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HF: 3 30 MHz
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Radio waves travel at the speed of light, approximately 
300,000,000 meters/second

Wavelength (meters) = 
300,000,000 (meters/second)

Frequency (Hertz or cycles/second)
= 300

Frequency (MHz)
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FACTORS AFFECTING 
PROPAGATION

Frequency

Time of Day

Season

11-year Sunspot Cycle

Solar Storms

Nuclear Effects

Ground Conductivity
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Most useful mode for medium 
to long-haul communications

Totally dependent on 
ionospheric conditions

Sporadic E. When it is 
excessively ionized, the E layer 
often blocks out the reflections 
back from the higher layers. It 
can also cause unexpected 
propagation of signals hundreds 
of miles beyond the normal 
range. This effect can occur at 
any time.

LUF
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Sudden ionospheric disturbance 
(SID). A sudden ionospheric
disturbance coincides with a bright 
solar eruption and causes abnormal 
ionization of the D layer. This 
effect causes total absorption of all 
frequencies above approximately 1 
MHz. It can occur without warning 
during daylight hours and last from 
a few minutes to several hours. 
When SID occurs, receivers seem 
to go dead.
Ionospheric storms. During these 
storms, sky wave reception above 
approximately 1.5 MHz shows low 
intensity and is subject to a type of 
rapid blasting and fading called 
flutter fading. These storms may 

last from several hours to days and 
usually extend over the entire Earth http://www.spaceweather.com
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Provides communications in the Skip Zone , 30-300 km.
2-8 MHz, dependent on time-of-day (lower at night)
Requires HIGH launch angle from antenna (Near Vertical!)
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3.6 MHz
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Amplitude Modulation
Full carrier (AM)
Reduced Carrier (DSB)
Single Sideband (SSB)
Independent Sideband (ISB)
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Frequently used
for multi-channel,
Full-duplex commo
(fixed site)
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Advantages:
Low noise, high fidelity

Disadvantages:
Takes more bandwidth
Less efficient (more power for same distance, S/N ratio)
High duty cycle

Rarely used in HF communications
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Place HF antennas as distant from CPs as possible to 
reduce mutual interference
Ensure that generators are grounded
Beware new plasma monitors they are generally 
prolific HF noise sources
Ensure that all computer equipment cases are closed 
and grounded to reduce noise level
Do not allow high-powered tropo and satcomm system 
transmissions across your antenna field
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Utilize ground rod(s) and/or MK-2551 Surface Wire 
Grounding Kits , EVEN ON PORTABLE UNITS
Bond radio transceiver(s), antennas and ancillary 
equipment (remember power systems!)
Use baluns or coaxial chokes to reduce RF in the 
shack
RF burns are preventable!
Recommend at least 30 radials
on vertical antennas (50 ft
on a 32 ft vertical)
Consider installation of
lightning/EMP protection
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FCC Maximum permissible exposure (MPE) 3 30 
MHz

Controlled/Occupational Exposure (900/f2) mW/cm2

General Population Exposure (180/f2) mW/cm2

Guidelines based upon whole-body absorption rates 
causing heating
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TB43-0133
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