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The Herschel view of a remarkable
Gyr-old two-belt debris disk (n Crv)




10-100 Myr

\t R &%
‘;. ¥
- "* -

Mature planetary system

0.1-10 Gyr




Insights from debris

= Location of remaining planetesimals

= Truncation/shepherding by (unseen) planets
= Balance of forces (gravitation, radiation,

stellar wind 5, ... )
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Multi-belt debr

Five Zones of Debris Dust

edge-on view of

/ul
/
N

distance increases

a planetary system

planetesimal belt

>

e
N
N

temperature decreases

\ 10°F i *

/ N
/ Fomalhaut ~
N

terrestrial §§*
planets |
” . A ) ﬁ
5 o @ AR N
A A A A A e o A“ K ol - ’ % *
i ] | giant i B e _
0 : ¥ i planets disk halo 10 )
S ~1500K | : v
W L | Y
= 300K : ‘
2 | | P
% terrestrial . : o 1'0 et ""1'(;0 1'(')'00
oJ zone | ~150 K] _NSO K A (um)
UD) asteroidal Kuiper-belt
2 um ~10 um ~24 um ~60-70 um
very hot hot warm cold

Figure 1. Illustration for the five zones of debris dust.



Eta Crv: prior knowledqg
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* Anearby F2 star (28.3 pc)
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* Atwo-belt system
* Aresolved “cold” belt (~150 AU)
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New observations >

Herschel
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Herschel high-resolution images
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Herschel high-resolution images
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Ring width (AU)

Central point source brighter
than stellar photosphere

Outer ring radius ~ 2x prediction from T,
Outer ring width partially constrained (< 75 AU)

PACS 70




Scattered light non-detection

PSF subtraction "halo”




Complete SED
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Constraining dust properties

1 Outer belt:
Collisional cascade
(deviation from
pure power law)
or lack of small
dust grains?
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Constraining dust properties

1 Outer belt:
Collisional cascade
(deviation from
pure power law)
or lack of small
dust grains?

Inner belt:
Grains smaller logla_ (um)]
than blowout size?



Implications (I)
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Lifetime of inner belt << system’s age
= Not the steady-state decay of an initial ring

* No significant change in 30 yr (tens of ;)
Different dust populations in the two belts
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= Not a single belt (planetesimals on eccentric orbit)

Eccentric
Ring



Implications (I)

= Lifetime of inner belt << system’s age
= Not the steady-state decay of an initial ring
* No significant change in 30 yr (tens of ;)
= Different dust populations in the two belts
= Not a single belt (planetesimals on eccentric orbit)

= Simple drag from the outer belt to the inner belt
requires size sorting & a halting mechanism
= Ring offset suggests underlying planetary

system still to be found



Implications (ll)

= Origin of inner belt?

* One-off event?

Giant collision
LHB-like event

= Steady feeding by comets, followed by sublimation
to produce small (ice-rich) dust? g
“rain of comet”

= No clear-cut argument for now .




Summary

= The Eta Crv debris disk consists of two distinct
belts, physically and in their dust content

= The outer belt is consistent with a normal
decay of arich initial reservoir of planetesimals

= The origin of the inner belt remains unclear

= Recent low-probability event?

= Steady rain of comets?
= TBC with new ALMA, IR interferometric data...






Debris disks: HR 4796
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