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Polarization of MWDs
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Fuler-Heisenberg Mixing

ﬁa,conv — ga’y*yaE ) BMWD
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Axion-Induced Polarization
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Promising MWD Targets

RE J0317 — 853 (B = 200 — 800 MG)
SDSS J1351 + 5419 (B = 761 4 54 MG)
Grw + 70°8247 (B =~ 350 MG) -
PG1031 + 234 (B ~ 400 — 1000 MG) *
SDSS J234605 (B = 798 + 164 MC) :
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DSS J1003 + 0538 (B = 672 + 119 MG)
DSS J0021 + 1502 (B = 531 + 64 MGQG)
DSS J0333 + 0720 (B = 850 + 52 MQG)
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Magnetic

Field Measurements
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SDSS J1351+5419

SDSS J135141

SDSS J135141
. B, =105 G

1= 53° : .
— - -1
Gy = 10712 GeV™! Gary = 10712 GeV

600 700 800 900 1000 0 20 A0 60 80 100 120 140 160 180

Polar Field Strength By [MG] inclination angle ¢ [°]




Physics of Magnetic Stars, Piotrovich et al. (2019)
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SDSS J1351
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Ongoing and Proposed Observations

Diffuse SN
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Conclusion S e A

e Polarization probes of MWDs poised " '
to be one of the strongest il
constraints on light axions

* Ongoing dedicated Lick and Keck
Observatory observations of MWDs

with Alex Filippenko at UC Sy
Berkeley "







Astrophysical MWD Polarization

* Photons propagate unpolarized from deep in MWD atmosphere

» Astrophysical polarization created by bound-free absorption in the
hydrogen atmosphere

e (—En) +v(w) = e (w— Ep)

(

At fold. o i< nPw3, —FE, <w
* At zero field, 0”"
0, else
n \
. bf bf
» In magnetic field, use Zeeman effect: 0~ (w) — 0" (w — ¢Q¢o)

Lamb et al. 1974 17



Astrophysical MWD Polarization
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Astrophysical MWD Polarization
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GRW 7028247 Modeling

1904.08327:
PP = 0.73%

Jaryy = 10712 GeV !
Grw-+70°8247
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GRW-+7098247 Constraints
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PG 10314234 Field Geometry

22
Schmidt et al. ApJ, 309:218-229,1986



PG 1031 £234 Analysis

PG 1031+234
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Schmidt et al. ApJ, 309:218-229,1986




