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Introduction . .
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In this case the observed broad band emission is
due the emission at the collision shock.
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Detailed studies of systems with known -~
companions can help to better understand other |

systems as well.
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PSR B1259-63: model PSR B1259-63: model PSR B1259-63: 2021 observations
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PSR B 1259-63: GeV 2017 vs 2021 - PSR 31259'53 2017 vs 2021 Conclusions

| 1 day bin | : | | ] Very high energy emission from gamma-ray binaries is a result of interaction of relativistic wind
: Observer from the compact star with the non-relativistic wind of the massive optical companion.
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Unique features of 2021 periastron passage of PSR B1259-63:
. . Lower X-ray flux during the periods of disk crossings.

Flux (1076 cts/em?/s)

20 40 . ATt \ 1% ] . - .
i “* i‘n*#;b i - Presence of a third X-ray flux peak starting ~30 days after the periastron.

Days From 2017 Periastron Chernyakova et al. 2021

Photon Flux (107 cm—2 s-1)

Days from pcrlaStron

Correlation between the X-ray and radio fluxes during the 2" X-ray peak, and an absence of

> Evidence of very fast.(-1smin) such a correlation with the 3" rise of the X-ray flux.

gamma flares both in 2017 and Sparser state of the Be star outflow in 2021 lead to a much larger opening angle of the emission

2021 : . o :
cone and a weaker magnetic field (hence weaker X-ray flux) Rise of the GeV emission started only 55 days after the periastron.
2+ The dotted line in the 2021 plot

+ % (r:%rﬁrrgggg\;sd;[;lg I:)ws(pin-down Large number of clumps at the edge of the disk will modify the shock front, which would increase Surprising similarity in the variability of the Ha equivalent width compared to previous periastra
| L ﬁfﬁ .4 luminosity of PSR B1259-63. the escape time of the relativistic electrons, leading to the third X-ray peak. passages indicates the need to use observations at longer wavelengths (infrared to mllllmeter) to
s adee e MLMMIRAT In 2021 the short ou’tbursts'aré"',  ,,,fff"*""',ﬁ',,',",,,,fr trace the disk's behavior at later orbital phases. = =
=L P © N - 2;‘1”7‘65 ess mind e ELA The peak level of the GeV emission is inversely proportional to the cone opening angle, which Observed features are inline with the model of Chernyakova et al. 2020 under the assumptlon
naturally explalns the relatively low average flux level seen by Fermi/LAT 1n 2021. Brlghtest f - ;f,_ that the outer parts of the Be star's disk are characterized by lower densmes "

Weekly (green) and daily (red) Variable-length time bins (blue), each outbursts require luminosities exceeding the spin-down one by a factor of 6, Wthh IS con31stent -
light curves in 0.1 — 10 GeV time bin accommodates 9 GeV photons q & p y More details on the described models and full set of references 1s glven 1n

energy range. | m a 1° circle around PSR B1259 63 T1me — with a large (~m) opening angle of the emission cone. = -~ Chernyakova et al., 2020, MNRAS 497, 648
with an average duration of ~6 h- Detailed model is ongoing. B ernyakova et al., . Universe 7.

[
L=
1

=t
193]
1

=
L}
1

(9]
1

Int. Flux = 0.1 GeV, 10~® phfcm?¥/s
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https://ui.adsabs.harvard.edu/abs/2020MNRAS.497..648C/abstract
https://www.mdpi.com/2218-1997/7/7/242/htm

DCU PSR B1259-63: GeV 2017 vs 2021

2017

daily light curve
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weekly (green) and daily (red) Variable-length time bins (blue), each time bin

light curves in 0.1 — 10 GeV accommodates 9 GeV photons in a 1 degree circle

energy range. around PSR B1259-63. Time bins have durations from

17/12/21 5 min to 2.8 days with an average duration of ~6 h.
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