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hōǘŀƛƴƛƴƎ LƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜ ŦǊƻƳ ǎǇŀŎŜ Ƴŀȅ ǎƻƻƴ ōŜŎƻƳŜ ŀ ǊŜŀƭƛǘȅ ŀǎ ǿŜ ǿƛǘƴŜǎǎ 

ǎƛƎƴƛŬŎŀƴǘ ƛƴƛǝŀǝǾŜǎ ǘƻ ǇǊƻǾƛŘŜ ƘƛƎƘ-ǎǇŜŜŘ ŎƻƴƴŜŎǝǾƛǘȅ Ǿƛŀ ƭŀǊƎŜ ƅŜŜǘǎ ƻŦ [ƻǿ 9ŀǊǘƘ 

hǊōƛǘ ό[9hύ ǎŀǘŜƭƭƛǘŜǎΦ  ²ƘƛƭŜ ƎŜƻ-ǎǘŀǝƻƴŀǊȅ ǎŀǘŜƭƭƛǘŜ L{tΩǎ όLƴǘŜǊƴŜǘ {ŜǊǾƛŎŜ tǊƻǾƛŘŜǊǎύ 

ǎǳŎƘ ŀǎ IǳƎƘŜǎϰ ƻǊ ±ƛŀǎŀǘϰ ƘŀǾŜ ǇǊƻǾƛŘŜŘ ǎŀǘŜƭƭƛǘŜ LƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜǎ ŦƻǊ Ƴŀƴȅ ȅŜŀǊǎΣ 

ǘƘŜǊŜ ŀǊŜ ƭƛƳƛǘŀǝƻƴǎ ƻƴ ǘƘŜ ŘƻǿƴƭƻŀŘκǳǇƭƻŀŘ ǎǇŜŜŘǎ ŀƴŘ ǊŀǘƘŜǊ ƘƛƎƘ Ŏƻǎǘǎ όϤϷмрлκƳƻƴǘƘύ ǿƘƛŎƘ ƘŀǾŜ ǘƘǳǎ 

ƭŜƊ Ƴƻǎǘ ƻŦ ǘƘŜ ǎŀǘŜƭƭƛǘŜ  ǎǳōǎŎǊƛōŜǊǎ ǘƻ ōŜ ƻƴƭȅ ǊǳǊŀƭ ƻǊ ǊŜƳƻǘŜ ǳǎŜǊǎ ǿƘƻ ƘŀǾŜ ƴƻ ƻǘƘŜǊ ŀƭǘŜǊƴŀǝǾŜǎ ŦƻǊ 

ƻōǘŀƛƴƛƴƎ LƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜΦ  DƻƻƎƭŜϰ Ƙŀǎ ōŜŜƴ ǇǊƻǾƛŘƛƴƎ LƴǘŜǊƴŜǘ ŀƴŘ ŎŜƭƭǳƭŀǊ ǎŜǊǾƛŎŜ ǘƻ ǊŜƳƻǘŜ ƭŜǎǎ-ǇƻǇǳƭŀǘŜŘ 

ŀǊŜŀǎ ƻŦ ǘƘŜ ǿƻǊƭŘ Ǿƛŀ ƛǘΩǎ ƘƛƎƘ ŀƭǝǘǳŘŜ tǊƻƧŜŎǘ [ƻƻƴϰ ōŀƭƭƻƻƴǎ ōǳǘ ǘƘŀǘ ƛƴƛǝŀǝǾŜ ǿŀǎ ƴŜǾŜǊ ŘŜǎƛƎƴŜŘ ǘƻ ǎŜǊǾƛŎŜ 

ƘƛƎƘ ŘŜƴǎƛǘȅ ǇƻǇǳƭŀǝƻƴ ŀǊŜŀǎΦ  bƻǿ ƻƴ ǘƘŜ ƴŜŀǊ-ǘŜǊƳ ƘƻǊƛȊƻƴ ŀǊŜ ǎŜǾŜǊŀƭ ŘƛǎǝƴŎǘ ǇǊƻƧŜŎǘǎ ǘƻ ǇǊƻǾƛŘŜ ƘƛƎƘ-

