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Tidal forces strip a moon from an
asteroid during close passage of Mars
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Planets and Pluto: Physical Characteristics

This table contains selected physical characteristics of the planets and Pluto.

Equatorial| Mean Bulk Sidereal Sidereal Geometric | Equatorial | Escape t}, L
Planet Radius Radius Mass Density |Rotation Period | Orbit Period | V(1,0) Albedo Gravity | Velocity FE
(km) (km) | (x 10**kg) | (gem™) (d) (y) (mag) (ms?) | kms) || (R)
Mercury | 2439.7 21| 24397 2110.330104 E| 5427 [ 58.6462 DI (0.2408467 1B1| -0.60 [EI|  0.106 [B] 3701 425 90
+1.0 +1.0 +.000036 +.007 +0.10
Venus 6051.8 &I 6051.8 IDI| 486732161 5.243 12 -243.018 R110.61519726 Bl | -4 .47 IEl 0.65 B 8.87 [z} 10.36 I 170
+1.0 +1.0 +.00049 +.003 +0.07
Earth 6378.14 [01{6371.00 21| 597219 HI|55134 2] 0.99726968 Bl | 1.0000174 B1| -3.86 [BI| (0.367 B 9.80 1ZI| 11.19 LI 240
+.01 +.01 +.00060 +.0006
Mars 3396.19 [B113389.50 D1} 0.641693 11]13.9340 1] 1.02595676 B1| 1.8808476 B1| -1.52 BI| 0.150 B 37111 503 @ 320
+.1 +2 +.000064 | +.0008
Jupiter 71492 DI 69911 &1} 1898.13 U] 1.3262 I 0.41354 121] 11.862615 [B1| -9.40 [B] 0.52 & 24.79 211 60.20 [ 740
+4 +6 +.19 |+.0004
Saturn 60268 21| 58232 [BI| 568.319 K1} (0.6871 I 0.44401 21} 29.447498 [B] | -8.88 [B] 0.47 & 1044 1211 36.09 1zl 110
+4 +6 +.057 +.0002
Uranus 25559 BRI 25362 BI| 86.8103 ILI| 1.270 [ -0.71833 21| 84.016846 [B1]| -7.19 B 0.51 Bl 8.87 121} 21.38 [ 2800
+4 +7 +.0087 +.001
Neptune | 24764 21| 24622 I} 102.410 M| 1.638 [ 0.67125 &I} 164.79132 [B1 | -6.87 [B] 041 B 11.15 121} 23.56 121 4800
+15 +19 +.010 +.004
Pluto 1151 € 11511€] 01309 ™| 2,05 [ -6.3872 IR1| 24792065 Bl| -1.0 [B] 0.3 B 0.66 Z1] 1.23 1 6500
+6 +6 +.00018 +.04
ATE (1998)

http://ssd.jpl.nasa.gov/?planet_phys_par
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Mean orbital elements referred to the local Laplace planes

Epoch 1950 Jan. 1.00 TT
Solution: MAROSO

Sat. a w M i node n P pP, Puoge RA. Dec. Tilt Ref.

(km) (deg)  (deg) (deg) (deg) (deg/day)  (days)  (yr) (yr)  (deg) (deg) (deg)
Phobos 9376. 0.0151 150.057 91.059 1.075 207.784 1128.8447569 0.3189 1.1316 2.2617 317.671 52.893 0.009 5
Deimos 23458. 0.0002 260.729 325.329 1.788 24.525 285.1618790 1.2624 27.3703 54.5367 316.657 53.529 0.889 5

[

Semi-major Axis (mean value) http://ssd.jpl.nasa.gov/?sat_elem

a

e Eccentricity (mean value)

w  Argument of periapsis (mean value)

M  Mean anomaly (mean value)

i Inclination with respect to the reference plane: ecliptic, ICRF, or local Laplace (mean value)

node Longitude of the ascending node (mean value) measured from the node of the reference plane on the ICRF equator
n Longitude rate (mean value)

P Sidereal period (mean value)

Argument of periapsis precession period (mean value)

P,,,4. Longitude of the ascending node precession period (mean value)

Martian System

Sat. GM Mean radius | Mean density Magnitude Geometric
(km3/sec?2) (km) (g/cm3) VoorR Albedo

Phobos | 0.0007112+0.0000010 | [4] | 11.1+0.15 | [5]1| 1.872+0.076 114+0.2|[6]1]10.071+0.012 | [6]

Deimos | 0.0000985+0.0000024 | [4] | 6.2+0.18 | [5]| 1.471+0.166|12.45+0.05|[6]]0.068+0.007 | [7]

http://ssd.jpl.nasa.gov/?sat_phys_par
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Table 1 Shape (best-fit

ellipsoid), volume, mass and Phobos Deimos

density of Phobos and Deimos,

from (1) Willner et al. (2010), Radius (in km) 13.0 x 11.39 x9.07 (1) 7.5x6.1 x5.2(3)
(2) Rosenblatt et al. (2008), 3)  volume (in km3) 5748 + / — 190 (1) 1017 + / — 130 (3)

Thomas (1993), (4) Jacobson

: 16 _ _
(2010, (5) This study Mass (in 1010 kg)  1.06 + / —0.03 (2) 0.151 + / — 0.003 (4)

Density (in g/cm>) 1.85+ / — 0.07 (5) 1.48 4/ —0.22(5)

Rosenblatt (2011)

Fig. 1 Recent images of the Martian moons from current Mars orbiting spacecraft. (1a) Phobos from
Mars Express High Stereoscopic Resolution Camera (courtesy DLR/ESA); (1b) Phobos and (1¢) Deimos
from Mars Reconnaissance Orbiter High-Resolution Imaging Science Experiment (Thomas et al. 2010)
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Fig. 1. The spectral albedo of the moon, aste‘r-
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Fig. 9. (a) Examples of spectral matches for TES White Class spectra. (b) A mixture
of biotite (50%) and antigorite (50%) provide the best spectral match to the
observed TES spectrum (red curve). Nepheline (blue curve) also provide good
spectral match. However, the Christiansen frequency in the spectrum of the
nepheline is shifted towards shorter wavelengths with respect to that observed in
the Phobos. (c) Spectrum of PFS orbit 5870 is best matched by phylloﬂ)licates.
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