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Scaled Flux

TMMA . CSS160710 [-23.2d]

2022le [-37.8d]

PTF12dam [-28.2d]
LSQ14fxj [-62.6d]
2017egm [-57.8d]

LSQ14bdq [-41.9d]
2017beq [-27.6d]

2015bn [-26.0d]
2021nxq [-26.3d]
2015bn [-25.1d]

2021xfu [-19.7d]

2015bn [-19.7d]

2022aawb [-12.6d]
o [-5.5d]

2021hpx [-11.0d]
' 2015bn [-6.3d]
2021ek [-10.6d]
2016eay [-10.5d]

sy 2019602 [-10.1d]

. s 20221xd [-8.
N L.SQ14mo [-5.5d]

2016eay [-14.2d]
1d]

2016els [-3.4d]

2010gx [-7.3d]
2018ffs [-9.1d]
2017gci [-7.4d]
M}j [-34.7d]
2018avk [-7.4d]

019pud [-4.4d]
2018avk [-7.4d]
2022npq [-4.1d]

2019ieh [-3.3d]
2018hti [-1.5d]

2016aj [-2.8d]
LSQ14mo [-5.5d]

M@Lmsqz [-1.3d]

LSQ14mo [-5.5d]

2021zcl [-0.4d]
2015bn [-6.3d]

2022abdu [0.1d]

2015bn [0.0d]

2020tcw [2.8d]
wolﬂ)n [5.4d]

021 [3.3d]

2015bn [8.1d]
2020zzb [4.9d]

LSQ14moT110.4d]

022gyv [5.4d]

LSQ14mo [10.4d]

LSQ12dIf [8.6d]
2021mkr [6.1d]
9itg [7.1d]

2010gx [4.0d]

2020uew [9.4d]
SQ12dIf [7.0d]

WWWW\TET 2017hbx [9.3d]
201TkgT13.6d]
W%%zozovpg [10.2d]
LSQ14mo [16.8d]
OGLE15sd [12.5d]
iPTF13ajg [12.7d]
2018ffj [12.6d]

2015bn [8.1d]
M&ld]

LSQ14mo [10.4d]

Msm [10.3d]
2015bn [5.4d]

)\’\W\F& iPTF15eo0v [14.3d]
LSQI2dIf [9.4d]

e 2021hpe [15.9]

LSQ12dIf [15.7d]

2018cxa [19.8d]
LSQT4mo [23.2d]
2021vuw [22.1d]
2015bn [21.6d]
W@q [25.4d]
2016eay [30.3d]
ﬁ%zozzm [26.9d]
2016eay [30.3d]
2021een [30.6d]

2015bn [33.2d]
2019zeu [31.3d]

iPTF13ajg [28.2d]

MSANA e 2020adlkm [31.60]

2015bn [33.2d]
W*"m 2022ful [31.7d]
5Q12dIf [34.9d]
WMMMZ [33.2d]
LSQ12dIf [34.9d]
AWW%Wk [34.2d]
LSQ12dIf [33.3d]
MWW 2022ued [35.6d]
2015bn [32.3d]
% 2021kty [46.2d]
2015bn [45.8d]

020myh [73.6d]
2015bn [73.6d]

\/’W&’ww 2021ynn [83.3d]
2015bn [85.3d]
M%mﬁ:},ed]

2015bn [85.3d]
ejo [216.2d]
iPTF16eh [224.0d]

[265.6d]
2015bn [259.5d]

4000 6000

8000 10000 12000 4000 6000 8000 10000

Rest Wavelength [A]

Rest Wavelength [A]