ǎǇŜŜŘ LƴǘŜǊƴŜǘ ŦǊƻƳ ǎǇŀŎŜ ǳǎƛƴƎ Ƴŀƴȅ ǘƘƻǳǎŀƴŘǎ ƻŦ ƭƻǿ-ƻǊōƛǘ ǎŀǘŜƭƭƛǘŜǎΦ  hƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ŀŘǾŀƴŎŜŘ ǇǊƻƧŜŎǘǎ ƛǎ 

ǘƘŀǘ ƻŦ {ǇŀŎŜ·ϰ ǿƘƛŎƘ Ǉƭŀƴǎ ǘƻ ƛƴƛǝŀǘŜ ǎǇŀŎŜ-ōŀǎŜŘ LƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜ ƛƴ нлнл ǿƛǘƘ ƛǘǎ {ǘŀǊƭƛƴƪϰ ǎȅǎǘŜƳ ŎƭƻǎŜƭȅ 

ŦƻƭƭƻǿŜŘ ōȅ ŎƻƳǇŜǝǘƻǊ hƴŜ²ŜōϰΦ  Lƴ ǎǳōǎŜǉǳŜƴǘ ȅŜŀǊǎ ǿŜ Ƴŀȅ ǎŜŜ ŎƻƳǇŜǝǘƻǊǎ ǎǳŎƘ ŀǎ !ƳŀȊƻƴΩǎ tǊƻƧŜŎǘ 

YǳƛǇŜǊϰ ǇǊƻƎǊŀƳ ōŜŎƻƳŜ ŀŎǝǾŜΦ  wŜŀŘ ƻƴ ǘƻ ƭŜŀǊƴ ƳƻǊŜΦ     ό/hb¢Lb¦95 hb t!D9 рύ 

 

§ tŀƎŜ м - CŜŀǘǳǊŜ ŀǊǝŎƭŜΥ  Internet From Space 

§ tŀƎŜ н - CŀŎƛƭƛǘŀǘƻǊǎ aŜǎǎŀƎŜτSpace WeatherðPart 3 

§ tŀƎŜ мн - !ōƻǳǘ ǳǎτ!ǊŜŀ /ƭǳōǎ ŀƴŘ bŜǘǎ τ ŀ ƭƛǧƭŜ ƘǳƳƻǊ 

§ tŀƎŜ моτ/ŀƭŜƴŘŀǊ ŀƴŘ IŀƳ /ƭŀǎǎŜǎ 

§ tŀƎŜ мп ςIŀƳ wŀŘƛƻ bŜǿǎ 

§ tŀƎŜ мрτ¢ŜƭŜǾƛǎƛƻƴ ƛǎ ŎƻƳƛƴƎτ¢ƘŜ ŦŜŀǊ ƻŦ ƴŜǿ ǘŜŎƘƴƻƭƻƎȅ 

§ tŀƎŜ мфτ.ǳƛƭŘ ŀ ǘǊŀƴǎŎŜƛǾŜǊ τ {ǘƻǊƳ {ǇƻǧŜǊǎ Ŏƭŀǎǎ 

§ tŀƎŜ нлτ!ǊƛȊƻƴŀ [ƛƎƘǘƴƛƴƎ 

§ tŀƎŜ нмτhŎǘƻōŜǊ /ƭǳō aŜŜǝƴƎ τ [ƛƴƪǎ 

§ tŀƎŜ ннτ/ƭǳō 9ƭƳŜǊǎ τ 5ȄǇŜŘƛǝƻƴǎ ϧ /ƻƴǘŜǎǘǎ 

§ tŀƎŜ нпτaƛǎǎƛƻƴ {ǘŀǘŜƳŜƴǘ ς !ƳŀǘŜǳǊ wŀŘƛƻ /ƻŘŜ ƻŦ 9ǘƘƛŎǎ 

§ tŀƎŜǎ нр-нтτ/ƭŀǎǎƛŬŜŘ !Ř  - {ƛƭŜƴǘ YŜȅ 9ǉǳƛǇƳŜƴǘ ŦƻǊ ǎŀƭŜ  

§ tŀƎŜǎ нуτомτ!ǊƛȊƻƴŀ IŀƳŦŜǎǘǎ ŀƴŘ /ƻƴǘŜǎǘǎ 

IN THIS ISSUE 

INTERNET FROM SPACE  

We hold our weekly radio net on 

Monday mornings at 10:00 AM 

using the TBARC repeaters located 

on White Tanks Mountain.  

