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ABUNDANT CIRCUMSTELLAR SILICA DUST
AND SiO GAS CREATED BY
A GIANT HYPERVELOCITY COLLISION
INTHE 12 MYR HD172555 SYSTEM

C. M. LISSE, C. H. CHEN, M. C. WYATT, A. MORLOK,
l. SONG, G. BRYDEN, AND P. SHEEHAN
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1. Introduction

HD1/72555 A5V star
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SED for HD172555 showing the BVR/2MASS determined
photospheric emission (black) and the large IR excess detected by
both IRAS (green) and Spitzer MIPS (blue) and Spitzer IRS (red)
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2.1. Observations
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5.2-14.0pim (A/AX  90) -.
9.9-19.6HIm (N/AN  600) RN ¥
18.7-37.21um (A/AX  600) < o

http://www.spitzer.caltech.edu/Media/mediaimages/artist_

cepts.shtml

DRCGE HD100546 Disk, 150-5WS « 0.74 3
3 P, i HD172555
i / 2 e
~ 10.00F ’ /V e :l
= i H-‘/ ripel 1 Eject RS » 1.0 f \ Y }
H & f“\,\ﬂh 1
8 \L \. M,\J_\ T HD100546 AO star
;_E 1.00F !J HO113768 Disk, SS"—IRS » cv‘-*'"“wlh_'—é
5 / vty 1 Hale-Bopp Coma
K // S — vM| Tempel 1 Ejecta
ik ] |' \ ,\f\"\“‘—f‘\\ * HD113766 F5 star
Y e ]
ﬁ HOBA3D Cisk, S5T—IRS = 0.7 ,I HD69830:
R 1 O TN T N T A O Y T N 0 S W S T AT AT SN N I S 0 T 0
10 20 30

Wavalangth (um)



2.2.1. DeeE Imeact |
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Computer rendering of the Deep Impact space
probe after separation of the impactor (credit
NASA/JPL)



2.2.2. Thermal Emission
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2.2.3. Comeosition

Temel 1 Tempel 1

YSO

Tempel 1
Lisse et al. 2006

Ca/Fe/Mg-rich silicate, Carbonates, Phyllosilicates, Water-ice,
Amorphous carbon, lonized PAHs, Fe/Mg sulfides

YSO
Lisse et al. 2006, 2007a, 2007b, 2008



2.2.4. Particle Size E ﬁects

0.1-1000jam

1 — Emissivity(a, A) = [1 — Emissivity(1 gm, A)]“/! #™

Tempel 1 HD172555
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( Lisse et al. 2006 )
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2.2.5. Particle Temperature

Tdust
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3.1. Dust Comeosition
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3.2. Dust Mass
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SiO Crovisier 2002
SIiO |\lmol SiO AU
N o sio><8><hw g: Si0
F, d\V = N, si0 <8><hw f(r, 4TTA?)
r.: HD172555  SiO A\ : HD172555

Niotsio = 4w A°r; x F,dA/(g x hA
1.4=20.7><10% molecules

Si0 1.140.6><1022 kg



3.3. Dust Temgerature and Location
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4.2. Formation Processes in HD1/72555
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5. CONCLUSIONS
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