1200

0
Gomez+24

Overluminous
SNe la

2018ffj, 2018ffs, 2018gbw, 2018gft, 2018hpq, 2018hti, 2018ibb, 2018kyt, 2018lfd, 2018lfe,
2018lzv, 2018lzx, 2019aamp, 2019aamq, 2019aamr, 2019aams, 2019aamt, 2019aamu,
2019aamv, 2019aamx, 2019bgu, 2019cca, 2019cdt, 2019cwu, 2019dgr, 2019dlr, 2019enz,
2019eo0t, 2019gfm, 2019gqi, 2019hno, 2019itq, 2019kcy, 2019kw(q, 2019kws, 2019kwt,
2019kwu, 2019lsq, 2019neq, 2019nhs, 20190tl, 2019pud, 2019qgk, 2019sgg, 2019sgh,
2019szu, 2019ujb, 2019vvc, 2019xaq, 2019xdy, 2019zbv, 2019zeu, 2020abjc, 2020adkm,
2020afag, 2020afah, 2020ank, 2020aup, 2020auv, 2020dlb, 2020exj, 2020fvm, 2020htd,
2020iyj, 2020jii, 2020kox, 2020qgef, 2020qlb, 2020rmv, 2020tcw, 2020uew, 2020vpg,
2020wnt, 2020xga, 2020xgd, 2020xkv, 2020zbf, 2020znr, 2020zzb, 2021bnw, 2021een,
2021ejo, 2021ek, 2021fpl, 2021gtr, 2021hpc, 2021hpx, 2021kty, 2021mkr, 2021nxq,
2021txk, 2021vuw, 2021xfu, 2021ynn, 2021yrp, 2021zcl, 2022abdu, 2022ful, 2022le, 2022ljr,
2022Ixd, 2022npq, 2022pjq, 2022ued, DES14S2qri, DES14X2byo, DES14X3taz, DES15E2mlf,
DES15X1noe, DES15X3hm, DES16C2aix, DES16C3dmp, DES17X1amf, DES17X1blv,
iPTF13ajg, iPTF13ehe, iPTF15e0v, iPTF16eh, LSQ12dlf, LSQ14bdq, LSQ14mo, OGLE15qz,
PS110awh, PS110bzj, PS110ky, PS110pm, PS11lafv, PS11laib, PS111lap, PS111bdn,
PS112bqgf, PS112cil, PS1130r, PS114bj, PS15cjz, PTF09atu, PTF09cnd, PTF10uhf,
PTF10vqv, PTF12dam, PTF12mxx, SCPO6F6, SNLS06D4eu, SNLSO7D2bv...

* Most objects here implies a
SuperChandrasekhar Mass Progenitor...

* Some are certainly lensed

 Some are almost certainly not...



Do we need a SC

How to make a super-

Progenitor?
Yes, even with alternate scenarios,
some of these progenitors have
implied masses above 2Mg,

No, we have alternate SN Ia

Scenarios

MS

=
2

\4

é*

giant l MS

ON

unstable RLOF / stable RLOF

merger Algol, BS
@/ ejection

O

non-degeneratel

He-core
? e star

el

WD

9]

AM CVn

1€

»  Chandrasekhar mass

WD?

> Spin it up to (nearly)

critical
) ) 60 —
Permeate it with an Q i
extreme magnetic field 4
ol
RO - i
Can we model this? I ’ WWWWWMWW
T I
Das+12 shows new EOSZ>20 : |
“50 |
from Landau T P e AR S
quantization 6450 6500 6550 6600 6650

DWD
© © Can implement without
l needing GR if { < 0.01

(where  is the ratio of magnetic field
merger mass-energy density to matter

O density)

l Roughly corresponds to

—
unstable RLOF

Hot subdwarf
EHe star
RCrB

B. ~ 104G

giant :
Q stable RLOF

WAVELENGTH (A)

Landstreet+19 found
kilogauss fields in WD
1105-340 — very close by!
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Our implementation?
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radial field gradient -

Unphysical current sheath at
small radii

It works: even with large
cutoff radii — surface
observables retained!
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From First Principles — Evolve our

BWDs from MS to WDs

log(Luminosity/L )

Evolutionary tracks (MS to WD)
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We modify the error and convergence
routines of the STARS code

We can now run a star from the MS to the
WD in a single simulation run

The magnetic field is seeded at the PMS

Followed self-consistently all the way to
the WD



From First Principles — Now with Accretion!

log(L/L o)

Evolutionary tracks (MS to WD)
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Taking a high mass white dwarf — we
allow it to accrete companion material

WDs not seeded with a field in the PMS
reach a maximum mass at the
Chandrasekhar mass

Those seeded with fields in the PMS grow
to well above 2 solar masses

Central fields grow to around 8 x 103 G
at 2.4 solar masses — enormous, but not
theoretically problematic...



Some Preliminary Results

Mass-radius relation (y = 0.9)
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Some Implications

(Zuraig+ Submitted)
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Perhaps — but much more simulation and

observational work needed

Can some AXPs/SGRs be ascribed to BWDs?
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Overly Luminous
Type Ia Supernovae
may have
SuperChandrasekhar
mass WD progenitors

Our simulations track
the seeded field from
the PMS all the way to

the WD cooling
sequence

An additional, non-
thermal mechanism is
required to support
such objects

Stability well above the
Chandrasekhar mass
limit can be achieved
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Rotation and inherited
fossil fields may suffice

Supermassive, highly

w magnetic WDs may
1mitate, or even be,

AXPs and / or SGRs
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