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What will we look at?

▪ Solar Cycle 25 progression
▪ Solar Flux index and SSN
▪ K, Kp, A and Ap indices
▪ Solar Wind – speed and Bz 

direction
▪ Critical Frequency and 

MUF
▪ Solar Flares and others
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Solar Cycle 25 - where are we? 
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Last week's/month’s solar flux index, K indices, events
Solar Flux Index

From:
ftp://ftp.swpc.noaa.gov/pub/indices/DSD.txt
ftp://ftp.swpc.noaa.gov/pub/indices/DGD.txt

ftp://ftp.swpc.noaa.gov/pub/indices/DSD.txt
ftp://ftp.swpc.noaa.gov/pub/indices/DGD.txt
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March 21, 2025:  SFI 170 Sunspot number 139
Solar Flux Index
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• The solar flux index is the strength of the radio 
signals off the Sun at a wavelength of 10.7cm (2800 
MHz).

• Never lower than about 65. Can go as high as 300.

• For 10 metres to open up to F2-layer propagation 
really need >100.

• High values generally indicate there is sufficient
ionisation to support long-distance communication
at higher-than-normal frequencies.

Solar Flux Index
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▪ An alternative way of looking at solar activity
▪ Score 10pts for each sunspot group and one for 

each sunspot
▪ So one sunspot in one group is: 10+1 = 11
▪ And three sunspots that are well separated is:

10+10+10+1+1+1 = 33
▪ So lowest value is zero and highest can be as high 

as 286 (Solar Cycle 19 – 1954-1964)

Sunspot Number
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Sunspot Number v Solar Flux Index

So an SSN of 
139 is roughly 
equal to 
an SFI of 150. 



theRSGB @theRSGB

•October

• MUF between G and New York in October for SSNs of 10 and 115.

VOACAP  Online
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State of the Sun – solarham.net

From:
http://www.solarham.net/

http://www.solarham.net/
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▪ The Sun is constantly losing matter (plasma) out into space. 
This is called the solar wind.

▪ At times, the wind can be more ferocious with increased 
density and speed.

▪ This can be caused by coronal holes and coronal mass 
ejections.

▪ The solar wind also has a “frozen-in” magnetic field and if 
that field (Bz) is pointing “South” it more easily couples with 
the Earth.

▪ When this happen the plasma flows to Earth, disrupting the 
ionosphere and distorting the Earth’s magnetic field. Can 
also trigger aurora.

Geomagnetic Disturbances
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State of the Sun – in both visible and extreme ultraviolet using SDO

Coronal Holes
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Coronal Holes

Direction of rotation



theRSGB @theRSGB

Coronal Holes

● Distance Earth from Sun: 149.6 million km
 

● Speed of CME / solar wind: 400 – 800km/s
 

●  Therefore average time to hit Earth: 187,000 – 
374,000 seconds
 

= 2.1 days to 4.3 days

How long does it take the solar wind / a CME  to 
hit Earth?
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Solar Flares and CMEs
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Solar Flares and CMEs

http://www.youtube.com/watch?v=OG_XSXuK5H0


theRSGB @theRSGB

Solar Flares and CMEs
• The main component is a massive 

surge of X-rays/Extreme UV
• The energy released can exceed

1020 Joules of energy, while a 
major event can emit up to 
1025 Joules 

• For comparison, the atom bomb 
dropped on Hiroshima released 6.3 x 
1013 J

• World’s biggest hydrogen bomb
(Tsar Bomba), could release 2.0 x 
1017 joules
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Solar Flares and CMEs
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Solar Flares and CMEs
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Solar Flares and CMEs
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Solar Flares
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Solar Flares

1. Flares ONLY affect the daylight 
side of the Earth

2. If visible on the Sun’s surface,  
a flare’s X-rays WILL impact 
the Earth

3. Whereas a CME tends to only 
affect us if fired directly at 
Earth. That is, a CME off the 
edge of the Sun may not.

4. Lower bands are most affected
5. 28MHz may be unaffected at 

all, depending on the flare’s 
severity
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K indices
The current unsettled geomagnetic conditions are typical of this point in the solar 
cycle. This is October 29 2003.
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K indices
The current unsettled geomagnetic conditions are typical of this point in the solar 
cycle. This is October 29 2003.

G4TUK, Norfolk, 11pm on 10-05-2024
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K indices

Updated every three hours. Kp (planetary) is an average from around the world
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A indices

Updated every 24 hours. Ap (planetary) is an average from around the world
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Geomagnetic Disturbances
▪ Generally, a high Kp index means a lowering of the 

MUF and bad conditions.

▪ However, just as the Kp index is rising you can get 
a pre-auroral enhancement with an increased 
MUF.

▪ These are very hard to predict.

▪ The solar wind speed can vary dramatically, but is 
typically in the range 400-600 Km/second.

▪ See Solarham.com for more details.
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CME Predictions

Coronal mass ejection (CME) prediction – www.solarham.com

http://www.solarham.com/
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CME Predictions

Coronal mass ejection (CME) prediction – www.solarham.com

http://www.solarham.com/
http://www.youtube.com/watch?v=9nR25rzNcXM


theRSGB @theRSGB

A and K indices
Next week's solar flux index, A/K indices, events – both NOAA and USAF

* K/A index prediction  
may also inform us 
about VHF aurora

From:
http://www.swpc.noaa.gov/products/27-day-outlook-107-cm-radio-flux-and-geomagnetic-indices
http://www.swpc.noaa.gov/products/usaf-45-day-ap-and-f107cm-flux-forecast
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Solar Wind
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What is the IMF or Bz?



theRSGB @theRSGB

What is the IMF or Bz?
• The Sun's magnetic field isn't confined to the immediate vicinity of 

our star. The solar wind carries it throughout the solar system.

• Earth's magnetic field (pointing North) and the IMF come into 
contact at the magnetopause.

• If the IMF points south -- a condition scientists call "southward Bz" -- 
then the IMF can partially cancel Earth's magnetic field at the point 
of contact.

• A south-pointing or negative Bz opens a door through which energy 
from the solar wind can reach Earth's atmosphere.

• A southward Bz often heralds widespread auroras
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Geomagnetic Storms



theRSGB @theRSGB

Critical frequency and MUF
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Critical frequency and MUF
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Putting it all together – from VK3FS
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Monthly RadCom charts
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How have we augmented RadCom predictions?
Now available at voacap.com/radcom:
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VOACAP RadCom tool
Looks at 28 locations 
around the world (four 
of them SP and LP).

Generates 
hour-by-hour reliability 
predictions for each 
band.
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VOACAP.com
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Proppy RadCom tool - 
https://soundbytes.asia/proppy/radcom
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Proppy - soundbytes.asia/proppy/area



theRSGB @theRSGB

Proppy - soundbytes.asia/proppy/p2p
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Proppy - soundbytes.asia/proppy/p2p



theRSGB @theRSGB

Proppy - soundbytes.asia/proppy/p2p
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Any questions + club YouTube 
presentations

❑ Understanding HF Propagation
❑ Understanding VHF Propagation

Steve Nichols G0KYA
psc.chairman@rsgb.org.uk

Presentation at: g0kya.blogspot.co.uk


