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Collisions as an origin for asymmetric structures

Asymmetric structures & their origins:

Tha dust Gatnbeten o crrumsielar ke 5 nol a'ways smooth &
axvigymmetnc. Warps, dumps sprals and ofhed fhypes of asymmeines
are cormmonty observed Thesa morphoiogecal features can DrOvice
hants on nportant ongoeng PROCESEESE N tha daka and mmprcee O
uncdarstandeng of th ayDRtOn of circumately dinks and of planestany
forrmaton

The most popular e splanaton proposad for the observed struCtres &
e porturteng nfuence of & bound (sielar or planelary | COMpDANEON OF
of o slelar Syby. But is it e ondy pOdats 7

An atemative explanaion for SOMe Aty atries Coukd be
catastrophel Dredk g of & \ape obsoct] 3| remanang & § ivalarnby A
ol dust Kemyon & Bromaey (2008) published & dotaled study on
nossiity ol detecting A Calastropie o oy '
However only debrs produced directy Uy 0 phattorg

tahan Mo account. We re-examine the conseq
shaflieing st lakng o eCCDun el COSFREOny i
choud afer its relaata Dy D shafenng evenl

What is a collisional dust avalanche?
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Method:
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Main model parameters:

The disk.
ﬂmwulﬁmnilhhmumhimrrd-ﬂ
wmmwummmmﬂwm The results
ﬂMWm.WM&ﬂWMJN
pracinlayren OOUCA SEDT o B 0T
Trmmmmnh“dnhgmnhn.rﬂnrmnﬂmwm
bhcoar-oud-cut-off. The maximum size i taken 1om. Dk grans’ sue-
roguency GEtnibuton B 8 sNghe powe! L

dneni{s’s ros with p= -35(Egl)
mrmmwnmhmuicmmnmmwhm
mm-mmwmmﬂum;
Tummmdmnmﬂlmwdnmhe
m%mmm.mdhum-mmm:
mmm,ttﬂ’mﬂmqrmﬁdﬂlmm Tha
fragments’ sl w & single power law (Eq.1) i the 1pm o
fom range Tre strength of an avalanche vares nearty wih b,
Collinignal puicomey.
For grasns’ colkscnal fr
Pott A Farnela (1963) appled 10 & two-segrmeont power Liw for the
sire-freguoncy delnd ontrbaton gnen{m/m )] whe'e g=-15 lof
mem mq-duhrrnlm.mwmmﬂ-:mu-

function of the gan size, 0= s *', and O (s=1om=10erp'g

1-+a-.l--.|n-|—-—l.t.l--.-.l e
L] b 1 L] i}
s i arl prits @ 7R &L}

=

1 - tl Yi Bk a
Anna Gigorieva', P. Artvmowicz™, Ph. Thébault""

1} stockholm (O vervaliony . Sweilen

I University of Todoato al S arhs UM h_ Cadad .

1) Observatoure de Pans, Framoe

Avalanche in a § Pic-like disk:
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Avalanche-induced asymmetric structures:
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How to get a powerful avalanche:

+ Large initial dust release:
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« Collisionally weak grains:
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« A brighter star:
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Presence of gas:

Systems dustier than [Pic are expected to be yOURFHL U as drag.
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