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Stradivari

“semze, . What does this Stradivarius violin have to do with
heliophysics and HF propagation?
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solar wind —

magnetopause
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Magnetosphere

Sometimes, the Sun just

The magnetosphere protects géte me ¢o.__distirbed]

the earth from solar
radiation

Increased solar winds and#§
coronal mass ejections |
compress the magneti OS[.
like a balloon, causing :. t
vibrate, resulting in a
geomagnetic storm.
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The Sun

atoms to fuse together ina nuclear ~_ Internal structure:
‘ ot T . inner core

radiative zone
convection zone)

Subsurface flows

« This process also creates
radlatlon (UV IR,

go from core to photosphere! 5Qn
particles leave photosphere, they,f.; a s 25
mmutes to reach Earth el 9 T

Corona
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Tonization

¢ Sun emits a steady stream of particles & radiation ‘ IONISATION
from the corona known as “Solar wind?”’ (2,000 000
tons/ sec) > |

refracted instead of absorbed. "
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Tonosphere

Under normal conditions, rad1at10n (solar wind) from the Sun ir teragts Wlt« rm, es 1n amu h’s
atmosphere, causing them to lose an electron (1omzat1on), ‘which @ wﬂ the iono: pher

Tonization occurs during daytime. Electrons a; \bsorb s(o" night

to disappear or decline

D Layef. 35-50 miles up ‘
@ Absorbs radio frequenc1esb elo
& Ionized by “hard” X-ray

E Layer: 50-100 miles u
¢ Refracts radio s1gna1 [BJCJ'F w. 1L0mh

= =

00

& Dunng “Sporadlc "9” . can
¢ lonized by “soft” X-ra .

F Layer (F1 & F2) 100- 300 mlle

¢ D & E layers disappear at mght so.

~kguizedhy UV radiation
<> Present day & night

,__.—- ,

nos phe e layers

‘.“

o

!» S+ K]

v WPy
Wt
SR

ionized F-layer
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reflected
short wave
radio signals

shuttle

northern
lights

ts RF at mght

lonized E-laver

rocket
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Sunspots
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Occasionally, cooler areas of intense magnetlc strength, o 'm 1n
pairs) on photosphere. g 3

atmosphere because 1ncreased« .
move more freely, causing mot

Solar Cycles of max1mum
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1onosphere

Sunspot numBer over 100 is great for long dlstance

communications at higher frequencies



So What Does a Stradlvanus Vlolm havx
‘with all of tls7
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& It’s theorized tha ( | cadiy as alive & 1
was a time of ex g’cmi ydecreased solar activity and almost
radical solar m«s resultin

causing treé% to nore slowly
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Whéh Good Suns Go B’ad'

¢ Due to uneven rotation of the sun, magnetlc es
. e ;
can become twisted. When these lines m;?’f‘, they

produce solar flares (Rated at A, gu, M, X
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¢ Gases in the chromospher: e'?al'.f,i_m_ thei
these magnetic lines, cas‘ g COXE
ejections which accom o_: ANY. i
(magnetized plasma)
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& Flares affect HF radio imihé‘d~ .
take 48 72 hours to reach Earth

w*ames@e&
¢ Check the K-index & Radio Blackout level
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Geomagnetie Storms

A geomagnetic storm is a significant disturbance of Earth’s magnetosphere caused by solar act1v1ty

It typically impacts Earth 24-36 hours after the solar event

""""

Causes |
- ‘High speed
solar winds

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.

e Solar flares

* Coronal
mass In 2012, the sun produced a solar
ejections flare that measured X45, the
CTx ot esace . strongest ever recorded. Had it hit
e Coronal )ss of atelhte : i the Earth, it likely would have shut
holes hardware down the entire U.S. electrical grid
ToRC



https://www.youtube.com/watch?v=TWjtYSRlOUI
https://www.youtube.com/watch?v=sg3NAdOYp8Q
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Solar-Terrestrial Data
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Measuring Space Weather

