Лекция 14
Солнечная система

                                                  Угловой   момент
Состав                                                                        масса  г      в 1046г∙см2/с
Солнце:                                            99.85%             2 ∙1033                   170
Планеты:                                           0.135%         2.7∙1030             31508
Кометы:                                             0.01% ?         2 ∙1029
Спутники планет:                             5∙10-7               1027
Малые планеты:                                2∙10-9   ?         4∙1024
Метеориты:                                           10-9   ?         2∙1024
Межпланетная среда:                           10-9             2∙1024
         Земля                                                  3∙10-6           6∙1027                       27
Таблица параметров Солнца и планет: ..\Library\Mixture\Sun\SolarSystem\The Solar System.htm
	
	Distance
(AU) 
	Radius
(Earth's) 
	Mass
(Earth's) 
	Rotation
(Earth's) 
	# Moons 
	Orbital
Inclination 
	Orbital
Eccentricity 
	Obliquity 
	Density
(g/cm3) 

	Sun 
	0 
	109 
	332,800 
	25-36* 
	9 
	--- 
	--- 
	--- 
	1.410 

	Mercury 
	0.39 
	0.38 
	0.05 
	58.8 
	0 
	7 
	0.2056 
	0.1° 
	5.43 

	Venus 
	0.72 
	0.95 
	0.89 
	244 
	0 
	3.394 
	0.0068 
	177.4° 
	5.25 

	Earth 
	1.0 
	1.00 
	1.00 
	1.00 
	1 
	0.000 
	0.0167 
	23.45° 
	5.52 

	Mars 
	1.5 
	0.53 
	0.11 
	1.029 
	2 
	1.850 
	0.0934 
	25.19° 
	3.95 

	Jupiter 
	5.2 
	11 
	318 
	0.411 
	16 
	1.308 
	0.0483 
	3.12° 
	1.33 

	Saturn 
	9.5 
	9 
	95 
	0.428 
	18 
	2.488 
	0.0560 
	26.73° 
	0.69 

	Uranus 
	19.2 
	4 
	17 
	0.748 
	15 
	0.774 
	0.0461 
	97.86° 
	1.29 

	Neptune 
	30.1 
	4 
	17 
	0.802 
	8 
	1.774 
	0.0097 
	29.56° 
	1.64 

	Pluto 
	39.5 
	0.18 
	0.002 
	0.267 
	1 
	17.15 
	0.2482 
	119.6° 
	2.03 


Sun\SolarSystem\Mercury.htm
Давление 10-15атмосфер.
В течение 1880-ых, Джованни Скиапарели создал образ Меркурия. Он полагал, что Меркурии всё время обращен к Солнцу одной стороной, подобно тому, как Луна обращена к Земле. В 1962 радио-астрономы изучали  радио-эмиссию Меркурия и обнаружили, что темная сторона была слишком теплая. Ожидалось, что она должна быть намного холодней, если бы была постоянно отвёрнута от Солнца. В 1965 Петенгил и Дайс (Pettengill и Dyce) определил период вращения  Меркурия: 59 ± 5 дней. Позже в 1971, Goldstein, используя радарные наблюдения, уточнил это значение:  58.65 ± 0.25 дня. Непосредственные наблюдения с Маринера 10 дали значения периода 58.646 + - 0.005 дня. Маринер отснял 2700 кадров, покрывающих 45 % поверхности Меркурия.

