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Comet Interceptor: A mission to prlstlne ccmet Rapld' Reconnalssanc for Planetary Defence
All previous comet missions-have been to objects tha have passed the Sun . A Comet Interceptor type mission concept codld be used to get a rapid first
any times i Yook at any potentially hazardous asteroid
Targets were relatively evolved, with thick coatings of dust on their surfaces ___,,..----"“'A"'spacecraft waiting in space could retufn resolved asteroid images within a
A mission ing the Sun for the first time would /y'”’/ few' years f discovery, depending o traJectory requirements
encounter a pristi ject, wi ices as first laid down at the Solar . This Wpu be much quicker tha dedicated mission could be planned, built

‘ and Iad‘t\ched — crucial if pre-impact warning time is less than a decade
\ : :[m/oladdimages could givestrong indications about the siz€, shape and bulk

\
To do this, Comet Interceptor must be planned and launched before its targe _structure of the asteroid/rubble pile or not), and surface boulder size
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comet is discovered, as the warningtime is likely to be only'a few distributions‘}‘.,all of which would influence any.déflection attempt
rom a MIRMIS-like infrared
on and thermal properties

The missi ill launch in 2029, with the ESA Ariel space telescope . Additional infd‘rm ion could be return

instrument, oncompo '

ill have a short cruise to : Ianen

fntercep or: single spacecraft

Once a suitable target is discovered, the spacecraft’ (asteroid) optimised versioncan be a lot simpler than

a fast flyby in situ instruments or dust shields

ission co cept is inherently-flexible on launch opportunities, and can take

e/ndeshares to any suitable ‘parking’ orbit

ra /effs to be considered on SqubeSat?) probes

_versus more capable and robust sp\fecraft designed for longer waits
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Launch | Intercepting.an unknown target
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Wait at = - Akey.trade is on fuel mass (arm\tharefor capablllty) Versus payload

® Point of interception {
L2 . , :
ey of comet's path Comem \cept s~a6 yeayﬁfnrt on whole mission e (launch,
i transfer cruise -_._ccﬁe”c encoun\\er data downlink) due to co

spmust be near ecliptic, }oetween 0.9 and 1.2 au from the Sun
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arth within thIS reglpn can be achieved with-either

e (given anm eari\ enough comet discovery)
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ToF = 400 days : Fok = 800 davs i lol 1000 davs
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\\\\\‘\ @Sa Figure 5: Accessible regions for chemical propulsion. The color map represent the Av budget in km/s
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Figure 4: The Lunar Thermal .
DUSt detector and mag Figure 3: CaSSIS instrument on ESA ExoMars ment, similar to the thermal infra
§p1n stablllsed, no acti f TGO, on which CI CoCa is based [Uni Bern]. MIRMIS [University of Oxford].
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{Continued _ . :
observations (e \ Pmtj‘; )'-Z’/l CoCa Visible high resolution camera For an astﬁrmd \
B1 and B2 survive) _ :  mission, the most
Specean s o2 Fyrogen imager MIRMIS Near to Thermal IR spectral imager | | o a’nt \
ansmission of live Visiblalmagers \..
N i Mass spectrometer instruments will \\

be high ré§olution
cameras for size

Spacecraft A Dust, Fields & Plasma

ESA -
Visible high-res camera (Sensors on A and Bz) and StrLICtLIre, 5nd
Near/Thermal IR imager . . .. . o .
Mass spectrometer A”-Sky polaﬂmetﬂc Imager infrared (|nC|Ud|nga
Closest approach Dust, Fields & Plasma
distance decided by Visible imager thermal |R)
activity level 9
(nominally ~1000 km) Fivby speed unknown: _ remote sensing
, \ . " Lyman-alpha Hydrogen imager (SR
Post-e_ncaunter
data tranjiglljscl;r to Earth PS Plasma Suite and surface
(weeks to months duration) properties
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