Frequencies 147.040, PL 162.2 

and 446.150 PL 100.0. 

We rotate Net 

Controllers on a 

weekly basis and 

invite anyone to 

be a guest Net 

Control operator.  

Occasionally in the future, we will 

also conduct simplex exercises to 

test our capability to communicate 

amongst ourselves within our SCG 

community without the use of a 

repeater for local emergencies.  
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Fellow Ham SIG Members,  

This is the third and final installment in a series about how solar activity and space weather affect 

radio wave propagation on the HF ham bands. In the first article, we reviewed how solar activity and 

the radiation that results from it create the conditions in Earthôs upper atmosphere that make long 

distance radio communication possible. In the second, we learned how to read the solar flux index 

and sunspot number as published daily by the Space Weather Prediction Center (SWPC) in 

Boulder, Colorado in order to determine how thoroughly ionized the upper atmosphere is. In 

general, higher values mean better propagation conditions. Recall that sunspots are where most of 

the beneficial solar radiation that ionizes the upper atmosphere originate. Sunspots are also sources 

of the kinds of radiation that can degrade propagation because sunspots are also where solar flares 

and the coronal mass ejections associated with them originate. See figure below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

While the exact mechanism that triggers a solar flare is not yet known, researchers believe the 

strong magnetic field lines emanating from sunspots can become so strong that hot plasma 

suddenly gets pulled out of the interior and is carried along the magnetic field lines in a huge 

explosion similar to a nuclear detonation. When this happens, the interior of The Sun is briefly 

exposed allowing gamma and x-rays to escape at speeds close to the speed of light; thus, it takes 

about eight minutes for this radiation to reach Earth. X-rays are powerful enough to reach down into 

the ionosphereôs D layer. When highly charged, the D layer will absorb HF signals attenuating or 

completely blocking them.  
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ό/ƻƴǝƴǳŜŘ ŦǊƻƳ ǇŀƎŜ нύ 

The SWPC characterizes solar flares/X-ray flux as follows:  

¶ A1-B9 Little or no impact on radio propagation  

¶ C1 Low absorption of HF signals  

¶ M1 Occasional loss of radio contact on sunlit side  

¶ M5 Limited HF blackout on sunlit side for 10ôs of minutes  

¶ X1 Wide area HF blackout on sunlit side for about an hour  

¶ X10 HF blackout on most of the sunlit side for 1-2 hours 

¶ X20 Total HF blackout on sunlit side lasting several hours  

A coronal mass ejection (CME) immediately follows a flare as hot plasma composed of free protons 

and free electrons from beneath the corona is hurled into space. These particles travel at 

supersonic speeds, and they usually reach Earth in about 3-4 days. In connection with CMEôs (and 

also the solar wind), the SWPC publishes daily ñproton fluxò values that indicate the density of the 

charged particles hitting the upper atmosphere. These values are as follows:  

¶ 1 No impact on HF  

¶ 10 Very minor impact on HF in polar regions  

¶ 100 Minor impact on HF in polar regions 

¶ 1000 Small impact on HF in polar regions 

¶ 10000 Degraded HF conditions in polar regions 

¶ 100000 Partial HF blackout in polar regions 

¶ 1000000 Complete HF blackout in polar regions  

Speaking of the solar wind, because the 

Sun rotates, charged particles leave The 

Sun as shown in the figure here.   In 

particular, note the undulating shape in 

the upper right corner of the figure. It 

depicts the complex waveform over 

which the solar wind travels. 

This wave creates the ñInterplanetary 

Magnetic Fieldò, and as it travels 

outward from The Sun through the solar 

system, it interacts with Earthôs magnetic 

field. The angle at which those 

undulating folds hit Earthôs magnetic 

field (either upward or downward 

sloping) can either strengthen or weaken 

it. When weaker, more ionizing radiation 

can pass through the magnetic field to 

the upper atmosphere. 
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ό/ƻƴǝƴǳŜŘ ŦǊƻƳ ǇŀƎŜ оύ 

The SWPC publishes daily planetary magnetic field values as ñKpò with values as follows: 

 0-2 No impacts on HF; Noise S0-S2 

 3-4 Minor HF fade at higher latitudes; Noise S3-S4 

 5 HF fade at higher latitudes; Noise S4-S6 

 6 HF fade at higher latitudes; Noise S6-S9 

 7 HF intermittent; Noise S9-S20 

 8 HF sporadic; Noise S20-S30 

 9 HF impossible; Noise S30+ 

Below is an example of the space weather overview published and updated several times a 

day by the SWPC. It contains the X-ray flux, proton flux, and geomagnetic activity as given by 

Kp. 