	Mass (kg)
	3.303e+23

	Equatorial radius (km)
	2,439.7

	Mean density (gm/cm^3)
	5.42

	Mean distance from the Sun (km)
	57,910,000

	Rotational period (days)
	58.6462

	Orbital period (days)
	87.969

	Mean orbital velocity (km/sec)
	47.88

	Orbital eccentricity
	0.2056

	Tilt of axis (degrees)
	0.00

	Orbital inclination (degrees)
	7.004

	Equatorial surface gravity (m/sec^2)
	2.78

	Equatorial escape velocity (km/sec)
	4.25

	Visual geometric albedo
	0.10

	Magnitude (Vo)
	-1.9

	Mean surface temperature
	179°C

	Maximum surface temperature
	427°C

	Minimum surface temperature
	-173°C

	Atmospheric composition 

Helium 

Sodium 

Oxygen 

Other
	
42%
42%
15%
1%


    Кроме того, Маринер обнаружил у Меркурия магнитное поле напряженностью 1% относительно Земного поля, с наклонением оси диполя к оси вращения планеты 7 градусов. Источник магнитного поля неизвестен. Меркурий считается самой старой и маленькой планетой. Его ядро должно быть твердым, и поэтому генерация магнитного поля считается невозможной. Поверхность Меркурия подобно Лунной поверхности покрыта кратерами. 
Венера
      Поверхность Венеры геологически относительно молода. Она сформировалась 300 - 500 миллионов лет назад. Ученые дебатируют, как и почему это произошло. Поверхность Венеры состоит из обширных равнин, покрытых потоками лавы и горными регионами, деформированными геологической деятельностью. Признаков воды не обнаружено. Хотя велика вероятность, что в прошлом на Венере существовали моря и океаны, которые впоследствии испарились из-за парникового эффекта
  Вопрос о наличии собственного магнитного поля у Венеры дискуссионный. Напряженность магнитного поля  на поверхности Венеры (10 сравнима со средней напряженностью ММП(7 
	Mass (kg)
	4.869e+24

	Mass (Earth = 1)
	.81476

	Equatorial radius (km)
	6,051.8

	Equatorial radius (Earth = 1)
	.94886

	Mean density (gm/cm^3)
	5.25

	Mean distance from the Sun (km)
	108,200,000

	Mean distance from the Sun (Earth = 1)
	0.7233

	Rotational period (days)
	-243.0187

	Orbital period (days)
	224.701

	Mean orbital velocity (km/sec)
	35.02

	Orbital eccentricity
	0.0068

	Tilt of axis (degrees)
	177.36

	Orbital inclination (degrees)
	3.394

	Equatorial surface gravity (m/sec^2)
	8.87

	Equatorial escape velocity (km/sec)
	10.36

	Visual geometric albedo
	0.65

	Magnitude (Vo)
	-4.4

	Mean surface temperature
	482°C

	Atmospheric pressure (bars)
	92

	Atmospheric composition 

Carbon dioxide 

Nitrogen 

Trace amounts of: Sulfur dioxide, water vapor,
carbon monoxide, argon, helium, neon,
hydrogen chloride, and hydrogen fluoride. 
	
96% 
3+% 


. 

Земля

Third planet from the Sun. Mass 5.977 × 1027 g; polar radius 6356.9 km; equatorial radius 6378.17 km; mean density 5.517 g cm-3; effective temperature 287 K. Rotation period 23h56m4s.1. Mean distance from Sun 149,598,500 km (8.3 lt-min): perihelion distance (early January) 147,100,000 km; aphelion distance 152,100,000 km; vorb 29.78 km s-1; orbital period 365d.2564; e = 0.0167, i = 0; obliquity (1973) 23°26'34". Albedo 0.39 (water and land about 0.2; snow and clouds about 0.8). Surface gravity 980 cm s-2; Vesc 11.19 km s-1. Precession 50'.256 per year; relativistic advance of perihelion 4'.6 per century. Atmosphere (by volume) 78% N2; 20.9% O2; 0.9% Ar, 0.03% C02. Particle density of Earth's atmosphere at sea level 1019 per cm3 = 1.3 × 10-3 g cm-3. Atmospheric pressure at sea level 1.013 × 106 dyn cm-2. Magnetic field at surface, about 0.5 gauss; in core, about 100 gauss. Core temperature about 6400 K; core density about 10 g cm-3. Age 4.6 ± 0.1 × 109 years. First forms of life appeared about 3.2 to 3.5 × 109 years ago (Homo sapiens appeared as a species about 105 years ago).
Магнитный момент М=8 1025эл.маг.ед
Sidereal Period The time it takes for a planet or satellite to make one complete circuit of its orbit (360°) relative to the stars. Earth's sidereal period (or sidereal year) is equal to 365.2564 mean solar days.
Луна Natural satellite of Earth. Mass 7.35 × 1025 g = 0.0123 Earth's; mean radius 1738 km; mean density 3.34 g cm-3; mean distance from Earth 384,404.377 ± 0.001 km (1.28 lt-sec); Vesc 2.38 km s-1; surface gravity 162.2 cm s-2 = 0.165 Earth's. Sidereal period 27d7h43m11s, e = 0.0549, inclination of orbital plane to ecliptic 5°8'43". Obliquity 6°41'. Synodic period 29d12h44m2s.9. Vorb = 1.02 km s-1. Albedo 0.07. The Moon's center of mass is displaced about 2 km in the direction of Earth. Studies of lunar rocks have shown that melting and separation must have begun at least 4.5 × 109 years ago, so the crust of the Moon was beginning to form a very short time after the Solar System itself. Thickness of crust, 60 km; of mantle, 1000 km Temperature of core, 1500 K. It would have taken only 107 years to slow the Moon's rotation into its present lock with its orbital period. The Moon's orbit is always concave toward the Sun. 
Синодический период – интервал времени между двумя новолуниями 29,5 суток. 
 Лунные горные породы содержат слабую остаточную намагниченность. «Луна-2» (1959 г) зарегистрировала в Океане Бурь постоянное магнитное поле ~30  (вероятно аномалия).
Гравитационные аномалии – масконы. Abbreviated form of mass concentrations: apparent regions on the lunar surface where gravity is somehow stronger. The effect is presumed to be due to localized areas of denser rock strata. 
Марс.
Герберт Уэллс – «Война Миров». H. G. Wells's well-known War of the Worlds (1898)
[image: image1.jpg]



