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Why is detecting the X-ray flash so interesting?

• Confirm > 30 years of theoretical work on novae
e.g., Starrfield et al. (1990); Krautter (2008); Hillman et al. (2014); Morii et al. (2016); Kato et al. (2016); Chomiuk et al. (2021)

• Constrain the timing of the thermonuclear runaway
• Constrain the amount of pre-existing circumbinary material
• Energy conservation?
• Constrain the white dwarf mass

Hillman et al. (2014)

Ole König RICAP22 Rome Thursday 8th September, 2022 2



The eROSITA mission
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The Eye was rimmed with fire, but was itself glazed, yellow
as a cat’s, watchful and intent, and the black slit of its pupil
opened on a pit, a window into nothing.
Frodo seeing Sauron in the mirror of Galadriel, The Fellowship of the Ring



YZ Reticuli: An extremely bright new X-ray transient

5′

t0 t0 + 4 ht0 − 4 h

König et al., Nature, 2022



YZ Reticuli: Lightcurve

Modified from Chomiuk et al. (2021)

König et al., Nature, 2022
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YZ Reticuli: Lightcurve

Modified from Chomiuk et al. (2021)

König et al., Nature, 2022
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Problem: The data show severe pile-up
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eROSITA data
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→ How do we estimate the spectrum and brightness?
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Fitting the observation through SIXTE simulations

• Severe spectral distortion due to high photon rate
• Simulations show: Consistent with ≈30 eV black body

König et al., Nature, 2022
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What can we say about the system?

White Dwarf

∼5–10 minutes

• Thermonuclear runaway in WD atmosphere
• Quick convection through envelope

rapid expansion: 1 RWD → 10 RWD in 10 s – 1 hrapid expansion: 1 RWD → 10 RWD in 10 s – 1 hrapid expansion: 1 RWD → 10 RWD in 10 s – 1 h

Rphotosphere ≈ 50 000 km

radiates at LEdd

kTBB ≈ 28 eV

Massive

because tflash < 8 h
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What can we say about the system?

White Dwarf
Massive

because tflash < 8 h

Modified from Kato et al. (2022)

• Mass may be close to Chandrasekhar
limit

• X-ray flash terminates when wind
is launched
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γ-rays from novae

White Dwarf

envelope ejects

• γ-rays + neutrinos from nuclear burning (CNO-cycle) at the
time of the X-ray flash, but never observed (Hernanz et al., 2002)

• Later: particle acceleration in shocks
→ γ-ray emission up to ≳ 100 GeV (Abdo & et al., 2010; H. E. S. S. Collaboration et al., 2022)
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Summary

Starrfield et al. (1990):
“It is possible that [an X-ray flash] could be detected by a very

sensitive all sky survey”

Take Home Message
• eROSITA detected the first X-ray flash from a nova
• γ-rays predicted during fireball phase, but not yet observed
• Likely no cosmic rays from fireball phase (but later from shocks!)
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Sublementary slides
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YZ Reticuli: Lightcurve with supersoft source state

Modified from Chomiuk et al. (2021)

König et al., Nature, 2022
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Reconstructed slew lightcurve and image

simulated observed

simulated decline
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Supersoft Source with eROSITA
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Simulation of X-ray Telescopes (SIXTE)

• Generic end-to-end Monte Carlo
simulator

• Designed to be mission independent
(→ Athena, XMM, eROSITA,...)

• Simulates vignetting, PSF, charge
cloud, read-out, pile-up,...

θ=0arcmin

E=0.3keV4

2

0

-2

-4 θ=30arcmin

E=0.3keV

θ=0arcmin

E=1.5keV

50

4

2

0

-2

-4 θ=30arcmin

E=1.5keV

50
X [arcsec]

Y
[a

rc
se

c]

eROSITA PSF

https://www.sternwarte.uni-erlangen.de/research/sixte/
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Pattern fractions to calibrate charge cloud in SIXTE
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Estimating the uncertainties

• Each point: 1000 averaged slews =̂ 36 ks
• ∼8000 gridpoints, ∼50 000 CPU hours
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Estimating the uncertainties
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