Visit https://www.swpc.noaa.gov/products/space-weather-overview to see the most currently 

available data.  There are many other solar and geomagnetic phenomena that affect HF 

propagation, but the x-ray flux, proton flux, and planetary index (Kp) are the most widely 

followed. I hope you have found this series useful for chasing DX. You can learn more about all 

things space weather at https://www.swpc.noaa.gov. 

73, 

Mark, N1MAE 

 

https://www.swpc.noaa.gov/products/space-weather-overview
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INTERNET FROM SPACE  

όŎƻƴǝƴǳŜŘ ŦǊƻƳ tŀƎŜ мύ 

DŜƻ-{ǘŀǝƻƴŀǊȅ {ŀǘŜƭƭƛǘŜ ǎŜǊǾƛŎŜ 

LƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜ ŦǊƻƳ ǎƛƴƎƭŜ ƎŜƻ-ǎǘŀǝƻƴŀǊȅ ǎŀǘŜƭƭƛǘŜǎ ƭƻŎŀǘŜŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ноΣллл ƳƛƭŜǎ ŀōƻǾŜ ŜŀǊǘƘ Ƙŀǎ ōŜŜƴ ŀǊƻǳƴŘ 

ǎƛƴŎŜ ǿŜƭƭ ōŜŦƻǊŜ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ ǘƘŜ нмǎǘ ŎŜƴǘǳǊȅΦ  L{t tǊƻǾƛŘŜǊǎ ǎǳŎƘ ŀǎ IǳƎƘŜǎϰ ŀƴŘ ±ƛŀǎŀǘϰ ƻũŜǊ ƳŀȄƛƳǳƳ 

ŘƻǿƴƭƻŀŘ ǎǇŜŜŘǎ ƻŦ нр ǘƻ ол a.κǎŜŎ ŀƭǘƘƻǳƎƘ ǘǊǳŜ ŀǾŜǊŀƎŜ ǎǇŜŜŘǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ǘƻ ōŜ ƭƻǿŜǊ ŀƴŘ Ŏŀƴ ǾŀǊȅ ŘŜǇŜƴŘƛƴƎ 

ƻƴ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǳǎŜǊǎΦ  ¢ƘŜ ōƛƎƎŜǎǘ ǇǊƻōƭŜƳ ǿƛǘƘ ƎŜƻ-ǎǘŀǝƻƴŀǊȅ LƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜ ƛǎ ǘƘŜ ƭŀǘŜƴŎȅ όǘƘƛƴƪ άŘŜƭŀȅέύ - ǘƘŜ 

ǝƳŜ ƛǘ ǘŀƪŜǎ ŦƻǊ ŀ ǎƛƎƴŀƭ ǘƻ ōŜ ǎŜƴǘ ǳǇ ǘƻ ǘƘŜ ǎŀǘŜƭƭƛǘŜ ŦǊƻƳ ǘƘŜ L{tΩǎ ƎǊƻǳƴŘ ǎǘŀǝƻƴ ŀƴŘ ǘƘŜƴ ōŀŎƪ Řƻǿƴ ǘƻ ǘƘŜ ǎŀǘŜƭƭƛǘŜ 

LƴǘŜǊƴŜǘ ŎǳǎǘƻƳŜǊΧΦŀ ǊƻǳƴŘ ǘǊƛǇ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ псΣллл ƳƛƭŜǎΦ    ¢ƘŜ ŀǾŜǊŀƎŜ ƭŀǘŜƴŎȅ ǿƛǘƘ ǎǳŎƘ ǎŜǊǾƛŎŜ ƛǎ ǊŜǇƻǊǘŜŘ ǘƻ 

ōŜ ŀōƻǳǘ слл Ƴǎ όƳƛƭƭƛǎŜŎƻƴŘǎύ ǿƘŜǊŜŀǎ ŎŀōƭŜ LƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜ ŦǊƻƳ L{tΩǎ ǎǳŎƘ ŀǎ /ƻȄ ƻǊ /ƻƳŎŀǎǘ ǳǎǳŀƭƭȅ Ƙŀǎ ŀ 