Before Sputnik, there were fewer than 1000 astronomers in the United States. Budgets were tight, and research facilities were few.
Mass 6.45 × 1026 g (0.11 Earth's); radius (1974) 3394 km. Oblateness 0.0092. mean density 4.0 g cm-3. Mean distance from sun 1.5237 au; e = 0.0934; i = 1°.85. Sidereal period 687 days; synodic period 779.9 days. Mean orbital velocity 24.2 km s-1. Surface temperature 248 К. rotational period 24h37m22s.6. Obliquity 23°59'. Surface gravity 0.38 that of Earth: escape velocity 5.1 km s-1. Albedo 0.16. Atmosphere more than 90% CO2, traces of O2, CO, H2O. Atmospheric pressu re from mariner 7 3.5 millibars. The core is probably liquid ni-fe. two tiny satellites (Phobos and Deimos), both of which are locked in synchronous rotation with mars. 
	Mass (kg)
	6.421e+23

	Mass (Earth = 1)
	1.0745e-01

	Equatorial radius (km)
	3,397.2

	Equatorial radius (Earth = 1)
	5.3264e-01

	Mean density (gm/cm^3)
	3.94

	Mean distance from the Sun (km)
	227,940,000

	Mean distance from the Sun (Earth = 1)
	1.5237

	Rotational period (hours)
	24.6229

	Rotational period (days)
	1.025957

	Orbital period (days)
	686.98

	Mean orbital velocity (km/sec)
	24.13

	Orbital eccentricity
	0.0934

	Tilt of axis (degrees)
	25.19

	Orbital inclination (degrees)
	1.850

	Equatorial surface gravity (m/sec^2)
	3.72

	Equatorial escape velocity (km/sec)
	5.02

	Visual geometric albedo
	0.15

	Magnitude (Vo)
	-2.01

	Minimum surface temperature
	-140°C

	Mean surface temperature
	-63°C

	Maximum surface temperature
	20°C

	Atmospheric pressure (bars)
	0.007

	Atmospheric composition 

Carbon Dioxide (C02) 

Nitrogen (N2) 

Argon (Ar) 

Oxygen (O2) 

Carbon Monoxide (CO) 

Water (H2O) 

Neon (Ne) 

Krypton (Kr) 

Xenon (Xe) 

Ozone (O3) 
	
