“The Planets”
Astro/EPS C12 (CCN 17045 or 32505)

Dr. Michael H. Wong

\ Astronomy Department
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LEC: 2 LeConte TWTh, 2:40-5:00pm

Office Hours: 419 Campbell Hall,
Mon 3-4 and Tue 5-6
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STAR PARTY

e TONIGHT !! ¢ attendance optional
(this is just for fun)

¢ meet at 10pm in front
of Campbell Hall

e don’t be late
e my cell 510-207-2236

¢ may be cancelled if
weather is bad
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A
~ HORIZONS
CALENDAR

¢ launch: Jan 2006

¢ Jupiter encounter:
Feb 2007

¢ Pluto closest
approach: July 2015
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New Horizons Current Position

Distance from Sun (AU): 10.68 Heliocentric Velocity (km/s): 17.98°

NS atumn

Distance from Earth (AU):
Distance from Jupiter (AU):
Distance from Pluto (AU):
12 Aug 2008 05:00:00UTC

Time ticks
every 10 hours

10.10
6.22
2088
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NEW
HORIZONS
LAST
NIGHT
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New Horizons Full Trajectory - Side View
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Distancé from Earth (AU): 1_('31.1 0.
Distance from Sup (AU): 10.69
Distance from Pluto (AU):- 20 .88

12 Aug 2008 05:00:00UTC
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GRAVITY AND VELOCITY

e velocity continually

® v, = escape

MAINTAINING AN
ATMOSPHERE oy o

® ¥ = average

P e : 1998 WW31

" decreasing with time, pe i B
E due to Sun’s pull ofea"::al:u(;: .
: | * velocity would go to b — /B o — 2GMplanet
g zero if initial velocity e gr= r g 1‘;:‘ S
. less than escape atmosphere is
VI e A W W0 30 30 Velocity escaping the
e big “kick” from planet
9 e ) SRT 8RT

Jupiter similar to Pk — =g ———

what happened to M My

many planetesimals

e giant planets

s probably migrated
. Qriginal by interaCting
) it with the disk

* many different
types of migration
- interaction with
gas --> inward
Planet spirals migration
inward - il'l teraction with
planetesimals -->
outward migration

Copyright © 2005 Pearson Prentice Hall, Inc
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Solar System planetary orbits

Ot -

Kuiper Belt and outer

* may extend to
a radius of
about i
50,000 AU {

The Oort Cloud
(comprising many
billions of comets)

QOort Cloud cutaway
drawing adapted from
Donald K. Yeornan's
itustraton (NASA, JPL)
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JUPITER'S RING JUPITER'S RING

.
i e

e < all giantplanets—
have rings .. 0

e very faint, first ,,#M,,M/a—)

_imaged by Voyager

sensitive cameras
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JUPITER’S RING FORWARD SCATTERING

e e
S e e

o BACK-SCATTERED
LIGHT: gravel to

//;
\
JoE

F
A
e smoke is made of small particles, like dust... it ha;
strong forward-scattering
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SCATTERING

¢ LARGE “particles” e SMALL dust: forward-
like gravel, scattering is
boulders, planets: stronger. blue light
back-scattering, the scattered better
familiar reflection than red light.
of light off surfaces e TINY molecules:

scatter in all
directions, blue
light scattered
better than red light

G481 2008-08-12 17 G481 2008-08-12 18

SCATTERING

e light changes direction, but is not absorbed,
in scattering events
- Martian sunset
- our blue sky
- interstellar dust
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1. In the distant past, small bodies were more numerous

No moons were found: @B (2o e
What does this mean? 2. Erosion by meteoroid impacts caused bodies to shrink

at a uniform rate.

» Hypothesis: wr . =
@

—The system originally followed a typical

power law. P . ’
—Erosion by meteoroids ate away all but
the largest bodies, Adrastea & Metis.

