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Abstract. Highly accurate photometry of the optical companion in gamma-ray binary systems has the potential
to enable the exploration of previously unknown phenomena. Here we report the discovery of repeated optical
flares evolving on time scales of about one day in the optical light curve of the well known system LSI +61303. o UNIVERSITATox
Their amplitude does not exceed 0.01-0.02 magnitudes and, therefore, they are only within reach of space Tniversidad BARCELONA
observatories such as the Transiting Exoplanet Survey Satellite (TESS) in the 600-1000 nm bandpass. We de Huclva

tentatively propose that these flaring events are shock-powered in nature as the compact object in LSI+61303
interacts with the circumstellar envelope of its Be star companion. Comparison with other systems (MWC 148
and MWC 656) is also addressed. Moreover, the TESS data appears as a useful complementary tool to search
for signatures of binarity in other stellar objects tentatively associated with unidentified gamma-ray sources.
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LS | +61 303 is one of the most famous gamma-ray binaries hosting a BO Ve
optical counterpart with a compact companion recently identified as a neutron
starl. The system most remarkable property is its orbitally modulated light curve
across the whole electromagnetic spectrum with a period close to 26.5 days.

In this poster we report evidence of previously unseen optical microflares with
small-amplitude (AV=0.01-0.02 magnitudes) evolving on daily time-scales?. This
finding has been possible thanks to the availability of highly accurate photometry
from the Transiting Exoplanet Survey Satellite (TESS).

LS | +61 303 was monitored by TESS during its Sector 18 in November 2019
covering a full orbit. Tens of microflare events were recorded with rise and decay
times as short as ~0.1 day. Wavelet analysis points to a recurrence interval of
about 1 day, that becomes slightly shorter in the vicinity of periastron passage.

We also analyze and report about other TESS-simultaneous observational data:
the gamma-ray light curve and optical spectroscopy provided by the Fermi Large
Area Telescope (LAT) and the University of Jaén telescope (UJT), respectively.
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The availability of highly accurate light curves of gamma-ray binaries using TESS data opens a new window in the time
domain astrophysics of these systems. The reported low-amplitude, multiple flaring events in LS | +61303 are a newly
observed fact whose physical interpretation still remains challenging.

We tentatively propose that microflares are due to optical emission from shocks? created while the neutron star
companion interacts with the Be star circumstellar envelope across the system orbit.

The Be star circumstellar disk was actually well developed during Sector 18 pointing. In fact, the Ha equivalent width
measured with the UJT (-13.6 A) appeared close to previously reported maxima.

By analogy with novae-shocks, one would expect some gamma-ray emission enhancement concurrent with the TESS
microflares. Unfortunately, our simulations render unlikely that this could be detected with current Fermi-LAT data
due to sensitivity limitations as the required intra-day time binning is too short.

Combined with optical spectroscopy, the TESS data of Be gamma-ray binaries and candidate systems also have a
strong potential to constrain stellar parameters such as rotational periods and circumstellar disk inclinations3.
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ABSTRACT

Context. Stellar sources of gamma rays are one of the front lines in modern astrophysics whose understanding can benefit from
observational tools not originally designed for their study.

Aims. We take advantage of the high precision photometric capabilities of present-day space facilities to obtain a new perspective on
the optical behavior of the X-ray and gamma-ray binary LS I+61 303. Previously unknown phenomena whose effects manifest with
amplitudes below 0.01 magnitude can now be clearly observed and studied.

Methods. Our work is mainly based on the analysis of optical and gamma-ray archival data and uses the tools recommended by the
different collaborations that provide these valuable observational resources (in particular, the TESS and Fermi orbiting observatories).
In addition, complementary ground-based optical spectroscopy has also been conducted.

Results. We report the discovery of small-amplitude optical flares on timescales of a day in the LST+61 303 light curve. Different
alternative scenarios to explain their origin are tentatively proposed.
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