95.32%
2.7%
1.6%
0.13%
0.07%
0.03%
0.00025%
0.00003%
0.000008%
0.000003%


В 1659 Christiaan Huyghens обнаружил полярные шапки, которое то увеличивались, то уменьшались.  В 1666 г Кассини определил период вращения 24h40m .  В 1877 итальянский астроном  Джованни Скиапарелли сделал набросок карты Марса с обозначениями морей и континентов, покрытых сетью тонких линий. Эти линии он считал искусственными каналами. The French astronomer Camille Flammarion published in 1892 a 608-page compilation of his observations under the provocative title La Planete Mars, et ses conditions d'habitabilité (The planet Mars and its conditions of habitability).
In July of 1965, Mariner 4, transmitted 22 close-up pictures of Mars. All that was revealed was a surface containing many craters and naturally occurring channels but no evidence of artificial canals or flowing water. Маринер-9 – первый искусственный спутник Марса (14.11.1971). Передал 7329 снимков поверхности Марса. По этим снимкам была создана карта поверхности. Обнаружил самую высокую в солнечной системе гору: Олимпус (26 км, диаметр основания 550 км). Finally, in July and September 1976, Viking Landers 1 and 2 touched down on the surface of Mars. «Викинги» сели с удалением друг от друга 6000 км
           У нас «Марс-1» ,…, «Марс-7». «Марс-1» -1962, «Марс-4» ,…, «Марс-7» запущены в 1973 с 21 июля по 9 августа. Достигли Марса 10феврвля – 12 марта.
Магнитное поле – дипольное ~60 
The average recorded temperature on Mars is -63° C (-81° F) with a maximum temperature of 20° C (68° F) and a minimum of -140° C. Давление на поверхности, фиксированное «Викингами» варьировалось в пределах от 6,8. Зимой размеры постоянной водно-ледяной полярной шапки во много раз увеличиваются за счёт замерзшего углекислого газа. 

Марс имеет 2 спутника: Фобос и Деймос («Страх» и «Ужас»). Спутники открыты в 1877 г.
Юпитер

	Mass (kg)
	1.900e+27

	Mass (Earth = 1)
	3.1794e+02

	Equatorial radius (km)
	71,492

	Equatorial radius (Earth = 1)
	1.1209e+01

	Mean density (gm/cm^3)
	1.33

	Mean distance from the Sun (km)
	778,330,000

	Mean distance from the Sun (Earth = 1)
	5.2028

	Rotational period (days)
	0.41354

	Orbital period (days)
	4332.71

	Mean orbital velocity (km/sec)
	13.07

	Orbital eccentricity
	0.0483

	Tilt of axis (degrees)
	3.13

	Orbital inclination (degrees)
	1.308

	Equatorial surface gravity (m/sec^2)
	22.88

	Equatorial escape velocity (km/sec)
	59.56

	Visual geometric albedo
	0.52

	Magnitude (Vo)
	-2.70

	Mean cloud temperature
	-121°C

	Atmospheric pressure (bars)
	0.7

	Atmospheric composition 

Hydrogen 

Helium
	
90%
10


Магнитный момент М=1.35 1030Гс см3.

Аномально высокий тепловой поток – равен потоку, получаемому от Солнца.
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Ring of Jupiter The ring of Jupiter was discovered by Voyager 1 in March of 1979. This image was taken by Voyager 2 and has been pseudo colored. The Jovian ring is about 6,500 kilometers (4,000 miles) wide and probably less than 10 kilometers (6.2 miles) thick.
	Name
	Distance*
	Width
	Thickness
	Mass
	Albedo

	Halo
	92,000 km
	30,500 km
	20,000 km
	?
	0.05

	Main
	122,500 km
	6,440 km
	< 30 km
	1 x 10^13 kg
	0.05

	Inner Gossamer
	128,940 km
	52,060 km
	?
	?
	0.05

	Outer Gossamer
	181,000 km
	40,000 km
	?
	?
	0.05


Фотографии Ио («Вояджерами») позволили обнаружить на этом спутнике 9 активных вулканов. Столбы дыма выбрасывались до высоты 300 км
	Moon
	#
	Radius
(km)
	Mass
(kg)
	Distance
(km)
	Discoverer
	Date

