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Classical novae
• Thermonuclear explosions on the surface of WD in a close binary system
• Not self-destructive
• Can be recurrent

Formation ofelectrondegenerate layer



Classical novae
• Temperature independent degenerate gas pressure : 𝑃 = 𝐾𝜌5 3
• Energy from the nuclear reaction increases temperature
• Nuclear reaction rate is also highly sensitive to temperature changes
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Classical novae
• Matter ejected at supersonic speeds- Internal/external shocks
• Particles accelerated via diffusive shock acceleration (DSA) at shock fronts
• DSA - First order (v/c) Fermi acceleration- Power law energy spectrum
• Gamma-ray emission:



Nova Her 2021 ( V1674 Her )
• Discovered at magnitude of 8.4 on 12 June 2021 by Seiji Ueda, Japan [2]
• Pre-maximum plateau

Quimby et al. (2021)



Nova Her 2021 ( V1674 Her )
• Fermi-LAT detection on 12 June
• TS value: 30.6
• Described by power-law spectrum
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Prefactor (𝑁0): 1.2e-06 ± 3.5e-07Scale (𝐸0): 1000 MeVIndex (𝛾): -2.6 ± 0.2



Light Curve

• Peak on 2021 June 12• 𝛾-ray emission ( > 4σ ) fadeswithin a day



Light Curve

• Peak magnitude of ~ 6.3 on June 12.8• 𝑡2−𝑡0 ~ 1d• V1674 Her is the fastest nova ever recorded



Speed class of nova

• 𝑀𝑖𝑔𝑛∝𝑀−7 3𝑊𝐷• Massive WDs require smaller ignition mass
• Smaller 𝑡2 to burn the fuel• Likely candidates for type Ia supernovae

Schwarz (1998)



XRT Light Curve

• Early hard x-ray emission due to shock heated gas• SSS phase



XRT spectrum

Model: tbabs*(vapec+bbody)



Periodicity in XRT counts

• Modulation with period ~ 8.02 min• Spin period of magnetic WD in the binary system (IP)• Inhomogeneous emission• The XRT period comparable to the values reported from Chandra and CBAT optical data. Drake et al. ( 2021)• The minor difference between optical and X-ray spin periods can bedue to differential rotation of the effective photosphere



Light Curve

• 𝛾-ray peak and optical peak ~ concurrent• Emission from shocks contributing to the optical luminosity



Light Curve

• 𝛾-ray peak and optical peak ~ concurrent• Emission from shocks contributing to the optical luminosity
V1674 Her V906 Car Aydi et al. (2020)



Summary
• V1674 Her is the fastest novae ever recorded• The binary system hosts massive WD• Spin period modulated emission indicates magnetic nature of theWD ( IP )• Fraction of the optical luminosity is likely a contribution fromshock emission• Massive WD in V1674 Her makes it a candidate progenitor fortype Ia supernovae
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