ǎƛƎƴƛŬŎŀƴǘƭȅ ƭƻǿŜǊ ŀǾŜǊŀƎŜ ƭŀǘŜƴŎȅ ƻŦ ну ƳǎΦ  {ǘǊŜŀƳƛƴƎ ƻŦ I5 ǾƛŘŜƻ όтнлǇύ ŦǊƻƳ ŀ ƎŜƻ-ǎǘŀǝƻƴŀǊȅ ǎŀǘŜƭƭƛǘŜ Ŏŀƴ ōŜ 

ŎƘŀƭƭŜƴƎƛƴƎ ŀƴŘ ǘƘǳǎ Ƴŀƴȅ ƎŜƻ-ǎǘŀǝƻƴŀǊȅ ǎŀǘŜƭƭƛǘŜ ǳǎŜǊǎ ƘŀǾŜ ǘƻ ŎƻƴǘŜƴŘ ǿƛǘƘ ƭƻǿŜǊ ǾƛŘŜƻ ǊŜǎƻƭǳǝƻƴ ƻŦ пулǇΦ  

{ǘǊŜŀƳƛƴƎ ƻŦ пY ǾƛŘŜƻ ƛǎ ŀƭƭ ōǳǘ ƛƳǇƻǎǎƛōƭŜ ŀƴŘ ȅƻǳ Ŏŀƴƴƻǘ ǳǎŜ ŀ ±tb ό±ƛǊǘǳŀƭ tǊƛǾŀǘŜ bŜǘǿƻǊƪύ ŎƻƴƴŜŎǝƻƴ ǿƛǘƘ ƎŜƻ-

ǎǘŀǝƻƴŀǊȅ ǎŀǘŜƭƭƛǘŜ LƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜΦ  ώ±tb ƛǎ ǳǎŜŘ ōȅ Ƴŀƴȅ ŦƻǊ ŀŘŘƛǝƻƴŀƭ ǇǊƛǾŀŎȅ ƻŦ LƴǘŜǊƴŜǘ ŎƻƴƴŜŎǝƻƴǎ ς ǎǳŎƘ ŀǎ ǿƛǘƘ 

ōŀƴƪƛƴƎ ƻǊ ƻǘƘŜǊ ŎƻƴŬŘŜƴǝŀƭ ǳǎŜϐΦ  Lǘ ǎŜŜƳǎ ǊŜŀǎƻƴŀōƭŜ ǘƘŀǘ ǘƘŜ ŦǳǘǳǊŜ ŦƻǊ IǳƎƘŜǎ ŀƴŘ ±ƛŀǎŀǘ ōǳǎƛƴŜǎǎ ƳƛƎƘǘ ōŜŎƻƳŜ 

ǘǊƻǳōƭŜŘ ŀǎ ŎƻƳǇŀƴƛŜǎ ǎǳŎƘ ŀǎ {ǇŀŎŜ·Σ !ƳŀȊƻƴΣ ŀƴŘ hƴŜ²Ŝō ŎƻƳŜ ƻƴƭƛƴŜ ǿƛǘƘ ǘƘŜƛǊ ƭƻǿŜǊ ƭŀǘŜƴŎȅ ƘƛƎƘ ōŀƴŘǿƛŘǘƘ 

ǎŜǊǾƛŎŜǎ ƛƴ ǘƘŜ ȅŜŀǊǎ ǘƻ ŎƻƳŜΦ   

DƻƻƎƭŜ .ŀƭƭƻƻƴǎ ς tǊƻƧŜŎǘ [ƻƻƴϰ 

DƻƻƎƭŜϰ όǇŀǊŜƴǘ ŎƻƳǇŀƴȅ !ƭǇƘŀōŜǘϰύ Ƙŀǎ ōŜŜƴ ƭŀǳƴŎƘƛƴƎ ƛǘǎ tǊƻƧŜŎǘ [ƻƻƴϰ ƘƛƎƘ-ŀƭǝǘǳŘŜ ōŀƭƭƻƻƴǎ ǎƛƴŎŜ нлмо ǘƘŀǘ 