	 Metis
	XVI
	20
	9.56e+16
	127,969
	S. Synnott
	1979

	 Adrastea
	XV
	12.5x10x7.5
	1.91e+16
	128,971
	Jewitt-Danielson
	1979

	 Amalthea
	V
	135x84x75
	7.17e+18
	181,300
	E. Barnard
	1892

	 Thebe
	XIV
	55x45
	7.77e+17
	221,895
	S. Synnott
	1979

	 Io
	I
	1,815
	8.94e+22
	421,600
	Marius-Galileo
	1610

	 Europa
	II
	1,569
	4.80e+22
	670,900
	Marius-Galileo
	1610

	 Ganymede
	III
	2,631
	1.48e+23
	1,070,000
	Marius-Galileo
	1610

	 Callisto
	IV
	2,400
	1.08e+23
	1,883,000
	Marius-Galileo
	1610

	 S/1975 J1
 S/2000 J1
	 
	4
	?
	7,435,000
	Sheppard et al
	2000

	 Leda
	XIII
	8
	5.68e+15
	11,094,000
	C. Kowal
	1974

	 Himalia
	VI
	93
	9.56e+18
	11,480,000
	C. Perrine
	1904

	 Lysithea
	X
	18
	7.77e+16
	11,720,000
	S. Nicholson
	1938

	 Elara
	VII
	38
	7.77e+17
	11,737,000
	C. Perrine
	1905

	 S/2000 J11
	 
	2
	?
	12,654,000
	Sheppard et al
	2000

	 S/2000 J10
	 
	1.9
	?
	20,375,000
	Sheppard et al
	2000

	 S/2000 J3
	 
	2.6
	?
	20.733,000
	Sheppard et al
	2000

	 S/2000 J5
	 
	2.2
	?
	21,019,000
	Sheppard et al
	2000

	 S/2000 J7
	 
	3.4
	?
	21,162,000
	Sheppard et al
	2000

	 Ananke
	XII
	15
	3.82e+16
	21,200,000
	S. Nicholson
	1951

	 S/2000 J9
	 
	2.5
	?
	21,734,000
	Sheppard et al
	2000

	 S/2000 J4
	 
	1.6
	?
	21,948,000
	Sheppard et al
	2000

	 Carme
	XI
	20
	9.56e+16
	22,600,000
	S. Nicholson
	1938

	 S/2000 J6
	 
	1.9
	?
	22,806,000
	Sheppard et al
	2000

	 Pasiphae
	VIII
	25
	1.91e+17
	23,500,000
	P. Melotte
	1908

	 S/2000 J8
	 
	2.7
	?
	23,521,000
	Sheppard et al
	2000

	 Sinope
	IX
	18
	7.77e+16
	23,700,000
	S. Nicholson
	1914

	 S/2000 J2
	 
	2.6
	?
	24,164,000
	Sheppard et al
	2000

	 S/1999 J1
 1999 UX18
	 
	2.4
	?
	24,296,,000
	Spacewatch
	1999


         Юпитер исследовали 6 межпланетных автоматических станций: «Пионер-10» (1973), «Пионер-11» (1979) Launch Date: September 5, 1977 (Voyager 1), August 20, 1977 (Voyager 2) On-orbit mass: 721.9 Kg         Sun\Voyager\voyagerA.htm


Ulysses is a solar probe launched in 1990 that has made the first-ever measurements of the Sun from a polar orbit. In route to solar polar orbit, it made a close flyby of Jupiter and made measurements of the solar system's largest planet. ..\Library\Mixture\Ulysses\Ulysses.htm
Jupiter possesses 28 know satellites, four of which - Callisto, Europa, Ganymede and Io - were observed by Galileo as long ago as 1610. 
Сатурн

	Mass (kg)
	5.688e+26

	Mass (Earth = 1)
	9.5181e+01

	Equatorial radius (km)
	60,268

	Equatorial radius (Earth = 1)
	9.4494e+00

	Mean density (gm/cm^3)
	0.69

	Mean distance from the Sun (km)
	1,429,400,000

	Mean distance from the Sun (Earth = 1)
	9.5388

	Rotational period (hours)
	10.233

	Orbital period (years)
	29.458

	Mean orbital velocity (km/sec)
	9.67

	Orbital eccentricity
	0.0560

	Tilt of axis (degrees)
	25.33

	Orbital inclination (degrees)
	2.488

	Equatorial surface gravity (m/sec^2)
	9.05

	Equatorial escape velocity (km/sec)
	35.49

	Visual geometric albedo
	0.47

	Magnitude (Vo)
	0.67

	Mean cloud temperature
	-125°C

	Atmospheric pressure (bars)
	1.4

	Atmospheric composition 

Hydrogen 

Helium
	
97%
3%


Магнитный момент М=4 1028Гс см3.

Аномально высокий тепловой поток – равен потоку, получаемому от Солнца.

