Chandra Observations of
SN 1987A

SEsEslale
OCO0QCO000
Q000000

Kari A. Frank with David Burrows
Penn State University



A
SN 1987A: Birth of a SNR

* The first
— nearby SN in 400 years (in LMC)

— observed with modern instrumen
« extensively monitored in radio, IR, al, UV, and X-ray

— identification of progenitor

« Blue supergiant Sanduleak -690.202 in LMC

— detection of extrasolar neutrinos (core-collapse)

* First opportunity to study birth and early
development of a SNR in detail

— X-rays directly trace progress of blast wave

Image: HST 2006, C. Burrows, ESA/STScl and NASA



Chandra
Monitoring

« 1999 - Now
(day 4600 - 10000)

e ~6 month intervals

« 29 Observations
— 4 New




Physical Model

HIl p ~ 100 cm-3

Equatorial Ring
w/Clumps
p ~ 10000 cm-3

Dewey et al. 2012



Physical Model

t =1400 - 5700 days Unshaocked
Unshocked
Ejecta
Shocked Plasma Reverse 7'
Shock contact  kyryard Shock Equato
J Discontinuity Ring w/

HII Clumps

Dewey et al. 2012



Physical Model

Unshocked HIlI

t = 5700 days - ?

Unshocked
Ejecta

Shocked Plasma Reverse

Ejecta Shock
Forward
HI Shock
Contact
Dense ER Discontinuity Equatorial
Ring w/
Clumps

Dewey et al. 2012
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Data:
# ACIS (0.5-2 keV)]|

[+ ROSAT and XMM (0.5-2 keV) |

Hydro fluxes (scaled):
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Morphological Evolution
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Blast Wave Velocity
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Blast Wave Progression

Year
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X-ray Light Curve
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Conclusions

« Chandra provides excellent record

« Blast wave leaving known ring?
(but beware OBF contamination)

Stay tuned for future exploration! Year
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