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 Constants

fR 2791.826 Free Rotation Constant

iM 0.127036 Maximum Influenced Rotation Constant (for planets and moons only)

iSt 1.0121647 10
12 Start Influenced Rotation Distance Constant 

iMa 5.6964797 10
10 Maximum Influenced Rotation Distance Constant 

iSp 1.0686849 10
9 Stop Rotation Distance Constant 

 Facts  Amalthea  Jupiter  Sun

Mass (kg) mm 3.5 10
18 m 1.8986 10

27 M 1.9891 10
30

Density (g/cm3) m 0.849 s 1.408

Axis Tilt (deg) tm 0.001 t 3.13 ts 7.25

Semi-major Axis (km) am 181400 a 778570000

Orbit Eccentricity (deg) em 0.0031 e 0.09341233

Orbit Inclination (deg), im 0.388 i 6.09
with respect to equator
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F 2.08768122 Amalthea's Free Rotational Speed (per day)



Part 1

 Amalthea's  Influenced Rotation
 by the influence of  the  Jupiter

q am 1 em 

q 180837.7 Amalthea's Perihelion Distance (km)

Q am 1 em 

Q 181962.3 Amalthea's Aphelion Distance (km)
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ir 0.99998854 Amalthea's Orbit Inclination Reduction Factor 
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Mi 0.02789025 Amalthea's Maximum Influenced Rotational Speed by the Jupiter (p.d.) 
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St 3406272311.3 Amalthea's Start Influenced Rotation Distance to the Jupiter (km)
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Ma 6052349.5 Amalthea's Maximum Influenced Rotation Distance to the Jupiter (km)

Sp

6
mm ir m iSp

3
M m



Sp 3226122.7 Amalthea's Stop Influenced Rotation Distance to the Jupiter (km)



 Calculating  Amalthea's  average distance to the Jupiter, if (q Sp Q  ) 

x if q Sp if Sp Q
Sp am
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x 0 X value at Amalthea's orbit intersection with Sp  Boundary (km)  

b am 1 em
2

b 181399.1 Amalthea's Semi-minor Axis (km) 

y b am
2

x
2 am

y 181399.13 Y value at the Amalthea's orbit intersection with Sp  Boundary (km) 
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 1.57079633 Half-angle of the Amalthea's orbit out of Sp  Boundary (rad) 
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Po 1139767.08 Amalthea's Orbital Perimeter (km)
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s 284941.8 Half of the Amalthea's orbit out of Sp  Boundary (km)
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aa 0 Amalthea's average distance outside Sp Boundary (km)
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n 0 Temporal ratio of the Amalthea's orbit out of Sp Boundary to the whole orbit       
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d 1.0773101 Amalthea's corresponding distance on x axis of the graph

Amalthea's position, d 1.08
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 d( ) 1.00266862 Amalthea's corresponding Influenced Rotation by the Jupiter on the Y axis of the graph 
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tr 0.00000031 Amalthea's Maximum and Free Rotational Speed Reduction by Axis Tilt Degree  

c1 if am Ma  d( ) Mi F tr  d( ) Mi F tr  if q Sp if Q Sp n 0  1   

c1 0 Amalthea's end result Influenced Rotation by the Jupiter (p.d.) 



Part 2

 Amalthea's  Influenced Rotation
 by the influence of  the  Sun

                                

q a 1 e( )

q 705841962.2 Amalthea/Jupiter's Perihelion Distance to the Sun (km) 

Q a 1 e( )

Q 851298037.8 Amalthea/Jupiter's Aphelion Distance to the Sun (km) 

ir cos
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ir 0.99717824 Amalthea/Jupiter's Orbit Inclination Reduction Factor 

Mi

6
mm ir M

6 m

iM


Mi 0.08884219 Amalthea's Maximum Influenced Rotational Speed by the Sun (p.d.) 
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St 10850410847.7 Amalthea's Start Influenced Rotation Distance to the Sun (km)
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Ma 19279280.2 Amalthea's Maximum Influenced Rotation Distance to the Sun (km)
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Sp 10276558.5 Amalthea's Stop Influenced Rotation Distance to the Sun (km)
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d 85.34012949 Amalthea's corresponding distance to the Sun relative to Sp on the X axis of the graph

Amalthea's position, d 85.34

Sp St

Ma

Amalthea's position, d 85.34

Sp Ma
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 d( ) 0.92989738 Amalthea's corresponding Influenced Rotational Speed by the Sun on Y axis of the graph

tm2 tm t

tm2 3.131 Amalthea's Axis Tilt with respect to the Sun (deg)
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tr 0.00287405 Amalthea's Maximum and Free Rotational Speed Reduction by Axis Tilt 

c2 if a Ma  d( ) Mi tr  if q St  d( ) Mi tr 0  

c2 0.07974007 Amalthea's end result Influenced Rotation by the Sun (p.d.)
(Negative number means the reduction amount from Amalthea's Free Rotation)



Part 3

 Amalthea's Total Rotation 
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s 0.07974007 Amalthea's Total Rotation (p.d.)
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T 0.0000 Amalthea's Sidereal Rotation Period (day)
If (T = 0 , Amalthea's Synchronous Tropical Rotation)

  Observation

To 0.0000 Amalthea's Sidereal Rotation Period (day)

If (T = 0 , Amalthea's Synchronous Tropical Rotation)

.%Diff
T To  200

T To


%Diff 0.0000 Percentage deference between the calculation and the observation 


