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Scattering and emission by cosmic dust particles

(ESA/Rosetta/NAVCAM CC BY-SA IGO 3.0)

(Jessberger et al. Interplanetary Dust, Springer-
Verlag)

Electromagnetic scattering and
emission by dust particles

• internal structure

• material composition

• wavelength / temperature

• particle alignment

(NASA, NOAO, ESA and The Hubble Heritage Team
STScI/AURA)



Electromagnetic scattering and emission problem

Complex-shaped particles

• Particle size comparable to visible wavelengths

• Full solution for the Maxwell equations

• Numerical solution required



Numerical methods

Integral equation methods

• Surface/Volume integral
equations (SIE/VIE)

• Fluctuating sources for SIE
and VIE (thermal emission)

• Magneto quasistatic (grain
alignment)

• Fast algorithms (pFFT,
MLFMA, fast-trace,
comp.)

Superposition T-matrix method

• Fast STMM

Radiative tranfer

• RT-CB, R2T2



Thank you!


