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Komete

—“Prljave grudve snega” - prasinai led
—Veoma ekscentricne orbite
—U blizini Sunca se pojavljuje rep

—Rezervoari: Kajperov pojas i Ortov oblak,



Neke cinjenice o kometama

Nastale su izvan snezne linije pa sadrze dosta leda

Jezgra kometa zovemo i “ 7
Vecina kometa nema repove

Vecina kometa je stalno zaladena jer se nalazi u spoljasnjim
delovima Suncevog sistema

Samo se kod kometa koje ulaze u unutrasnji deo Suncevog
sistema pojavljuje rep



Rep raste kako se kometa
priblizava Suncu
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Nucleus War}ns
and begins to
sublimate.

Tails form by about 1 AU from
Sun; tails point away from Sun.

Gas coma begins to
form around nucleus

when comet is about Dust tail is
5 AU from Sun. :  pushed by
v sunlight.
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Solar heating diminishes; coma
and tail disappear between 3 : :
and 5 AU from Sun. :  Plasma tail

Larger particles are s swept
unaffected by sunlight = back by

or solar wind. solar wind.
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" Oort cloud:

« Extends out to.about 50,000 AU
» Contains about a trillion comets
* Comet orbits have random tilts and
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orbit of Oort cloud
omet entering inner \
solar system
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Neptune’s orbit
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Kuiper belt:

~ « Extends from about
30-50 AU - .

» About 100,000 comets
more than 100 km

across

« Comets orbit in the

same plane and
direction as planets
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Samo manji broj kometa
ulazi u unutrasnji deo
Suncevog sistema

Ortov oblak:
Potpuno slucajne orbite

koje se protezu i do oko 50
000 AJ

Kajperov pojas:
Normalne orbite na
rastojanju 30-50 AJ, koje
leze relativno blizu ravni
ekliptike



Jezgra kometa




Podela kometa

(T <200 god.)
Jupiterova familija kometa (T < 20 god.)
(orbite unutar orbite Jupitera)
Komete tipa Halej (20< T < 200 god.)

(T > 200 god.)
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- Moguce je da su takvi objekti dopremili vodu na Zemlji
- Informacije o lokaciji snezne linije

- Kako je led opstao na toj udaljenosti od Sunca
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Phase 1: Accretion of an ice-bearing planetesimal

Phase 3: Subsurface ice, of an ice-bearing asteroid,
has been excavated by impacts of small objects

Impact ejecta
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A meter-size impactor ¢
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An ice containing layer

Impact crater

Phase 2: Sublimation of ice located at surface

¢
. . a
An active site ® %, °°

o ')
Buried ice 00 0° ©

Phase 4: Sublimation of ice exposed on the surface

“
An active site S 20e®°

Ice within the reach
of small impactors




Phase 5: A near-surface layer is collisionally devolatilized

Deeply buried ice

‘.

A collisionally devolatilized

Phase 7: A fragment being impacted by small impactor

A meter-size impactor

Phase 6: Collisional disruption of an ice-bearing asteroid

A large impactor

N

Ice containing layer

Larger fragments originated
in the collisional disruption

A collisionally devolatilized layer

An active site



ASING A”COMET

THE ROSETTA MISSION -
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3 ROSETT,

