
Class duration: 8 hours



Class duration: <8 hours



What does this Stradivarius violin have to do with 

heliophysics and HF propagation?









The magnetosphere protects 

the earth from solar 

radiation

Increased solar winds and 

coronal mass ejections 

compress the magnetosphere 

like a balloon, causing it to 

vibrate, resulting in a 

geomagnetic storm. 



• Gravity in the sun’s core causes hydrogen 

atoms to fuse together in a nuclear 

reaction, creating helium

• This process also creates electromagnetic 

radiation (UV, IR, X-ray, visible light, 

radio waves)

• Helium-4 atoms take over 200,000 years to 

go from core to photosphere. Once 

particles leave photosphere, they take 8 

minutes to reach Earth
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Causes
• High speed 

solar winds

• Solar flares

• Coronal 

mass 

ejections

• Coronal 

holes

Effects
• Loss of HF 

communications 

• High current 

induction into 

power lines 

causing power 

outages

• Loss of satellite 

hardware

The Carrington Event of  1859 was 

one of  the strongest geomagnetic 

storms ever recorded. During the 

event, the aurora borealis was seen 

in the Caribbean and telegraph 

cables and keys arced from the high 

induced currents. 

In 2012, the sun produced a solar 

flare that measured X45, the 

strongest ever recorded. Had it hit 

the Earth, it likely would have shut 

down the entire U.S. electrical grid

https://www.youtube.com/watch?v=TWjtYSRlOUI

https://www.youtube.com/watch?v=sg3NAdOYp8Q

https://www.youtube.com/watch?v=TWjtYSRlOUI
https://www.youtube.com/watch?v=sg3NAdOYp8Q




Speed

• Speed of  
solar wind

• 200-900

• Average: 400

• Lower is 
better

SFI

• Solar Flux 

Index

• Intensity of  

solar 

radiation

• 62-300

• Higher is 

better

SN

• Sunspot 
Number

• 0-250

• Higher is 
better

A-Index

• Daily 
average of  
geomagnetic 
activity

• 0-400

• Storm 
triggered at 
30

K-Index

• Geomagnetic 
activity 
measured 
every 3 hours

• 0-9

• 5 is 
disturbed, no 
HF activity

• 7: aurora 
visible over 
OR

X-Ray

• Intensity of  
hard X-ray 
radiation

• A0.0 –
X9.9+

• M level is 
disturbed





160 Meters

• Medium Wave

• Similar to AM, local 
during day, 500 miles 
@ night

• Longer distances in 
winter

• Not affected by solar 
cycles

• Use vertical antennas

80 Meters

• Similar to 160, but 
greater distances at 
night

• 200 miles daytime

• DX at night

40 Meters

• Summer: 300 miles 
daytime, 1000+ night

• Winter: 500 miles 
daytime, DX night

• Not affected by 
sunspots

• Very reliable

20 Meters

• Always a good time!

• Good for 500 miles 
plus, day and night

• Great for DX

• DX at sunspot 
minimum is rare

• Most popular band



17 Meters

• Similar to 20 meters, 
but less crowded

• Good for mobile HF

• No contesting

• Best in daytime

• Where all the friendly 
people are

15 Meters

• Good for daytime 
activity

• Heavily influenced by 
sunspot activity

• Very little activity at 
sunspot minimum

12 Meters

• Heavily influenced by 
sunspots

• Sunspot maximum, 
1000+ miles possible

• No contesting

10 Meters

• Most affected by 
sunspots

• At solar maximum, 
good for DX + very 
popular

• Ground wave only at 
sunspot minimum

More dependent on sunspots. Better during geomagnetic storms













In AM mode, the frequency displayed on your 

transceiver is the center of  your transmitted 

signal, however this is not the case with SSB, 

therefore you must be mindful when operating 

near the band edges. 

Displayed frequency is dependent on USB/LSB 

mode

In upper sideband, your displayed frequency is 

the bottom edge of  your signal, so watch the 

UPPER edge of  the band

In lower sideband, your displayed frequency is 

the upper edge of  your signal, so watch the 

LOWER edge of  the band 



http://www.nist.gov/

