The thermal relaxation process In collisionless shock of SN1006
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Introduction The environment of plasma near the shock : non-equilibrium state

shock Tront Fach particle has a different temperature

Region after the shock — Thermal relaxation between electrons and ions occurs

shock speed
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Shock heating v, deal — Thermal relaxation due to the Coulomb relaxation[1]
on . electron q Reality— Energy leakage (thermal emission and cosmic ray acceleration)
KT = —my; - — Different temperature distribution from Coulomb relaxation
16 Thermal emission

hot
Thermal relaxation process cannot be observed in previous studies.

Energy leakage A sign of relaxation was observed in Puppis A[2]
- O —The relaxation dynamics was not discussed due to the lack of spatial resolution
Thermal relaxation cosmic ray
particles
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The image of energy balance near the shock
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Fig.3
The spectra of layer 1 (black) and 4 (red) and the best-fit model

Result Electron temperature

The images of the northwestern region of SN 1006
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To evaluate the energy leakage, we also need to observe the ion temperatures
lon temperature — Estimated from the Doppler broadening of characteristic X-ray lines
However, The data set of Chandra has no energy resolution for the estimation of ion temperature...
—Expect satellites with high energy resolution such as XRISM (<b eV Bl) and Athena (~2.5 eVI6])

Conclusion

- We analyze the northwestern region of SN1006 with Chandra for estimation of energy leakage from near the shock

. Electron temperature increase toward downstream, which is lower than the Coulomb relaxation model
- lon temperatures cannot be measured due to the lack of energy resolution of Chandra.
. We will analyze the ion temperature near the shock by using satellites such as XRISM or Athena.
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