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Outline

• Introduction
◼Be star & Be X-ray binary
◼TESS

• Observations
◼Target selection
◼Swift & MAXI & ZTF & Gattini-IR

• Preliminary results
◼X-ray/OIR lightcurve & OIR color variations
◼TESS light curve

• Summary
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Be star

Be star: O-B type star & Circumstellar disc
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Emission line IR excess

Reig 2011



Activity of Be stars

• Be star activity ⇔ disc 
formation
◼Fast rotation

◼Other activity?

• Periodic flux variations
◼Origin: rotation, pulse, 

etc.

◼Time scale ≲ a few days

◼Amplitude ~ a few %
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Be X-ray binary (BeXB)
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BeXB: Be star & neutron star binary Two types of X-ray outbursts
Duration Luminosity

Type-I/Normal < 𝑃orb ≲ 1037erg/s

Type-II/Giant a few 𝑃orb > Normal

Reig 2011Orellana & Romero 2005



TESS (Transiting Exoplanet Survey Satellite)

• Large FOV

• Continuous observation
◼27 days/field

• High cadence & precision
light curve
◼2 min or 10 min cadence

◼~ a few % precision

⇒ Suitable for Be star & BeXB
research
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Two issues of the TESS observation

• Only one optical filter • Difficulty in flux calibration
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➢Quasi-simultaneous multiwavelength observation



Target selection

• Targets: Bright BeXBs in TESS FOV of the northern sky
◼Original catalog: HMXBCAT (Lie et.al. 2006)

◼Contained in fields of Sector 54-60

◼TESS mag < 13.5 in TESS Input Catalogue

• Selected sources: 17
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Instruments

X-ray Optical/NIR
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Swift/BAT
15-50 keV

MAXI/GSC
2-20 keV

ZTF
g’, r’-band

Gattini-IR
J-band



X-ray/OIR light curve of SAX J2103.5+4545
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Recurrent X-ray/OIR
outbursts

OIR color & magnitude
correlation

SAX J2103.5+4545

Donor

Type B0Ve

Mass 17.5 𝑀⨀

Radius 7.7 𝑅⨀

Orbit
𝑃orb 12.7 d

𝑒 0.41



TESS light curve of SAX J2103.5+4545
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≠ 𝑷𝐨𝐫𝐛 = 𝟏𝟐. 𝟕𝐝𝐚𝐲𝐬

~15%



Other TESS light curve
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Possibility of eclipse

13

• Dip duration: ≈ 1 day
• Eclipse duration:

16.7 days ×
12∘

360∘
≈ 0.6 days

⇒ Observed dip could be eclipse



Summary

• We utilize quasi-simultaneous multiwavelength data with TESS for 
BeXB research

• Some sources show significant flux variations
◼X-ray/OIR outbursts

◼Disc originated OIR variation

◼Eclipse-like dip

• We will perform periodic analysis of TESS data and compare with 
long-term light curves

14


