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Abstract Saturn’s Ring System

Ring system resides within the planet in Roche limit. The vast majority of the

particles comprising the rings have a albedo of 0.8. Their high reflectivity 2 ——
suggests the presence of icy content, confirming the major constituent of water Tethys R I o
ice and surface temperature of 70 K from the IR study. It is also found that the 2
different rings have their different orbital periods (Julius Benton, 2005). R ing A e fon

Table 1.3. Soturn’s ring system: basic dota %one
Co-orbiting Satellites

Name Inner radius (km)* Outer rodius (km)* Width (km)* Keeler's
Epimetheus

Fig.: Raw image of
ringed planet Saturn
observed from National
observatory, Nepal

A s’es of observations from October, 2009 are carried
out using 16 inch Schmidt-Cassegrain Telescope located
at National Observatory, Nepal. The ring system of Saturn
is focused by over exposing the main body of the planet
with webcam and CCD. In the first stage, variation of
relative flux density is studied along the ring system. As a
result, inhomogeneous variation in flux from the ring
system is found due to variation in composition of the
particles, and e and absorption phenomena of
the particles pre e ring system. M ages are
taken with different color filters to study phase
curves.

Ring D 67,000 74,510 7,510 ncke's, -
Guerin gop 74,510 74,658 148

Ring C 74,658 92,000 17,342

Maxwell division 87,500 88,000 500

Ring B 92,000 117,500 25,500

Cassini’s division 117,680 120,600 4,800

HW"“ gop 117,680 122,200 ~4,520 Lo oo b s b o e oo
Ring A 122,200 136,800 14,600 0 1 2 3 4 5 é 7 8
Encke’s complex 126,430 129,940 3,500
Keeler’s division 133,580 133,905 ~325 Saturn Radii [1 Saturn Radius = 60,000 km)
Ring F 140,210 140,600 ~390

Ring G 165,800 173,800 8,000

Ring E 180,000 480,000 300,000

*Distances ore in kilometers from Saturn’s center. Figure 1.15. A detoiled view of Soturn’s rings. The view is high obove Saturn’s north pole
looking down on the rings. (Credit: Julius L. Benton, Jr., ALPO Saturn Section.)
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Model 5
The scattering of light bv*ud of particles and the shadow cast into the ring by foreground particles are the two major F1c. 1. Published pha.se curves of Saturn’s rings
effects that are represented by the phase curves. Due to surface irregularities of the particles, it is quite difficult to analyze the after Bobrov ( 1954). :

scattering effect, but we can explain phase-flux variation to discuss the angular distribution of the light they scatter. For this 1. Fesenkov. V. 1926. Astron. Nachr. 226. 127
work, we are expecting the nature of the phase curves to be identical before and after the opposition. We are trying to model 2' Schénb eré E 1922’ Ain A cad S = F’en 2 w a6. Ser. A. 16
the reflected brightness of Saturn’s ring system by tracing out how light rays from the Sun are reflected by each position on 3: Hert,zsprm’lg .E. 19’19 A ;‘tr o N e h.r. 208. 81 ’ TR
the rings. We are assuming that the reflected rays.collected by us are parallel that only incorporates the reflection from the 4. Shajn, G. A.’ 1935, Pu’lkouvo Obs. Circ. No’. 13.
rings but not second order effects such as planet shine on the rings. The rings brightness at each position is the function of 5. Schﬁnberg, E. 1933’ Vz'ertc{iahresschr. Astron. Ges. 68, 387.
three angles( /1. /¢, (x), optical depth and the albedo so that the normalized brightness is given by, 6. Hertzsprung, E. 1919, Ref. 3.