ǇǊƻǾƛŘŜ LƴǘŜǊƴŜǘ ŀƴŘ ŎŜƭƭǇƘƻƴŜ ǎŜǊǾƛŎŜ ǘƻ ƳƻǊŜ ǊŜƳƻǘŜ ŀǊŜŀǎ ƻŦ ǘƘŜ ǿƻǊƭŘΦ  ¢ƘŜǎŜ ƘŜƭƛǳƳ ōŀƭƭƻƻƴǎ ǘǊŀǾŜƭ ǿŜƭƭ ŀōƻǾŜ 

ǘƘŜ ŜŀǊǘƘΩǎ ǿŜŀǘƘŜǊ ǎȅǎǘŜƳǎ ŀƴŘ  ŀƴȅ ŀƛǊŎǊŀƊ - ǳǎǳŀƭƭȅ ŀǘ ŀƭǝǘǳŘŜǎ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ срΣллл ŦŜŜǘΦ  ¢ƘŜ ōŀƭƭƻƻƴǎ ŀǊŜ 

ǎƻƳŜǝƳŜǎ ƭŀǳƴŎƘŜŘ ƛƴ ƎǊƻǳǇǎ ƻŦ о ƻǊ ƳƻǊŜ ǎƻ ǘƘŀǘ ǘƘŜ LƴǘŜǊƴŜǘ ŎƻƴƴŜŎǝǾƛǘȅ Ŏŀƴ ōŜ ƴŜǘǿƻǊƪŜŘ ŀƳƻƴƎǎǘ ǘƘŜ ōŀƭƭƻƻƴǎ 

ƻǾŜǊ ŀ ƭŀǊƎŜ ŀǊŜŀΦ  ! ƎǊƻǳƴŘ ǎǘŀǝƻƴ ǇǊƻǾƛŘŜǎ ŎƻƴƴŜŎǝǾƛǘȅ ǘƻκŦǊƻƳ ǘƘŜ ōŀƭƭƻƻƴǎ ǘƻ ǘƘŜ ǿƻǊƭŘΩǎ LƴǘŜǊƴŜǘ ǎȅǎǘŜƳΦ  DƻƻƎƭŜ 

ǎƘƻǳƭŘ ōŜ ŎƻƳƳŜƴŘŜŘ ŦƻǊ ǘƘŜ ǇǳōƭƛŎ ǎŜǊǾƛŎŜ ǘƘŀǘ ƛǘ Ƙŀǎ ǇǊƻǾƛŘŜŘ ǘƻ ǊŜƎƛƻƴǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ƛƳǇŀŎǘŜŘ ōȅ ƅƻƻŘƛƴƎ ŀƴŘ 

ƘǳǊǊƛŎŀƴŜǎΦ  ¢ƘŜ [ƻƻƴ ǇǊƻƧŜŎǘ Ƙŀǎ ŘŜƭƛǾŜǊŜŘ ŎƻƴƴŜŎǝǾƛǘȅ ǘƻ ŎƻƳƳǳƴƛǝŜǎ ǿƘŜǊŜ ǘƘŜ ŎƻƳƳǳƴƛŎŀǝƻƴǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ Ƙŀǎ 

ōŜŜƴ ŘŀƳŀƎŜŘ ƻǊ ǿƛǇŜŘ ƻǳǘΦ [ƻƻƴ ǇǊƻǾƛŘŜŘ ōŀǎƛŎ LƴǘŜǊƴŜǘ ŎƻƴƴŜŎǝǾƛǘȅ ǘƻ ǘƘƻǳǎŀƴŘǎ ƻŦ ǇŜƻǇƭŜ ŀŎǊƻǎǎ tŜǊǳ ǿƘƻ ǿŜǊŜ 

ŘƛǎǇƭŀŎŜŘ ŘǳŜ ǘƻ ŜȄǘǊŜƳŜ 

Ǌŀƛƴǎ ŀƴŘ ƅƻƻŘƛƴƎ ōȅ 

ǇŀǊǘƴŜǊƛƴƎ ǿƛǘƘ tŜǊǳΩǎ 

¢ŜƭŜŦƻƴƛŎŀ ŎŜƭƭǳƭŀǊ ŎƻƳǇŀƴȅ ƛƴ 

нлмтΦ ¢ƘŜ [ƻƻƴ ǘŜŀƳ ŀƭǎƻ 

ǿƻǊƪŜŘ ŎƭƻǎŜƭȅ ǿƛǘƘ !¢ϧ¢ ŀƴŘ 

¢-aƻōƛƭŜ ǘƻ ōǊƛƴƎ ǘƘŜ LƴǘŜǊƴŜǘ 

ǘƻ ƳƻǊŜ ǘƘŀƴ нллΣлл ǇŜƻǇƭŜ ƛƴ 

tǳŜǊǘƻ wƛŎƻ ŀƊŜǊ IǳǊǊƛŎŀƴŜ 

aŀǊƛŀ ƳŀŘŜ ƭŀƴŘŦŀƭƭ ƛƴ 

{ŜǇǘŜƳōŜǊΣ нлмтΦ   

 