The following table summarizes the radius, mass, distance from the planet center, discoverer and the date of discovery of each of the confirmed satellites of Saturn: 

	Moon 
	# 
	Radius
(km) 
	Mass
(kg) 
	Distance
(km) 
	Discoverer 
	Date 

	 Pan 
	XVIII 
	9.655 
	? 
	133,583 
	M. Showalter 
	1990 

	 Atlas 
	XV 
	20x15 
	? 
	137,640 
	R. Terrile 
	1980 

	 Prometheus 
	XVI 
	72.5x42.5x32.5 
	2.7e+17 
	139,350 
	S. Collins 
	1980 

	 Pandora 
	XVII 
	57x42x31 
	2.2e+17 
	141,700 
	S. Collins 
	1980 

	 Epimetheus 
	XI 
	72x54x49 
	5.6e+17 
	151,422 
	R. Walker 
	1966 

	 Janus 
	X 
	98x96x75 
	2.01e+18 
	151,472 
	A. Dollfus 
	1966 

	 Mimas 
	I 
	196 
	3.80e+19 
	185,520 
	W. Herschel 
	1789 

	 Enceladus 
	II 
	250 
	8.40e+19 
	238,020 
	W. Herschel 
	1789 

	 Tethys 
	III 
	530 
	7.55e+20 
	294,660 
	G. Cassini 
	1684 

	 Telesto 
	XIII 
	17x14x13 
	? 
	294,660 
	B. Smith 
	1980 

	 Calypso 
	XIV 
	17x11x11 
	? 
	294,660 
	B. Smith 
	1980 

	 Dione 
	IV 
	560 
	1.05e+21 
	377,400 
	G. Cassini 
	1684 

	 Helene 
	XII 
	18x16x15 
	? 
	377,400 
	Laques-Lecacheux 
	1980 

	 Rhea 
	V 
	765 
	2.49e+21 
	527,040 
	G. Cassini 
	1672 

	 Titan 
	VI 
	2,575 
	1.35e+23 
	1,221,850 
	C. Huygens 
	1655 

	 Hyperion 
	VII 
	205x130x110 
	1.77e+19 
	1,481,000 
	W. Bond 
	1848 

	 Iapetus 
	VIII 
	730 
	1.88e+21 
	3,561,300 
	G. Cassini 
	1671 

	 Phoebe 
	IX 
	110 
	4.0e+18 
	12,952,000 
	W. Pickering 
	1898 

	 S/2000 S5 
	  
	7 
	? 
	11,365,000 
	B. Gladman 
	2000 

	 S/2000 S6 
	  
	5 
	? 
	11,440,000 
	J.J. Kavelaars, B. Gladman 
	2000 

	 S/2000 S2 
	  
	9.5 
	? 
	15,199,000 
	B. Gladman 
	2000 

	 S/2000 S8 
	  
	3.2 
	? 
	15,645,000 
	J.J. Kavelaars, B. Gladman 
	2000 

	 S/2000 S11 
	  
	13 
	? 
	16,392,000 
	M. Holman, T.B. Spahr 
	2000 

	 S/2000 S10 
	  
	4.3 
	? 
	17,611,000 
	J.J. Kavelaars, B. Gladman 
	2000 

	 S/2000 S3 
	  
	16 
	? 
	18,160,000 
	B. Gladman, J.J. Kavelaars 
	2000 

	 S/2000 S4 
	  
	6.5 
	? 
	18,239,000 
	J.J. Kavelaars, B. Gladman 
	2000 

	 S/2000 S9 
	  
	2.8 
	? 
	18,709,000 
	B. Gladman, J.J. Kavelaars 
	2000 

	 S/2000 S12 
	  
	2.8 
	? 
	19.470,000 
	B. Gladman, J.J. Kavelaars 
	2000 

	 S/2000 S7 
	  
	2.8 
	? 
	20,470,000 
	B. Gladman, J.J. Kavelaars 
	2000 

	 S/2000 S1 
	  
	8 
	? 
	23,096,000 
	B. Gladman 
	2000 


Уран
      Uranus is distinguished by the fact that it is tipped on its side. Its unusual position is thought to be the result of a collision with a planet-sized body early in the solar system's history. Voyager 2 found that one of the most striking influences of this sideways position is its effect on the tail of the magnetic field, which is itself tilted 60 degrees from the planet's axis of rotation. The magnetotail was shown to be twisted by the planet's rotation into a long corkscrew shape behind the planet. The magnetic field source is unknown; the electrically conductive, super-pressurized ocean of water and ammonia once thought to lie between the core and the atmosphere now appears to be nonexistent. The magnetic fields of Earth and other planets are believed to arise from electrical currents produced in their molten co
	