P(po, 1, @) =Ua, po, )/ (Fpo) 7. Lebedinets, V. N. 1955, dissertation, Kharkov State Uni-
where /I, is the cosine of the incidence angle me‘ed from the local vertical, (1 is the phase angle and F/(; is the ideal versity.
reflected brightness of the isotropically scattering surface. . '
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Preliminary Results

] v L} v ) v LJ m L 1} | 1 1 L L L)
300 - I 280 E: ! .
250 |- e . -y ? . T “
2 I . pt ] 2 240 | | . ] o
§ L gmy = 5 rings. Stea i and ¢ € z ] ]
L~1 8 ° ; I ‘
g ™ e 1 iIgr:crease in"the flux is observed as there are seven X el § ]
, P 1 - - - - - = 1 - -:
£ | p A | ‘major rings , of which rings A and B are the brighter as $ = ] :
® ‘S ' compared to other rings. In addition, values of slopes 3 ot | [ 3
sof 9 J - e 120 ® 4
are found to be almost same for the both eastern and 7 100 f LA
o 2z 4 & & w0 western parts of the ring system. O ey oy
pixel 0 1 2 3 5 8 9
pixel
300 ¥
- E- T -E m L ] 1] 1 L 1 L] 1
250 b 4 [ . ! ]
225 - T . - aud K T i
§ 200 |- | ; i e ': = * ]
175 | 1 p 240 - | -
£ N § = LT
: [ o0 ’ i
§ et 3 . r o g 180 |- ] y
e: T 4 & : 1 :
wl 1 160 P ] . ":
26 |- ~ '.% “wlk . PY -
» 1 2 : 3 : 3 o 7 e 120 o L 4 '1
pixel 100 &= -
80 - .
300 [ T T T T T T T T il 1 2 3 4 5 7
280 |- 1. - pixel
260 |- T Y 3
240 |- T . o il : ' y v ; v g ’ ; .
g 20 | . S - Possible reasons for the variation in flux along tfl"e ring 300 - -
x o 1 | system can be as follows: incident angle of the rays i RN |
® P ] coming from rings, phase angle of the planet, rings 2z R .
Z 10k I ? ) A 2 2} .
% oo f. A - ] opacity, values of albedo, and scattering and 8 , I~
mET 1 absorption phenomena of the particles present in the 3 wof L. s -
‘ ] y ~
P TP Tty MRRC ORI (NP TP GETON SR rin . 2 | °
s 1 2 3 4 5 6 7 8 9 8s % wr ; |
pixel 50 b . o -
Ring A or B?? o ; ‘ ; : <
g . pixel
250 | middle region or region-4 .
300 T W FOE T Y T T v ﬂ
imaA's. ce or main bod 1 - - . N ra
al oo Y o maximaB Results from the observations in early and late 200+ . . -
t % D : y
\ L ] . 1
*e /| ® 4! 2010: " § ! »
2 200f , o » \T o . 150 + . “ .
§ .' | | Y\ | « Variation in relative flux density is almost similar in x 5’_ '.?
o , . o\ | . .
- | P 11 s o ‘ both observations, but in December sharp peaks are =100 | /,%,- r J:;'-‘ .
‘\ ) - v - = =
e 1o} [ e minima D | observed. This could be due to change in geometry of . e Ff N & %=
% : ¢ minima C . h 50 - - > ‘ﬁ C S
3 w,‘g . B\ & the rings around the planet. Slopes :%ound to be '8’-' '..g
e d ) e f | ™ B ]
L& “\ Z almost of same values for both the observations. ol =
: 2 m o o 10 49 6 80 . 100 120 140

xel
pi -~ (2:23 am, Jan 26, 2010)

References & Acknowledgements
1. Franklin, F. A., Cook, A. F., AJ, vol. 70, No. 9 (1965) " 2. Benton, J. L., Springer (2005)

» Trying to model h bure of variation in flux emitted from rings with phase angles.

3. Doughetry, M. K., Esposito L.W., Krimigis S. M., Springer (2009)
» Side by side , we ar 0 observing supernovae to study their light curves .

4. Neupane H. K., M.Sc. Dissertation, Tribhuvan University (2010)

Fermi/Swift‘GRB Conference, May 7 — 11, 2012, Munich, Germany