 

! DƻƻƎƭŜ [ƻƻƴ .ŀƭƭƻƻƴ   όƛƳŀƎŜ ϭ DƻƻƎƭŜύ 



с 

 

INTERNET FROM SPACE  

όŎƻƴǝƴǳŜŘ ŦǊƻƳ tŀƎŜ рύ 

¢ƘŜ [ƻƻƴ .ŀƭƭƻƻƴǎ ǳǝƭƛȊŜ [¢9 ŎŜƭƭǳƭŀǊ 

ǘŜŎƘƴƻƭƻƎȅ ǘƻ ǇǊƻǾƛŘŜ ǎŜǊǾƛŎŜ ǘƻ 

ŎǳǎǘƻƳŜǊǎ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ōƻǘƘ ǾƻƛŎŜ 

ŀƴŘ LƴǘŜǊƴŜǘ ŎƻƴƴŜŎǝǾƛǘȅΦ  tǊƻƧŜŎǘ [ƻƻƴ 

ōŀƭƭƻƻƴǎ ŀǊŜ ƭŀǳƴŎƘŜŘ ŦǊƻƳ ŀ ǎƛǘŜ ƛƴ 

bŜǾŀŘŀ ŀƴŘ ŀǊŜ ǘƘŜƴ ƎŜƴŜǊŀƭƭȅ ǎǘŜŜǊŜŘ 

ǎƻǳǘƘǿŀǊŘǎ ǿƘŜǊŜ ǘƘŜȅ ǊŜƳŀƛƴ ŦƻǊ ǳǇ ǘƻ 

млл Řŀȅǎ ƻŦ ǎŜǊǾƛŎŜ ōŜŦƻǊŜ ŘŜǎŎŜƴŘƛƴƎ 

Ǿƛŀ ǇŀǊŀŎƘǳǘŜ ŀƊŜǊ ǿƘƛŎƘ ǘƘŜȅ Ŏŀƴ ōŜ 

ǊŜŦǳǊōƛǎƘŜŘ ŀƴŘ ƭŀǘŜǊ ǊŜƭŀǳƴŎƘŜŘΦ  ¢ƘŜ 

tǊƻƧŜŎǘ [ƻƻƴ ŎƻƴǘǊƻƭ ŎŜƴǘŜǊ Ŏŀƴ ǎǘŜŜǊ 

ǘƘŜǎŜ ōŀƭƭƻƻƴǎ ōȅ ƭƻǿŜǊƛƴƎ ƻǊ ǊŀƛǎƛƴƎ 

ǘƘŜƛǊ ŀƭǝǘǳŘŜǎ ǘƻ ǘŀƪŜ ŀŘǾŀƴǘŀƎŜ ƻŦ 

ŦŀǾƻǊŀōƭŜ ƘƛƎƘ-ŀƭǝǘǳŘŜ ǿƛƴŘǎΦ   ! млл-

ǿŀǧ ǎƻƭŀǊ ŀǊǊŀȅ ƘŀƴƎǎ ōŜƭƻǿ ǘƘŜ ōŀƭƭƻƻƴ 

ǘƻ ǇǊƻǾƛŘŜ ŘŀȅǝƳŜ ǇƻǿŜǊ ŀƴŘ ǘƻ 

ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ŎƘŀǊƎŜ ŀ ōŀǧŜǊȅ ŦƻǊ 

ƴƛƎƘǘ-ǝƳŜ ǎŜǊǾƛŎŜΦ hƴŜ [ƻƻƴ ōŀƭƭƻƻƴ 

ǊŜǇƻǊǘŜŘƭȅ ŎƛǊŎƭŜŘ ǘƘŜ ŜŀǊǘƘ ƛƴ нн ŘŀȅǎΦ  

!ǘ ǘƘŜ ǝƳŜ ƻŦ ŎǊŜŀǝƴƎ ǘƘƛǎ ŀǊǝŎƭŜΣ мм 

[ƻƻƴ ōŀƭƭƻƻƴǎ ǿŜǊŜ ŘƛǎŎƻǾŜǊŜŘ ƅƻŀǝƴƎ 

ŀōƻǾŜ ƴƻǊǘƘŜǊƴ tŜǊǳΦ  

Lǘ ƛǎ ǳƴƭƛƪŜƭȅ ǘƘŀǘ ¦{! ŘƻƳŜǎǝŎ LƴǘŜǊƴŜǘ 

ŎǳǎǘƻƳŜǊǎ ǿƛƭƭ ŜǾŜǊ ōŜ ŀōƭŜ ǘƻ ǳǝƭƛȊŜ ǘƘŜ 

tǊƻƧŜŎǘ [ƻƻƴ LƴǘŜǊƴŜǘ ŀƴŘ ŎŜƭƭǳƭŀǊ 

