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Plan 

1.  Data from Ulysses, Arecibo, 
AMOR -- very large grains in the 
ISM? 

2.  Conflict with our current view of 
interstellar dust 

3.  “Brilliant Pebbles” -- A method for 
detection of very large grains in the 
ISM 



Dust in the Local Interstellar Cloud 
Assumptions: interstellar dust and gas are well-mixed, 
and LIC dust properties are “typical”. 

LIC has N(H)≈1018.0cm-2 
⇒  E(B-V)≈1.7×10-4 mag,   AV ≈5.3×10-4 mag 

Impossible to measure such small E(B-V) or AV 
pV < 0.09 E(B-V) ≈ 1.6×10-5  

Very hard to measure pV ≈ 10-5 : “…instrumental polarization has 
been eliminated to about 3×10-5” (Tinbergen 1982).  

IR emission: LIC contribution overwhelmed by general 
background with NH ≈ 500 x NH,LIC 
Conclusion: unable to study dust in LIC via 
reddening, extinction, polarization, or IR emission. 
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LIC dust entering the heliosphere 
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Silicate-Graphite-PAH Dust Model 
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Silicate-Graphite-PAH Dust Model vs. Ulysses… 



TROUBLE 



Size distribution for local dust? 
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Extinction curve for local dust? 



Radar observations of “Interstellar Particles” 
(micrometeors on solar-hyperbolic trajectories) 

Things get worse… 



Suppose these very large grains are actually 
present in the ISM. 

Is there any way to detect them? 
1.  Grains with 0.5 - few µm will produce an 

unacceptable reddening curve -- but 
maybe we are making some mistake… 

2.  Submm emission excess -- but this 
depends on submm opacities… 

3.  Small-angle scattering of starlight -- 
“brilliant pebbles” (Socrates & Draine 2009). 



brilliant pebbles 



Scattering Geometry 



Differential Scattering Cross Section 

Socrates & Draine 2009 

λ=0.55µm 



Sensitivity to Large Dust Grains 



Halo profile depends on λ and on size 
distribution: can determine size dist. 

(Socrates & Draine 2009) 



Very Large Grains in the ISM 
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Starlight Dustglow 

THANK YOU 


