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Swift/XRT images of a nova 50 to 400 days post-explosion



  

Classical novae emit X-rays

●  X-ray fireball in first hours of explosion (never observed)
●  Shock waves heat plasma and accelerate particles 

weeks-months after explosion
●  Hydrogen-burning white dwarf - “Super-Soft Source”
●  When accretion restarts, the gas hitting WD surface gets 

shocked and heated to X-ray temperatures 
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Classical novae emit X-rays
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●  X-ray fireball in first hours of explosion (never observed)
●  Shock waves heat plasma and accelerate particles 

weeks-months after explosion
●  Hydrogen-burning white dwarf - “Super-Soft Source”
●  When accretion restarts, the gas hitting WD surface 
gets shocked and heated to X-ray temperatures 



  

X-ray observatories
●  Swift (0.3-10 keV): fast repointing 

-> can do long-term monitoring

●  NuSTAR (3-78 keV): exceptional 
sensitivity to hard X-rays

●  XMM-Newton & Chandra: can 
do high-resolution spectroscopy 
with X-ray gratings



  

Nova Cir 2018: Super-Soft Source



  

V392 Per: accretion-powered X-rays?



  

ASASSN-18fv: shocks to Super-Soft



  

ASASSN-18fv: shocks to Super-Soft



  

ASASSN-18fv = N Car 2018 = V906 Car

ASASSN-18fv and η Car nebula imaged by Joseph Brimacombe

Discovered 2018-03-20.32 UT 
by the ASAS-SN survey

http://www.astronomy.ohio-state.edu/asassn/index.shtml
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MW observations of ASASSN-18fv



  

Nova Car 2018: NuSTAR spectra
day 57

day 36

day 36:
kT = 8.6 +-0.9 keV
nHI = 4.3 +-2.3 x10^22 cm^-2
F = 2.7 x10^-12 ergs/s/cm^2 

day 57:
kT = 4.4 +-0.2 keV
nHI = 0.6 +-0.3 x10^22 cm^-2
F = 3.5 x10^-12 ergs/s/cm^2

CNO overabundance w.r.t. 
solar = 210 +-110

no non-thermal emission



  

NuSTAR observations of novae
 Five novae observed so far:

●  V745 Sco (WD+RG) - detected (Orio et al. 2015)

●  V339 Del - not detected (Mukai et al. in prep.)

●  V5668 Sgr - not detected (Mukai et al. in prep.)

●  V5855 Sgr - detected while still γ-ray bright 
(Nelson et al. 2019)

●  ASASSN-18fv - detected while still γ-ray bright

Consistent with thermal emission in all cases

http://adsabs.harvard.edu/abs/2015MNRAS.448L..35O
http://adsabs.harvard.edu/abs/2019ApJ...872...86N


  

XMM observations of ASASSN-18fv



  

XMM observations of ASASSN-18fv



  

Outlook
●  X-rays provide a new window on nova physics

●  Shock energy, abundances, ejecta mass,            
non-thermal emission

●  Constrains on particle acceleration from X-ray/GeV

●  Where, when and why shocks are formed?

●  Relevant for distant shock-powered transients: 
Type IIn SNe, TDEs, stellar mergers

White paper on shocks by Chomiuk et al. (2019)

https://arxiv.org/abs/1903.08134


  

NuSTAR observations of ASASSN-18fv



  



  

Swift obs. 
of novae

~100 observed, 
60% detected, 
a few lightcurves
 
Reviews: 
Ness et al. (2007), 
Schwarz et al. (2011), 
Osborne (2015)

hard -> med. -> soft

http://adsabs.harvard.edu/abs/2007ApJ...663..505N
http://adsabs.harvard.edu/abs/2011ApJS..197...31S
http://adsabs.harvard.edu/abs/2015JHEAp...7..117O
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