—Suggests that this is a very old ring

system, unlike Saturn’s “youthful” rings. g

o ®
/N .‘ @
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Vil COUNTING CRATERS

_~“Annual event”~20 kilotons

Every year
Every decade

Once a century
“1000 year event”
Once a millennium ~50 megatons

Every ten .
thousand yr Extinction

of the
Every 100 dinosaurs
thousands yr

cumulative crater frequency/km=2
cumulative crater frequency/km2

Approximate frequency of impacts

. Global 10! 10° 10' ‘ 107! 10° 10’
Every million yr catastrophe crater diameter/km crater diameter/km
threshold : ! :
Every 10 million yr Figure 4.26 'Ca]nbra}te!:i‘ ctalerm}:gcurves for the Figure 4.27 Cratering curves for Mars, based on
1/100 1 100 10,000 1 100 Moon, based on statistics for sn-lrmces whose ages lunar data in Figures 4.25 and 4.26, but adjusted to
il ill have been determined radiometrically. The red line take account of the slightly higher flux at Mars.
million million shows the crater density on a saturated surface. Notice it is very similar to Figure 4.26.

Megatons TNT equivalent energy A 461 2008-08-12



AND SURPRISES IN
222 JUPITER’S MAGNETOTAIL

Equatorial Plane

New Horizons +90 days @ 2000 Rj

Ulysses

Energy/Q[eV/q]

LIGHTNING  Cassini ISS

52.3°, 98.0° 51.9°, 98.1°

Jupiter Limb 52.0°, 98.5° images
S~ 52.2°, 98.6°

B ¢ red clouds ﬁ 73 e -
‘_\ \Lightning_ > are a t . . h

; .Auroral ribbon \ e P> 2 5 bar W‘ ;';” JR f-

y

1o Flux pr_e_ = :
2007-03-03T07:03:03

80.4°, 123.5° 79.6°, 208.5° 69.7°, 121.4° -66.0°, 190.0°  -68.9°, 222.6° Porco et al. (2003)




SATURN

Voyager
image

sk
.A“"ﬂ
== e e

e 3 white
ovals
formed in
the 1920s

* merged in
1998-2001

¢ turned
in 2005
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e HST image
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ZONAL WINDS

GALILEAN MOONS

GANYMEDE

¢ visible + infrared
¢ blue = fresh ice
¢ red = contaminated




@ Changes at Lerna and Masubi @

£] £

71

Lerna: New lava flow N.Lerna, Voyager _N.Lema, NH 10 years
and deposits from an M= & .
active plume 3 of surface
L M | - changes
. : ' ;
Masubi: new lava flow d Galileo
and deposits from two s { o : 1997
active plumes h
Masybi, Galile_.? Masubi, NH _‘_Mgsubi, NH
™ A 2 4 > of
. h - o3
. Y % New
5 . B | . r S Horizons
240 km
2007 October Sth DPS |ava ﬂow Shis 5 - - Sids 4
Coordinated Observations with Each @
Remote Sensing Instrument L

A, B - visible
(eclipse)
C - visible (sunlit)

D - eclipse + sunlit
E - infrared
F - infrared + sunlit

2007 October Gt oPs Side 2
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F: 03/01 23:50:31

G: 03/01 23:52:31

A: HST, 02/14 B: HST, 02/21

@ Nightside Color Imaging -‘ D o

+« Combined LORRI and MVIC

10

C:02/28 11:04:22

e /S

H: 03/01 23:54:31

¢ plume studies

D: 03/02 06:07:22

7 —

E: Plume speeds
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@ Temperature of Tvashtar @ e
(and other Hot Spots) Vi)

_?‘I i J,LZJ ‘IJ -'

o

+ LEISA spectra

* In basaltic range- no evidence for exotic high-T
magmas

400 :
Tvashtar
300 Blackbody fit: 1287 K «wwew

200 /“—’_‘
100

0
3 ' East Girru " Pele ]
Blackbody fit: 1335 K wwwun Blackbody fit: 1300 K s

Approximate brightness (GW str! micmn'1)

14 1.6 1.8 2 2.2 24

2007 October G X e ST SRR T Vi ~ KL ey A AL E 52 g
Wavelength (microns) G481 2008-08-12 44



