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Our Theme Song
“From engine to remnant, and back”
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1—D Model Infrastructure
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Non-linear Diffusive Shock Acceleration
e.g. HL, Ellison & Nagataki (2012)

P-Distribution of Accelerated Particles
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Non-linear Diffusive Shock Acceleration
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Hydro + Spectral Model
of Young SNRs

e.g. HL+ (2013) Vela Jr.
Slane, HL+ (2014) Tycho’s SNR
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Non-thermal Emission of Middle-aged SNRs
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Thermal X-ray

SL-Si Fe T o .
@ Thermal X-rays of young SNRs tell us o Fe  sas0
many things :

@ Ejecta and CSM chemical composition

@ Temperatures and motions (ions, e-)

@ lonization states
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@ Even CR acceleration history

@ Non-equilibrium ionization and

temperature evolution of 152 ion species

R Si XIII
in ejecta and CSM
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XSi X
@ Detailed thermal X-ray spectrum '.

(self-consistently with non-thermal)

log(lon fraction)

— Si[XIN)
— Si[X1])

HL’ PatnaUde+ (2014) 100 1.02 104 106 108




Synthesis of detailed X-ray spectra
DDT Type la 500 yr ] m— H |, Patnaude+ (2014)
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Synthesis of detailed X-ray spectra
DDT Type la 500 yr ] m— H |, Patnaude+ (2014)
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Future X-ray spectroscopy by Astro-H

Our broadband models make robust predictions for Astro-H
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M. Ono’s talk this afternoon
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Summary

@ SNRs never end to challenge us with puzzling phenomena
@ High astrophysical significance

@ Origin of CRs, chemical enrichment and turbulence in ISM, late evolution of
massive stars, SN explosion geometry, nucleosynthesis, etc:--

@ Treasure troves of fundamental physics
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