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Minkowski’s1968 Palomar Schmidt Red Plate
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Minkowski’s ‘H II Region’
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White: Ha-Cont.

Red: Spitzer 8um
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“Streaks”
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Are these neighboring nebulosities at
Cas A’s distance of 3.4 kpc?
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Are these neighboring nebulosities at
Cas A’s distance of 3.4 kpc?

YES.



Are these neighboring nebulosities at
Cas A’s distance of 3.4 kpc?

YES.

The existence of a compact H II region 1 degree
NW of Cas A at a distance of 3.3+1.27 kpc
supports the notion of accumulation of mass-loss
toward the North. (Choi et al 2014)



Why 1s the supposed RSG mass-loss
emission mainly observed North of Cas A?

* We propose that the RSG mass-loss collided with the

outskirts of the H II region centered a few degrees to
NW.
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* Strong [N II] & [S II]
* [SII}/Ha > 0.4
* No [OI] or [O II]
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* Strong [N II] & [S II]
* [SII}/Ha > 0.4
* No [OI] or [O II]

* Emission 1s from gas
cooling and
recombining after
photolonization from
EUYV flash during
shock breakout.
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Take-aways

* We have mapped out the extent of the RSG mass-loss
from the Cas A progenitor.

 The East Cloud lies Cas A’s distance due to interactions with
the expanding high-velocity ejecta.

* The asymmetric appearance of the RSG mass-loss can be
explained by interactions with the outer edge of the NW H II
region.

* RSG mass-loss material was likely 1onized by the EUV
flash at shock breakout.

* We estimate RSG mass-loss of £0.5 M.



	An Optical Study of the �Red Supergiant Mass-Loss from the Progenitor of Cassiopeia A
	Slide Number 2
	Minkowski’s1968 Palomar Schmidt Red Plate
	Minkowski’s1968 Palomar Schmidt Red Plate
	Minkowski’s ‘H II Region’
	Minkowski’s ‘H II Region’
	Minkowski’s ‘H II Region’
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	“Streaks”
	“Streaks”
	Are these neighboring nebulosities at�Cas A’s distance of 3.4 kpc?
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Why is the supposed RSG mass-loss emission mainly observed North of Cas A? 
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Take-aways

