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import math 

 

G = 6.67 * 10 ** -11 

M = 5.965 * 10 ** 24 

c = 299792458 

pi = math.pi 

 

# The distance from the ground to the center of the earth 

R = (6371 + 0) * 1000 

 

# Linear velocity of the earth's surface, Latitude 23.5° 

vl = math.cos(23.5 * pi / 180) * R * 2 * pi / (3600 * 24) 

 

# Field velocity. Surface escape velocity. 

vc = math.sqrt(2 * G * M / R) 

 

# Merge speed 

vh = math.sqrt(vl ** 2 + vc ** 2) 

 

tp = math.sqrt(1 - vh ** 2 / c ** 2) 

# Swelling microseconds per day, 1 µs equal 10-6 s 

x0 = (1 - tp) * 3600 * 24 * 1000 * 1000 

print("x1 Microseconds of ground expansion per day:", x0) 

x1 = x0 

 



# *------ 

 

# Height + radius of the earth 

h = 20200  # GPS satellite orbit altitude 

R = (6371 + h) * 1000 

 

# GPS satellite linear velocity 

vl = math.sqrt(G * M / R) 

 

# GPS satellite field velocity 

vc = math.sqrt(2 * G * M / R) 

 

# Merge speed 

vh = math.sqrt(vl ** 2 + vc ** 2) 

 

tp = math.sqrt(1 - vh ** 2 / c ** 2) 

# Swelling microseconds per day, 1 µs equal 10-6 s 

x0 = (1 - tp) * 3600 * 24 * 1000 * 1000 

print("x2 Microseconds of satellite expansion per day:", x0) 

x2 = x0 

 

print("x1 - x2: ", x1 - x2, " <=======  Microsecond expansion of 

satellite relative to ground") 




