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• Collaboration between the SPIRE and PACS guaranteed time teams
• Photometric and spectroscopic observations of 6 famous debris discs

• Vega, β Pic, ε Eri, Fomalhaut, AU Mic, τ Ceti
• See A&A Herschel special edition papers Sibthorpe et al. 2010 and 

Vandenbussche et al. 2010 for results from Vega and beta Pic observations



Debris Discs: An Overview

• Discs of second 
generation dust around 
main sequence stars

• Age greater than ~10 
Myr

• Dust originates from a 
belt of planetesimals via 
a collisional cascade

SCUBA – Greaves et al. 1998

Hubble/ACS – Kalas et al. 2008



The Vega Debris Disc

Spitzer 24 μm 
Su et al 2005

Spitzer 70 μm 
Su et al 2005

SHARC II 350 μm 
Marsh et al 2005

SCUBA 850 μm 
Holland et al 1998



Modelling

Wyatt 2006

http://www.ast.cam.ac.uk/~wyatt/



Wyatt 2006

http://www.ast.cam.ac.uk/~wyatt/



Modelled Images (Wyatt 2006)

• Population I grains (> few mm)
– Large dust grains in resonance with the planet

• Population II grains (few mm to a few μm)
– Intermediate sized grains  no-longer in resonance and in highly elliptical orbits

• Population III grains (< few μm)
– Small grains blown out of the system upon creation

– IIIa grains eminating from population I grains in resonant clumps

– IIIb grains eminating from collisions of population II grains

Short wavelengthLong wavelength
See Wyatt 2006 for model details
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Analysis of 70 μm image

Radius (arcsec)

Unconvolved Model Beam Convolved Model Beam Model (log scaling)
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Analysis of 70 μm image

Radius (arcsec)

Unconvolved Model Beam Convolved Model Data– Model

D
at

a-
m

o
d

el
 m

ap
 u

se
s 

lin
ea

r 
sc

al
in

g 
o

ve
r 

a 
sm

al
le

r 
ra

n
ge

 t
o

 t
h

e 
o

th
er

 m
ap

s 
sh

o
w

n



Radial Profiles
SPIRE

PACS



Conclusions

• Clearly resolved disc round at a radius of 11”   
(~85 AU) at 70 and 160 μm

• Smooth axisymmetric disc structure with no clear 
clumps

• No evidence for spiral arms originating from 
clumps observed in the sub-mm
– Supports the steady state over the ephemeral state, 

e.g. Müller et al. 2010

• Single underlying surface brightness model found 
to fit radial profiles for all Herschel bands