ǎŜǊǾƛŎŜǎ ōǳǘ ƛǘ ǎǝƭƭ ǊŜƳŀƛƴǎ ŀƴ ƛƴǘŜǊŜǎǝƴƎ 

ǇǊƻƧŜŎǘ ǘƘŀǘ ǇǊƻǾƛŘŜǎ ŎŜƭƭǳƭŀǊ ŀƴŘ 

LƴǘŜǊƴŜǘ ǎŜǊǾƛŎŜǎ ǘƻ ŘƛǎŀŘǾŀƴǘŀƎŜŘ ƻǊ 

ǊŜƳƻǘŜ ǇƻǊǝƻƴǎ ƻŦ ǘƘŜ ǿƻǊƭŘΦ   

bƻƴŜǘƘŜƭŜǎǎΣ ǿƘŀǘ ǘƘŜ ŦǳǘǳǊŜ ǿƛƭƭ ƘƻƭŘ ŦƻǊ ǘƘŜ [ƻƻƴ 

ǇǊƻƧŜŎǘ ƻƴŎŜ ǾƛŀōƭŜ ƅŜŜǘǎ ƻŦ [9h LƴǘŜǊƴŜǘ ǎŀǘŜƭƭƛǘŜǎ 

Ǝƻ ƛƴǘƻ ƻǇŜǊŀǝƻƴ ŦǊƻƳ ǇǊƻǾƛŘŜǊǎ ǎǳŎƘ ŀǎ {ǇŀŎŜ· ƻǊ 

!ƳŀȊƻƴ ƳƛƎƘǘ Ǉƻǎǎƛōƭȅ ǊŜƳŀƛƴ ǳƴŎŜǊǘŀƛƴ ŀƭǘƘƻǳƎƘ ǇŀǊŜƴǘ ŎƻƳǇŀƴȅ !ƭǇƘŀōŜǘ ŎŜǊǘŀƛƴƭȅ Ƙŀǎ ŘŜŜǇ ǇƻŎƪŜǘǎ ǘƻ ŎƻƴǝƴǳŜ ǘƻ 

ǎǳǇǇƻǊǘ ǘƘŜ ǊŀǘƘŜǊ ŀƳŀȊƛƴƎ ŀƴŘ ǎƻŎƛŀƭƭȅ ōŜƴŜŬŎƛŀƭ [ƻƻƴ ǇǊƻƧŜŎǘΦ   

мм DƻƻƎƭŜ [ƻƻƴ ōŀƭƭƻƻƴǎ ǊŜŎŜƴǘƭȅ ǎŜŜƴ ƻǾŜǊ ƴƻǊǘƘŜǊƴ tŜǊǳ       

όƛƳŀƎŜ ϭ CƭƛƎƘǘwŀŘŀǊнпύ 

�1�R�W�H��  itôs rather easy to search for real-time mapping and tracking of Google Loon balloons.  Go 
to http://www.Flightradar24.com and enter ñHBALò in the search box.  A list of active in-flight Loon 
balloons will appear and you can simply click on the airplane icon of one of the flight numbers and 
the map will then move to the balloonôs location.  The balloonôs recent track will be shown in a red 
line.  A data box on the left side of the screen will show the balloonôs altitude, direction of travel, 
winds, etc. 


