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What are the progenitors of
Type Ia supernovae?

Single Degenerate or Double Degenerate?
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How does radio trace circumstellar material?
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We can extend models for SNe Ibc to SNe la.
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More bandwidth, More sensitivity

SN 2010fz ' Chorifidk et all 2010:
NRAO eNews: ATEL 2467

@

&
“OSRO” 256 MHz BW -- 19 uJy bm*! rms “RSRO” 2 GHz BW -- 7 uJy bm-! rms
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EVLA = A factor of 4.5 increase in S/N over VLA
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M  107° Mg yr!

Vu 10 km s—1
should be relatively
conservative

For v, = 50 km s’/

log [M (Mgyr—1)]

Nomoto et al. 2007




Stacked VLA Limits
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PTFIllkly /SN 201 Ife

In M101 (d ~ 6.4 Mpc).

Discovered just a day
or two after explosion

(on Aug 24).




)
-
>
w
e
on
| 4
S
)
-
1]
(o]
5
£
s
—
-
ge)
(]
(2 4

1028

1026

1024

1022

SN 201 Ife with EVLA

SN 201 Ife

A4

Double WD

o

v

v
v

A4 -
VL‘A S~ Panagia et al.

Limits % 2006
v¥%
A A |

Hancock et al.
2011

10
Time (days)

100




)
-
>
w
e
on
| 4
S
)
-
1]
(o]
5
£
s
—
-
ge)
(]
(2 4

1028

1026

1024

1022

SN 201 Ife with EVLA

4

SN 201 Ife

Consistent w/ X-ray non-
detection implying

M<6x 108 Mglyr Double WD

o

v

Yy +%

v
v

¥ .
VLVA S~ Panagia et al.

Limits % 2006

A Al

Hancock et al.
2011

10
Time (days)

100




PTF11kly in M101

Further Constraints on the Progenitor of SN 201 Ife

* HST/ACS archival imaging: two red sources within the

20 positional error circle, consistent with red giants
(Li et al. ATels)

HST/ACS/F435W

* Deep archival Chandra data imply Ly <5 x 103 erg/s,

starting to probe the regime of super—soft sources
(Butler et al., Soderberg et al. ATels)

* Not Nova MI10[-1997-2 (Shafter & Nelemans ATel)

HST/ACSIFBI4W- |



How are limits on the CSM testing
single degenerate models!?

* Roche Lobe Accretion from a Main Sequence Star
* Roche Lobe Accretion from a Red Giant
* Wind Accretion from a Red Giant

* Recurrent Novae
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No Ho detected in nebular spectra

Roche Lobe SN 2005am: Day 381
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< 0.01 Mg stripped from companion (Mattila et
al. 2005, Leonard 2007)

Inconsistent with a Roche-Lobe filling MS or
RG companion (~| M@; Marietta et al. 2000, Meng
et al. 2007)



No Early Time “Bump” in Light Curves

o F ——— 1M, RG E
Roche Lobe = 5 - gmo mg 5
. = -18F _ © ; .
Accretion from a = : = N0 companion
Red Giant & 7}
£
D _6f
= - o
‘ o 2
. - . c
_8 1 : ultraviolet 2
© : X
'14: 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1

0 ) 10 15
days since explosion

Giants at small separation should be visible in
10% of LCs (Kasen 2010)

< 20% of SNe la have ROLF giants as
companions (Hayden et al. 2010, Bianco et al. 201 1)



No Radio or X-ray
Detections

Wind Accretion From
a Red Giant
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Radio: M £ 108 My /yr

(Soderberg, Chomiuk, et al., in prep)

< 10> Mglyr

(Immfer et al. 2006, Hughes et al. 2007)
a:M < 105 Mylyr

(Mattila et al. 2005)

(For v,, = 10 km/s)




Na | D Absorption?
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Patat et al. 2007; see also Blondin et al. 2009, Simon
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There should be associated radio emission
some fraction of the time.
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How do constraints on the CSM test
single degenerate models!?

\ l * Roche Lobe Accretion from a Main Sequence Star
U

* Roche Lobe Accretion from a Red Giant

* Wind Accretion from a Red Giant
 Recurrent Novae

* Or... maybe there’s just a spin-down delay
(Justham 201 1, Di Stefano 201 1)



Conclusions

* The EVLA can detect the interaction of SNe la with
circumstellar material, testing single degenerate models.

* One hour of EVLA time =Two Decades of VLA effort.
* 12 nearby SNe la targeted by EVLA so far.

* All non-detections---a significant constraint on symbiotic
models. M < 108 Mg/yr

* EVLA could detect recurrent nova shells---but would need to
get lucky with the timing.
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Technique Companion Accretion | Detection? Reference
Mode

Early-Time UV | Red Giant Roche No. Hayden et al. 2010, Bianco
Excess Lobe <30% et al. 201 |
Radio Red Giant Wind No. Panagia et al. 2006,
Continuum Hancock et al. 201 I,

Soderberg et al. 201 |
H alpha Red Giant/MS Roche No. Mattila et al. 2005, Leonard
Emission Lobe et al. 2007
Na D Red Giant/MS Recurrent | Yes. Patat et al. 2007, Blondin et
Absorption Nova al. 2009, Simon et al. 2009




