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Sun Storm Forecast: Tiny Chance of Havoc 

 
In this image taken in July 2012, magnetic field lines in the Sun's atmosphere, the corona, twist and kink, forming what is known as a "flux rope." Later as it writhed, 
the rope's connection to the Sun was severed, shooting out billions of tons of solar material in a coronal mass ejection. The image on the left, shows the lines in 
extreme ultraviolet light. The one on the right has been enhanced to show additional detail.  Solar flares and coronal mass ejections as recorded by, from left: the 
Solar Dynamics Observatory in February 2011; the Solar & Heliospheric Observatory's Extreme ultraviolet Imaging Telescope in July 2000; the Solar and Heliospheric 
Observatory's Large Angle and Spectrometric  
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It was the biggest geomagnetic storm in recorded history. The Sun hurled billions of tons of electrons and protons whizzing toward 
Earth, and when those particles slammed into the planet’s magnetic field they created spectacular auroras of red, green and purple 
in the night skies — along with powerful currents of electricity that flowed out of the ground into the wires, overloading the circuits.  

Scientists say it is impossible to predict when the next monster solar storm will erupt — and equally important, whether 
Earth will lie in its path. What they do know is that with more sunspots come more storms, and this fall the Sun is set to 

reach the crest of its 11-year sunspot cycle.  Sunspots are regions of turbulent magnetic fields where solar flares 

originate. Their ebb and flow have been observed for centuries, but only in the past few decades have solar scientists 
figured out that magnetic fields within the spots can unleash the bright bursts of light called solar flares and the giant 
eruptions of charged particles known as coronal mass ejections.  Still, this sunspot cycle has been quieter than most. 
And even if the Sun unleashes a huge burst, as it did last July, the odds are that it will head harmlessly in some other 
direction into the solar system. Only rarely does a giant solar blast fly directly at Earth.  
NASA does have one((( satellite, the Advanced Composition Explorer, or Ace))), that can tell which way the 

field is pointing. But (((Ace is just 900,000 miles from Earth, at a spot where the 

gravitational pull between the Sun and Earth cancel))). When it makes that crucial 

measurement, a giant, fast-moving coronal mass ejection could be just 10 minutes away. 
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INTRODUCTION: L1 ACE spacecraft 

keeps an eye on the sun in order to warn 
Earth of any solar storms. ACE is located at 
R from the earth where Fsun - Fearth  is just 
large enough to supply enough centripetal 
force on L1 to keep L1 at R and having the 
period about the sun as the earth(365 
days). The math for solving for R(distance 
to place L1) is located at this NASA site: 
http://www-
spof.gsfc.nasa.gov/stargaze/Slagrang.htm 
 
The gravitational pull of sun on earth providing 
The centripetal force is:  GMsme/r2 = mev

2/r 
Since vT =2πr (T = 365 days), thus v2=4π2r2/T2 
Thus:             GMs/r3 = 4π2/T2          (1) 
Now, the Net gravitational pull on L1  by sun and 
earth provides the required centripetal force to 
Keep L1 in orbit about the sun between earth 
and sun with the same period as the earth(T). 
GMsmsc/(r-R)2  -  G memsc/R2 = mscvsc

2/(r-R)   (2) 
Multiply (2) by (r-R)/msc and we get: 
         GMs/(r-R) – Gme(r-R)/R2 = vsc

2                 (3) 
 vscTsc = 2π(r-R) , thus  vsc

2 = 4π2(r-R)2/Tsc
2  in (3) is 

   GMs/(r-R) – Gme((r-R)/R2 = 4π2(r-R)2/Tsc
2      (4) 

 

Divide all in (4) by (r-R)2         yielding 
 GMs/(r-R)3  - Gme/R2(r-R)  = 4π2/Tsc

2        (5) 
  But   Tsc(period of spacecraft L1) = T(earth period) 
  So from (1) 
  GMs/(r-R)3 – Gme/R2(r-R)  = G Ms/r3        (6) 
In (6) the gravitational constant G cancels out 
And let y = me/Ms = mass of earth/sun mass = 
3/1,000,000 = 3 X 10-6   thus (6) becomes… 
          1/(r-R)3  -  y/R2(r-R) = 1/r3                    (7) 
Also, let R/r = z ,   
Solving (7) z in terms of y (see details at NASA site 
at left) yields: 
             3z3 = ~ y    (8)     The distance r  from earth 
to Sun is known to be 93,000,000  miles. 
 
QUESTION:(a) Solve (8) for R = distance from 
earth to ACE NASA satellite spacecraft  at L1? 
(b) Does your calculation to (a) confirm what is 
said below on where to put L1 ? 
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