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Size distribution

Tensile strength Smax = 106 ~ 109 erg/cm3
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NH = nHL, L is the length of the line of sight

effective degree of grain alignment

Cross-section
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Polarized starlight
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SNe Ia by Cikota et al. (2018)

Dust in Taurus region
by Whittet et al. (1992)
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Temperature distribution function which depends
on the grain size and radiation strength U

Planck function
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For optically thin regime,



Non-spherical 
dust

• Smax = 107 erg cm-3

No disruption RATD

Polarization degree
INTRO
RATs
RESUTS
SUMMARY

850 !m



diffuse media dense media

JCMT Users Meeting, ASIAA, Taipei, 2019

P850 vs U
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lower aalign and 
increase of P8
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P850 vs U
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compensation of the shift of polarization 
toward short wavelengths due to lower aalign
and the increase of the polarization 
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Planck data
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dense media

353GHz

Planck data
Planck Collaboration et al. (2018)



Using the RAT alignment and RATD theory, we model the polarization of 
starlight and polarized thermal emission by aligned grains.

1. For the diffuse medium, the optical/NIR polarization is reduced due to 
the disruption of large grains into smaller ones.

2. For polarized thermal emission, the Pmax increases but the !max decreases 
with increasing U due to enhanced alignment of small grains ➔
SOFIA/HAWC+

3. When taking into account RATD, the variation of the polarization degree 
with U depends on the Smax of grain materials.

4. Comparison with Planck data (2018), interstellar grains unlikely to have a 
compact structure with very high Smax perhaps a composite structure.

5. Our models of starlight polarization for high radiation intensity with RATD 
find that the K- !max qualitatively agree with observations toward SNe Ia.

6. Based on our results, we suggest that an important way to test RAT 
theory and RATD is to observe polarization toward star-forming regions.
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RATD mechanism

Polarization by dust with RATD
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Size distribution

Tensile strength Smax = 106 ~ 109 erg/cm3
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Temperature Distribution
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