» Speed of e Solar Flux  Daily » Geomagnetic * Intensity of
solar wind Index | average of activity hard X-ray
geomagnetic measured | radiation

« 200-900 activity °| every3hours ||« AQ.0—

* Intensity of o L e 0-9 | X9.9+

solar el . : ’ .
- A : 400 . -+ 0-400 « 5is L [» M levelis
e e Y - disturbed, no disturbed

* 62-300 g triggered at « 7: aurora
- Higher is = 30 visible over
better OR

e Lower is
better




WWV/WWVB/H
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¢ To help determine current propagation, use the time signal from NI‘ (Ft Collins, CO)
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2.5 mHz
& 5 mHz
*10mHz . 3§ |

& 15 mHz v
© 20 mHz

® 25 mHz (experimental) :
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Which Band to Use?

| N il

 Medium Wave « Similar to 160, but
» Similar to AM, local greater distances at
during day, 500 miles night
@ night
» Longer distances in ™ * 200 miles daytime
winter :
» Not affected by solar « DX at night
cycles
» Use vertical antennas

daytime, 1000+ night

« Winter: 500 miles
daytime, DX night

» Not affected by

sunspots

@ » Very reliable

» Always a good time!

1 » Good for 500 miles

plus, day and night

» Great for DX

| . DXat sunspot

minimum 1S rare

» Most popular band




Which Band to Use?

» Similar to 20 meters, » Good for daytime 4 * Heavily influenced by » Most affected by
but less crowded activity | sunspots sunspots

* Good for mobile HF » Heavily influenced by e Sunspot maximum, - | * At solar maximum,
sunspot activity 1000+ miles possible ! good for DX + very

» No contesting popular

» Very little activity at * No contesting b
sunspot minimum s | * Ground wave only at

 Best in daytime e
2 'ﬁ% sunspot minimum

» Where all the friendly
people are

More dependent on sunspots. Better during geomagnetic storms







¢ Propagation is enhanced
at the line that separates
day & night

‘& The D-layer disappears
very rapidly at this line
“dusk and has yet to f Of m
at dawn

¢ Long distance QS@
especially DX grea
increase during th1s t1me

© Both stations should be
~along.this line




Max1mum Usabl
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® Knowmg MUF is critical to dlsaster HF commu;n ca
operations tend to cover less dlstance "

tions b/c

© Its best to use the hlghe ' uencyspessible tofmake a contact &
. determine transmission path ShelhishCsfs e end to refrac
higher altitudes '

& MUF takes 1nto account
between statlons,f_-lm.. e of «

¢ General rule: use frequehcy 200 _6vver ghan MUF
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Opérating Modes

& FM Signals require too much bandwidth i:c" be used on HE

i

.

"¢ Morse Code: one of the vj".erj_u’t modes
¢ Amplitude Modulation: Usedibsgsh

¢ Made up of a Carﬁéf signal‘a
(voice) i

¢ Carrier signal uses about
o 6 kHz bandwidth
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Single Sideband

& Single Sideband suppresses the carrier and one 81deb and do
L '8

& All transmit power is used in transm ?o s the in 4

& Upon receive, transceiver re-1n3e ts a

¢ Signal is only being transmitted

¢ 3 kHz bandwidth

Dt e USB: Ab'ove ”IOmhz & 60 meters
TSR,



Single Sideband

In AM mode, the frequency displayed on your ; AM Carrier Frequency (Hz)
transceiver 1s the center of your transmitted Signal !
signal, however this is not the case with SSB,
therefore you must be mindful when operating
near the band edges. oy
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Amplitude (v)

Displayed frequency is dependent on US JUSB
mode ¥/
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. i N Frequency (Hz)
In upper sideband, your displayed ffeque

the bottom edge of your signal, so watch?

t : Carrier Frequency (Hz, untransmitted)
UPPER edge of the band ' SSB Signal

(Upper Sideband)

In lower sideband, your displayed frequency is
the upper edge of your signal, so watch the

LOWER edge of the band
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Propagation Resources
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http://www.nist.gov/

