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Study the Genesis of Saturn Rings and their Physical Properties
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Department of Physics, College of Education for Pure Science, Anbar University, Anbar, Iraq

Abstract

A computer program has been created to calculate the Roche Limit of the rings
and satellites of Saturn, showing that many of the rings of the planet are located
outside the Roche Limit and still intact and do not accumulate and clump since
ancient times, and that many of Saturn satellites are located within the Roche Limit
and have not been influenced and crumbled by the tidal forces of the planet. The
change of the rings width was studied as a relative function of the mass with the
distance from the planet, and the satellite diameters change as a relative function of
the mass with the distance from the planet. The results were compared with the
condition of the planets and the sun showing almost similar change in the two cases,
which induces to conclude that most of Saturn satellites were originally rings
moving around the planet and these rings are old and among the raw material of the
planet since its inception and not the remains of the satellite destroyed by collision
or influenced by the tidal forces when by passing the Roche Limit. The tidal
gravitational interaction is not only the most powerful and influential in determining
the shape, condition and orbit of the satellite.
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([1] o) + Laali) deadl s &ipe oy bl (e 03ed gy 0x cpn =1 Jgsa
. Orbital Radius Mean densit Roche Limit (km
2 Sl (km) (kg/m®) / (our result(s) :
1- Pan (SXVIII, S/1981 S13) 133,583 420 174,827.74
2- Daphnis (XXXV, S/2005 S1) 136,500 340 187,586.64
3- Atlas (SXV, S/1980 S28) 137,670 500 164,956.75
4- Prometheus (SXVI, S/1980 S27) 139,353 480 166,760.87
5- Pandora (SXVII, S/1980 S26) 141,700 490 166,071.36
6- Epimetheus (SXI, S/1980 S3) 151,422 640 151,926.47
7- Janus (SX, S/1980 S1) 151.472 630 152,726.1
8- Mimas (SI) 185,520 1150 124966.66
9- Enceladus (SlI) 238,020 1610 11178.13

10- Tethys (SIII) 294,660 985 131587.51

- Calypso (SXIV, S/1980 S25) 296,788 1000 131,962.26

12- Dione (SIV) 377,400 1480 114882.7

13- Helene (SXII, S/1980 S6) 378,500 1300 118,962.54

14- Rhea (SV) 527.04 1240 121867.02

15- Titan (SVI) 1,221.83 1880 106081.78

16- Hyperion (SVI1) 1,481,100 550 159798.44

17- lapetus (SVIII) 3,561,300 1090 127,218.79

18- Phoebe (SIX) 12,944,000 1640 111,022.79
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Distance from center Width Ring Radius
Se. Name of Ring of Planet to center of K (Eg. Radius) | Thickness (m)
Ring (km) ()
1 D Ring 70,705 7,500 1.173 2
2 C Ring 83,329 17,500 1.383 5
3 B Ring 104,790 25,500 1.739 7.5
4 Cassini Division 119,875 4,700 1.989
5 A Ring 129,472.5 14,600 2.148 15
6 Roche Division 138,077.5 2,600 2.291
7 F Ring 140,180 500 2.326 0.4
8 Janus-Epimetheus Ring 151,500 5,000 2.5137
9 G Ring 170,500 9,000 2.86 1
10 Methone Ring Arc 194,230 500 3.2227
11 Anthe Ring Arc 197,665 1,800 3.2797
12 Pallene Ring 212000 2,500 3.5217 ---
13 E Ring 330000 300,000 5.5 2000 km
14 Phoebe Ring 8500000 9,000,000 141.0375 20 planet dim.
[9.8,1] (C) 4alal) clisSa G’y =3 Jgia
Se. Name Distance fror(nkrSna)turn's center Width (km)
1 Colombo Gap 77,870 150
2 Titan Ringlet 77,870 25
3 Maxwell Gap 87,491 270
4 Maxwell Ringlet 87,491 64
5 Bond Gap 88,700 30
6 1.470Rs Ringlet 88,716 16
7 1.495Rs Ringlet 90,171 62
8 Dawes Gap 90,210 20
[9,8,1] (Cassini Division) S Juald Qs Hemi —4 Jgia
Se. Name Distance frorFkrSna)turn's center Width (km)
1 Huygens Gap 117,680 345
2 Huygens Ringlet 117,848 17
3 Herschel Gap 118,234 102
4 Russell Gap 118,614 33
5 Jeffrey Gap 118,950 38
6 Kuiper Gap 119,405 3
7 Laplace Gap 119,967 238
8 Bessel Gap 120,241 10
9 Barnard Gap 120,312 13
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Major Satellites
. Orbital Semi major axis .
Se. Satellites (10° km) (Saturnian Radii) Radius (km)
1- Mimas (SI) 185.52 3.0783 198
2- Enceladus (SII) 238.02 3.9494 252
3- Tethys (SIII) 294.66 4.8892 531
4- Dione (SIV) 377.40 6.2620 561
5- Rhea (SV) 527.04 8.7449 763
6- Titan (SVI) 1,221.83 20.273 2,575
7- Hyperion (SVII) 1,481.1 24.575 139
8- lapetus (SVIII) 3,561.3 59.091 735
Lesser Satellites
9- Pan (SXVIII, S/1981 S13) 133.583 2.18 14
10- Daphnis (XXXV, S/2005 S1) 136.500 2.26 4
11- Atlas (SXV, S/1980 S28) 137.670 2.2820 16
12- Prometheus (SXVI, S/1980 S27) 139.353 2.2843 46
51- Ymir (SXIX, S/2000 S1) 23,040 383 9
52- Loge (SXLVI, S/2006 S5) 23,070 383 3
53- Fornjot (SXLII, S/2004 S8) 25,110 417 3
Recently Discovered (Unnamed) Satellites
54- S/2004 S07 21,000 348 3
55- S/2004 S12 19,890 330 3
61- S/2007 S3 18,980 315 3
62 S/2009 S1 117 1.94 0.3
[4] Al de sanal)l SISD dylaalls 450540 Galsad) Gaaliy —6 Jga>
S . Equatorial Orbital Radius Orbital Period Mass (mass of
e. planet diameter (eq. of (@u) (yr) carth)
earth) -
1- Mercury 0.382 0.39 0.24 0.06
2- Venus 0.949 0.72 0.62 0.82
3- Earth 1.00 1.00 1.00 1.00
4- Mars 0.532 1.52 1.88 0.11
5- Jupiter 11.209 5.20 11.86 317.8
6- Saturn 9.449 9.54 29.46 95.2
7- Uranus 4.007 19.22 84.01 14.6
8- Neptune 3.883 30.06 164.8 17.2
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