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What is Polarization?
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Astronomical Photometer

* Direction of Incoming Beam
* Photon Counts
¢ Spins?

Whenever a photon is absorbed by an object, an angular momentum of either +h/2m or -h/
27 1s imparted to the object. Each photon "in transit" may be considered to possess, in
addition to its phase, a certain propensity to exhibit each of the two possible states of spin
when it interacts with an object, and a beam of light can be characterized by the spin
propensities (polarization) and phase relations of its constituent photons.



Light Scattering
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Random walk in the debris

Photospheric Origin of Polarization

Polarized flux is generated
by electron scattering

For spherically symmetric
geometry, the integrated
polarized flux is equal

to zero




Asymmetry Creates Polarization

Photosphere
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[ine forming, scattering atmosphere

Distorted Photosphere leads
to
continuum/line Polarization

Spherical Photosphere leads
to
spectral line polarization only




The Concept of Dominant Axis
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SH 1987A

H-alphadlumpsappearataround day




The H-alpha lump is persistent with time
Helium is at a different direction

Asymmgtricdistrbution of FFIC, and Ni
Follow an approximate dormantaxis;ibut not a precise dominant axis




Supernova 1987A 1994-2003 HST « WFPC2 « ACS
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SN 2004d;]
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Core revealed
Photospheric ./ T\. Becoming nebular
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SN 2001el

relative flux
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Impoct Pararoster Veloclty
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Wang et al 2003, ApJ, 591, 1110

Significant Departure from Spherical Symmetry
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Great Time Coverage
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17,000 km/s
11,000 kmi/s
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Coverage
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. . . _ Wang et al. 2003
Line/Polarization Profiles
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SN 2004dt-Like
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The luminosity of a SN
is correlated to its
geometric structure.

Wang et al. 2006




SN 2004dt-Like
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SN 2006X

Rest Wavelength (A)

Patat et al. 2008
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Summary on SN Pol

Core-collapse

High pol at late phase, low pol at early phase
Some show very smooth geometry
Some show persistent symmetry axis

Some are rather lampy, especially IIB, Ib/c, with no trace of a
clear symmetry axis

Low pol at late phase, high pol at early phase

1.  Lumpy outside, smooth inside
Processed matter at v ~ 30,000 km/sec