	William Herschel

	Date of discovery
	1781

	Mass (kg)
	8.686e+25

	Mass (Earth = 1)
	1.4535e+01

	Equatorial radius (km)
	25,559

	Equatorial radius (Earth = 1)
	4.0074

	Mean density (gm/cm^3)
	1.29

	Mean distance from the Sun (km)
	2,870,990,000

	Mean distance from the Sun (Earth = 1)
	19.1914

	Rotational period (hours)
	-17.9

	Orbital period (years)
	84.01

	Mean orbital velocity (km/sec)
	6.81

	Orbital eccentricity
	0.0461

	Tilt of axis (degrees)
	97.86

	Orbital inclination (degrees)
	0.774

	Equatorial surface gravity (m/sec^2)
	7.77

	Equatorial escape velocity (km/sec)
	21.30

	Visual geometric albedo
	0.51

	Magnitude (Vo)
	5.52

	Mean cloud temperature
	-193°C

	Atmospheric pressure (bars)
	1.2

	Atmospheric composition 

Hydrogen 

Helium 

Methane 
	
83%
15%
2%


Кольца Урана

	Name 
	Distance* 
	Width 
	Thickness 
	Mass 
	Albedo 

	 1986U2R 
	38,000 km 
	2,500 km 
	0.1 km 
	? 
	0.03 

	 6 
	41,840 km 
	1-3 km 
	0.1 km 
	? 
	0.03 

	 5 
	42,230 km 
	2-3 km 
	0.1 km 
	? 
	0.03 

	 4 
	42,580 km 
	2-3 km 
	0.1 km 
	? 
	0.03 


	 Alpha 
	44,720 km 
	7-12 km 
	0.1 km 
	? 
	0.03 

	 Beta 
	45,670 km 
	7-12 km 
	0.1 km 
	? 
	0.03 

	 Eta 
	47,190 km 
	0-2 km 
	0.1 km 
	? 
	0.03 

	 Gamma 
	47,630 km 
	1-4 km 
	0.1 km 
	? 
	0.03 

	 Delta 
	48,290 km 
	3-9 km 
	0.1 km 
	? 
	0.03 

	 1986U1R 
	50,020 km 
	1-2 km 
	0.1 km 
	? 
	0.03 

	 Epsilon 
	51,140 km 
	20-100 km 
	< 0.15 km 
	? 
	0.03 


*The distance is measured from the planet center to the start of the ring. 
	Moon 
	# 
	Radius
(km) 
	Mass
(kg) 
	Distance
(km) 
	Discoverer 
	Date 

