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Polarimetry allows us to probe scales in a supernova that
cannot be imaged from earth or space.

Spectropolarimetry enhances the power of this technique by
allowing us to probe the geometry of specific ionic species.
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Electron Scattering > Polaizing Mechanism
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Wang & Wheeler ARAA 2008
# of published SN polarization observations = 94
one epoch = 55%
two epochs =19

three or more = 20

*Interstellar Polarization (ISP) vs. Intrinsic SN Polarization
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The Supernova Spectropolarimetry Project (SNSPOL)

GOAL:
To complete a long-term comprehensive multi-epoch
spectropolarimetry survey of all types of supernovae.

OBJECTIVE:
To improve our understanding of the predominance
and characteristics of asymmetries in the different
types of supernovae.

Queue observing as part of a larger specpol program
guarantees that SN data every month.
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SN 2013ej: Day7
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Rest Wavelength' (A)

'A redshift of 657 km/s has been removed. The flux spectrum from Day 96 is overplotted for feature comparison.
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Polarization (%)

SN 2013ej: Day 33
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'A redshift of 657 km/s has been removed. The flux spectrum from Day 96 is overplotted for feature comparison.
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'A redshift of 657 km/s has been removed. The flux spectrum from Day 96 is overplotted for feature comparison.
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'A redshift of 657 km/s has been removed. The flux spectrum from Day 96 is overplotted for feature comparison.
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'A redshift of 657 km/s has been removed. The flux spectrum from Day 96 is overplotted for feature comparison.
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SN 2013ej: Day 133
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'A redshift of 657 km/s has been removed. The flux spectrum from Day 96 is overplotted for feature comparison.
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'A redshift of 657 km/s has been removed. The flux spectrum from Day 96 is overplotted for feature comparison.
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Type lIn
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SNSPOL: Multi-epoch spectropolarimetry is a powertul
tool for studying the shapes of supernovae.

http://grb.mmto.arizona.edu/~ggwi|li/%nspoll



http://grb.mmto.arizona.edu/~ggwilli/snspol/
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The Polarization of SN 2013ej: VLT vs. MMT on day 96
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'A redshift of 657 km/s has been removed. The flux spectrum is overplotted for feature comparison.

LN
—
@)
(@
O
-+
)
.o
-
O
-
o
)
—1




SN 2011dh

¢ Lot *|e 12 uoley

-
.
-
.
. B

[ NS

FLWO/KeplerCam




o
o)
e
O
—_—
o
o
(o}
oY
L

1.5¢

>0
7

w /\\ A\ o ] % | \
1 ) O i) /' '|| ‘/-J:‘ ‘ Nal ||' ".,\ . 100 :_'/r., “/’H \\\ . ' N
— O | \ ¥ | %li T T 50 e st ¢
Q B "'\;' -j pa— O O “. ” %. .f. ~ *. \ L J )
0.0 L s o . e od Vo Sy / ’?:'{
- ./ - O: AR " 5

—0.5¢ Ca II ' » ;

L1
|
n
o
. &
LT

o
ot}
<
ﬁ -
s 1
L
'
o
o)
-
NN

LN
—
O
(@
(40]
4+
)
cC
(40)
e
| -
)
-
=

5

p—




envelope
/ p ~_

polarized

y gy ~ / photosphere
f )

: “isovelocity
' planes ~ %

—20

L l i i

PO T SR T ST —— .}
—-15 —10 -5
Velocity (10® km s™')

T Y O R O EAE e wE
B O N N E B EEEEE mly

J high TH/He

ion plumes

LN
—
O
(@
O
4+
)
cC
(40)
e
| -
)
-
=




5000 5500 6000 6500 7000
Rest Wayveleneth A

Q (%) 4500




Observed Pol. (%)

14 -

12

N

10

- 1

4000

5000 5500 6000
Wavelength (Ang.)

6500

7000




1.0

__ﬂTTIE_______ T ar-
i
_-_

7000

6000

5000

4000

(%) 10d NS




Si II polarization [%]

1.2

1.0

-
oo

-
@)

-
~

-
\®

0.0

time from B-max [days]




—0.4

- Epoch 3

. Sep 15 ]
-'.T%?‘.i?}.’st....% ..... --

[ Epoch 4

Sep <26

+16 days

—-04-02 00 0.2 04

-0.4-02 0.0 0.2 0.4

q (%)

7400

6750

6100

0450

4800

4150

Wavelength




Sep. 24, 1994 WFPC2 | | Feb. 6, 1998 © WFPC2 | | Mar. 23,2001  WFPC2

Jan. 5, 2003 ACS/HRC | | Dec. 15, 2004 ACS/HRC | | Dec. 6, 2006 . ACS/HRC

~20 Years After s
Supernova 1987A - 1994-2006 Explosion

Hubble Space Telescope « WFPC2 « ACS

NASA, ESA, P. Challis, and R. Kirshner (Harvard-Smithsonian Center for Astrophysics) STScl-PRC07-10b




