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Abstract Background: Necessity for Models Beyond the TLS Model

Motivation: constructing a new amorphous e interstellar large dust grains are primarily composed of amorphous materials
dust emission model beyond the TLS model » optical properties of amorphous dust particles can be described by a
physically-motivated model such as Two-Level Systems model g, ii
e the TLS model has some problems
» cannot self-consistently solve each absorption process
Originality: applying the Soft-potential model » although the TLS model can account for the amorphous properties of
In dust physics materials below approximately 1 K, it fails to reproduce the behavior

Results: our model comparison test with obs. measured around 10 K | o
data is reasonable Soft-Potential (SP) model i, iv) can revise the amorphous dust emission model!

Goal: formulating long-wavelength amorphous
dust emissions

Methods: How to derive amorphous dust emission in the SP model
(1) Basis of the SP model v . (2) Calculation
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1) considering a situation in which some atoms
constituting amorphous dust are trapped in a double-
well potential described by a quartic function

2) solving the interaction of the atomic two-level system
caused by the double-well potential and the electric
field to determine the electric polarization

1) describing the DWP as Vg,/W = D, (xi()) D, <xio)2 N <1>4

2) assuming the atomic potential parameters, D, and D,, are
uniformly distributed in amorphous dust

Results: Comparison with observations | | | |
analytical solution - nhumerical solution
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e object: Perseus Molecular Cloud . 55 tun

e data: Planck, WMAP, DIRBE, QUIJOTE, etc. , " v
e dust type: amorphous silicate | FF
e dust size: 0.1 micron S,EIB
e dust emission mechanism
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Discussion: Toward comparison with obs. & lab. features Conclusion
Comparison pf physical quantities of amorphous dust in the best-fit model We have proposed a new amorphous dust

. 0 | ) emission model based on the SP model,
- W (K xkg) | Ag™ (KX kp)[Ag™ (KX kp) |y (10Ts77) | Nep/(pV) (27) which is applicable in the long-wavelength

range and can more effectively explain
m 0.529 0.698 0.646 4.72 [.45k+22 various dust emission features.
Ref.  [RE: 20.6 < 2E-3 0.3 | 1E+16-1E+17
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