	 Cordelia 
	VI 
	13 
	? 
	49,750 
	Voyager 2 
	1986 

	 Ophelia 
	VII 
	16 
	? 
	53,760 
	Voyager 2 
	1986 

	 Bianca 
	VIII 
	22 
	? 
	59,160 
	Voyager 2 
	1986 

	 Cressida 
	IX 
	33 
	? 
	61,770 
	Voyager 2 
	1986 

	 Desdemona 
	X 
	29 
	? 
	62,660 
	Voyager 2 
	1986 

	 Juliet 
	XI 
	42 
	? 
	64,360 
	Voyager 2 
	1986 

	 Portia 
	XII 
	55 
	? 
	66,100 
	Voyager 2 
	1986 

	 Rosalind 
	XIII 
	27 
	? 
	69,930 
	Voyager 2 
	1986 

	 Belinda 
	XIV 
	34 
	? 
	75,260 
	Voyager 2 
	1986 

	 1986U10 
	XVIII 
	40 
	? 
	75,000 
	Karkoschka 
	1999 

	 Puck 
	XV 
	77 
	? 
	86,010 
	Voyager 2 
	1985 

	 Miranda 
	V 
	235.8 
	6.33e+19 
	129,780 
	G. Kuiper 
	1948 

	 Ariel 
	I 
	578.9 
	1.27e+21 
	191,240 
	W. Lassell 
	1851 

	 Umbriel 
	II 
	584.7 
	1.27e+21 
	265,970 
	W. Lassell 
	1851 

	 Titania 
	III 
	788.9 
	3.49e+21 
	435,840 
	W. Herschel 
	1787 

	 Oberon 
	IV 
	761.4 
	3.03e+21 
	582,600 
	W. Herschel 
	1787 

	 Caliban 
	XVI 
	49 
	? 
	7,169,000 
	Gladman 
	1997 

	 Stephano 
	XX 
	10 
	? 
	7,948,000 
	Gladman 
	1999 

	 Sycorax 
	XVII 
	95 
	? 
	12,213,000 
	Nicholson 
	1997 

	 Prospero 
	XVIII 
	15 
	? 
	16,568,000 
	Holman 
	1999 

	 Setebos 
	XIX 
	15 
	? 
	17,681,000 
	Kavelaars 
	1999 


Нептун
	Discovered by
	Johann Gotfried Galle

	Date of discovery
	September 23, 1846

	Mass (kg)
	1.024e+26

	Mass (Earth = 1)
	1.7135e+01

	Equatorial radius (km)
	24,746

	Equatorial radius (Earth = 1)
	3.8799e+00

	Mean density (gm/cm^3)
	1.64

	Mean distance from the Sun (km)
	4,504,300,000

	Mean distance from the Sun (Earth = 1)
	30.0611

	Rotational period (hours)
	16.11

	Orbital period (years)
	164.79

	Mean orbital velocity (km/sec)
	5.45

	Orbital eccentricity
	0.0097

	Tilt of axis (degrees)
	28.31

	Orbital inclination (degrees)
	1.774

	Equatorial surface gravity (m/sec^2)
	11.0

	Equatorial escape velocity (km/sec)
	23.50

	Visual geometric albedo
	0.41

	Magnitude (Vo)
	7.84

	Mean cloud temperature
	-193 to -153°C

	Atmospheric pressure (bars)
	1-3

	Atmospheric composition 

Hydrogen 

Helium 

Methane
	
85%
13%
2%


	Moon 
	# 
	Radius
(km) 
	Mass
(kg) 
	Distance
(km) 
	Discoverer 
	Date 

	 Naiad 
	III 
	29 
	? 
	48,000 
	Voyager 2 
	1989 

	 Thalassa 
	IV 
	40 
	? 
	50,000 
	Voyager 2 
	1989 

	 Despina 
	V 
	74 
	? 
	52,500 
	Voyager 2 
	1989 

	 Galatea 
	VI 
	79 
	? 
	62,000 
	Voyager 2 
	1989 

	 Larissa 
	VII 
	104x89 
	? 
	73,600 
	Voyager 2 
	1989 

	 Proteus 
	VIII 
	200 
	? 
	117,600 
	Voyager 2 
	1989 

	 Triton 
	I 
	1,350 
	2.14e+22 
	354,800 
	W. Lassell 
	1846 

	 Nereid 
	II 
	170 
	? 
	5,513,400 
	G. Kuiper 
	1949 


Плутон

	Pluto Statistics

	Discovered by
	Clyde W. Tombaugh

	Date of discovery
	February 18, 1930

	Mass (kg)
	1.27e+22

	Mass (Earth = 1)
	2.125e-03

	Equatorial radius (km)
	1,137

	Equatorial radius (Earth = 1)
	0.1783

	Mean density (gm/cm^3)
	2.05

	Mean distance from the Sun (km)
	5,913,520,000

	Mean distance from the Sun (Earth = 1))
	39.5294

	Rotational period (days)
	-6.3872

	Orbital period (years)
	248.54

	Mean orbital velocity (km/sec)
	4.74

	Orbital eccentricity
	0.2482

	Tilt of axis (degrees)
	122.52

	Orbital inclination (degrees)
	17.148

	Equatorial surface gravity (m/sec^2)
	0.4

	Equatorial escape velocity (km/sec)
	1.22

	Visual geometric albedo
	0.3

	Magnitude (Vo)
	15.12

	Atmospheric composition 

Methane 

Nitrogen
	0.3


Pluto & Charon 



This view of Pluto was taken by the Hubble Space Telescope. It shows a rare image of tiny Pluto with its moon Charon, which is slightly smaller than the planet. Because Pluto has not yet been visited by any spacecraft, it remains a mysterious planet. Due to its great distance from the sun, Pluto's surface is believed to reach temperatures as low as -240°C (-400°F). From Pluto's surface, the Sun appears as only a very bright star.
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