JOURNEY 2004-16

Launch -
2 March 2004

1st Earth flyby -

4 March 2005

Eesa

» [(omet closest to the Sun
13 August 2015

A

Mars flyby
25 February 2007

¢nd Earth flyby - 13 November 2007 _
3rd Earth flyby - 13 November 2009

Asteroid Steins flyby =
5 September 2008

Asteroid Lutetia flyby
10 July 2010

Enter deep space hibernation -«
8 June 2011

Mission end on comet =
30 September 2016

» Philae landing
12 November 2014

» Arrival at comet
6 August 2014

» Rendezvous manoeuvres
May - August 2014

» Exit deep space hibernation
20 January 2014
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M,@" @a“l@ @‘d‘&a @“%‘1 & i S a‘"‘& w° 0 o
W A o
2 March 2004 &° ¢ o P g W &2 R N0 ) 30 September 2016
“\h 5 ‘\?"\ ‘)cje. {’\\ o A ¥ ‘w‘\ @ "
:ﬁ”/ . g _. ® ® ® [ % i @
@ e l i, s 611 & Arrival -
Launch & e QJ \3" %’ Enter deep _E)(it deEp at comet - . Mission end
space hibernation  space hibernation
Comet
1st Earth Mars 2nd Earth Asteroid 3rd Earth Asteroid rendezvous Philze Comet closest
flyby flyby flyby Steins flyby flyby Lutetia flyby manoeuvres landing to the Sun
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European Space Agency



Eesa

> COMET 67P/CHURYUMOV-GERASIMENKO'S VITAL STATISTICS

—21.4 km3 Rotation period
Vol
]iami 1013 kg 12."'0"'3 hours
Mass Spin axis:
470 kg/m? 69.3°
Density Right Ascension
70-80% 64.1°
Porosity Declination

B2’
Obliquity of the
comet's rotational axis

o L
Dust/gas ratio

5.3 x 10"
D/H ratio

,Y Equatorial axes
Spin axis

o— Average water vapour production
300 ml/s - june 2014

-600 ml/s > July 2014

1200 ml/s > August 2014

-93°C to -43°C
Surface temperature
-243°C to -113°C
Subsurface temperature

6%

Average albedo

tiofshape model: ,‘,i S e te “:.": s ] production rage: MIRO; D/H: ROSINA;
t/das: GIADA, MIR ’ e ' i
o

' www.esa.int European Space Agency
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2+ WATER ICE IN IMHOTEP

VIRTIS colour image

Water ice abundance
b areal
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Credits: Comet imoges: ESA/Rosetto/Navlom=CC BY=5A IGD 3.0: VIRTIS images ond doto: ESA/Rosetto/VIRTIS/INAF=IAPS, Rome/0BS DE PARTS-LESIASDLR; G. Filocchione et ol [2016).

VIRTIS colour image

Temperature

Infrared analyses by Rosetta's VIRTIS instrument between
September and November 2014 reveal water ice in two
distinct locations in the Imhotep region of Comet 67P/
Churyumov=Gerasimenko.

The locations of the two icy regions are shown in navigation
camera images [top centre] and in VIRTIS colour images.
The ice is associated with cliff walls and debris falls and has
an average temperature of about =120°C.

The bottom set of images show the water ice abundance
with respect to dark comet material under different grain
mixing regimes, where “areal” mixing concerns larger
water ice grains [millimetre—sized) side-by-side with dark
grains, and “intimate” mixing concerns grains a few tens
of micrometres mixed with the dark material in the same
pixel. The spectral analysis is for ane pixel in region 1 [as
indicated in the water ice abundance map) and shows the
actual spectrum compared to the best-fit model. It shows
that 1.2% of the pixel comprises pure water ice with a large
grain size [1.96 mm) and 98.8% is an intimate mix of 3.4%
water ice with peak grain size 58 pm, and the remaining
amount dark material.

European Space Agency
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2 THE CYCLE OF WATER ICE AT COMET 67P/CHURYUMOV—-GERASIMENKO

Comet on 2 September 2014

TIce abundance map

Temperature map

Water ice cycle at the comet
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Local day

Heated by sunlight, water ice on
and a few cm below the surface
sublimates, turning into gas and
escaping.

— =

Local dawn

On the next comet day, sublimation
starts again, beginning from water

ice in the newly formed layer.

Local night

The surface rapidly cools while the
underlying layers are still warm,
so subsurface water ice continues
sublimating and finding its way to
the surface, where it freezes again.

Data: ESA/Rosetta/VIRTIS/INAF-IAPS/OBS DE PARIS-LESIA/DLR; M.C. De Sanctis et al (2015]; Comet: ESA/Rosetta/NAVCAM — (C BY-SA IGO0 3.0

European Space Agency
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