653
J1514-4946
J154444937

J1555-2908

1628-3205
J1640+2224
J1732-5049
m result confirmed by pulsar population synthesis J1811-2405
J1959+2048
J2051-0827
J2256-1024

alignment timescale larger than expected ?
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Results 6/6

Discussion about possible misalignment

* Alignment timescale :

T 3.8 x 10%r Po \ ™ R Y My \*7 i\ (
Talign — 9.0 )y : — _ - |
alig J 1ms 10km 1.4M,, Meag _

=) 20 % of the simulated
pulsars are more than 10°
away from alignment

=
o
)

Duration of accretion in log scale of yr
Number of pulsars

Spin-orbit inclination angle a
of a simulated population of
millisecond pulsars.
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Results Annex

Discussion about possible misalignment

* Evolution of the angular momentum of the pulsar :

ﬂ?%l
— A7 R3 Talign

* Alignment timescale :

—1 \« 8/7
3.8 x 10%v1 Po R |
T;]‘ — 2.0 y \' ) _ —
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Methods

VAValal=)'

Gamma-ray emission model

* Force free model of the magnetosphere (Pétri 2024).
* Emission region of gamma-rays : current sheet.

Rotation

/S ~._current sheet ~

3 > axis
a3 Magnetic

3D view of the
current sheet.

'\\ —
‘-‘-..\B Magnetic
I~ field lines

.

Scheme of the emission regions in radio and in
gamma-ray of a pulsar (M. Sautron).
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