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(Including all notes for presenter)




NOTES

Introduction. Aim is to provide additional thought into why sporadic e happens, when it happens and how to
be in the radio shack at the right time.




The ionosphere (1)

The ionosphere is broken down into 4 defined areas and a very rough
guide follows.

1. D layer: 65 to 80km, average height 70. This absorbs signals at HF

odzi Ol Yy NEFf SO igna-dYH & BS NI &3 {C
documented on 6m)

2. E layer: 80 to 130km, average height ~108km. On HF useful for
ranges around 2400km single hop, this can provide enough
lonisation to reflect VHF and above!

3. F1 layer: 140 to 250km, average height 200km (seasonally variable
Provides HF long distance communication.

4. F2 layer: 250 to 450km, average height 350km (seasonally
variable). Provides HF Iong distance communication.

Note that F1 and F2 can combine after nightfall to a height ~250km
(seasonally variable).




The ionosphere (2)

F2 layer

F1 layer
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NOTES

Supporting naff image for previous data
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lonised patches In the e layer region that enable
much higher frequencies to be used for
O2YYdzy AOF A2y UKIFY (KS
layer.

AtCKSaS WOfdzyLlaQ | NB f A
(winds In different directions) exciting ions (much
of this from meteors) making a thin ionised layer
suitable for reflecting signals at VHF.
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but the main season in the northern
hemisphere is between April and September
(Peak June / July) with a minor season in
December and January.

A There are a number of high density meteor
showers in the summer and added sun
Intensity seem to be some of the core
AYVAINBRASYGa FT2NJ aLi2 NJ




2mesqgsocount in Europe 1994 to 200¢
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NOTES

No ofgsoson days over a 15 year span
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NOTES

Again, no ofjsoson days over a 15 year span




2m es count of daily occurrences

in Europe 1994 to 2009
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NOTES

More useful iesoccurrences in Europe over 15 years
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NOTES

Again,esoccurrences in Europe over 15 years. Juhed and July 2 esopenings have occurred in Europe.
Note Aug 12th and ¥3 esdoes occur on these days but with MS enhancement fronPieseidghere
maybe numerous 2 or 3 minute bursts that are just #keThey are normally easy to tell as the stations
worked are over a large geographical area.
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NOTES

This shows occurrences by the hour. The 2 peak times are quite similar but there are always less spots during
the daytime in the week as most of us are at work.. Peak around 12utc and 18gso&tout openings
start before theqsopeak rates. 10am fagsstart times and 15:30 for the afternoon but as you can see

they can appear anytime. | remember an opening in the 90s that started at 05utc to EU3, luckily for me it
reappeared at O7utc as | was in bed and never heard the telephone!




Hourly 2m es full week to weekend comparison
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NOTES

Gordon¢ MMOGPZ asked at the convention if | could look at the weekend to see if my presumption on the
morning being as good as the afternoon peak was correct. The data shows still that the afternoon peak is
slightly better but is inconclusive on the 15 years of data.
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short term contacts to be made with stations
between 1200km and 2400km (there are

exceptions to this) and some of the factors to
consider are:

. Activity

. E layer height

. Maximum Usable Frequency

. Station(s) ERP and location.

. Your distance from the reflection point
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A A large number of hams are only aware that
something Is happening on 2m when they
hear the DX rolling in on 144.300 or they see
the spots arriving on the DX Cluster. For
iInexperienced hams it is hard to tell what
propagation mode is happening. If you are
one of these people then the following 15
minutes will be of interest (I hopel).




NOTES

DX Cluster. A world wide communication system for hams to input DX or interesting information . The
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To get a better understanding of how sporadic
WS Q LI GOKSa&a AYyUSYyaaTe

A Quiet Day, no es?
A Can 14MHz shed any light?
A 10m beacons as useful indicators?




NOTES
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hFadSy SIENIeée Y2NYyAy3d e2dz gAft y20 FAYR lye ardaya
be a quiet day.

One of my ¥ checks on these type of days is to look at 14MHz. If the band is full of stations under 2000km at
strong signals | will normally jump straight up to 28MHz.

10m has many propagation beacons between 28.180 and 28.340 and lists of these are readily available on th

internet. | check for signs of these beacons and pay extra attention to the signal strength. If say the EA4
beacon (near Madrid) is strong then It indicates to me that the MUF is likely to be at least at 50MHz.
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NOTES
EA4/b on 10m




2. Moving up

A Signal strengths on beacons are useful

A Strong beacons on 10m so time to check
50MHz

A EA4 beacon on 10m 589, on 6m 549,
coincidence?

A Keep records or a mental note on strengths to
see the correlation. &




NOTES

So we have now established that signal strengths on beacons in the potential e layer range of communication
on HF. As | stated before pay special attention to the signal strength of beacons as this bears a direct
relationship to the potential MUF possible between you and the beacon. You will find in time that you
become very experienced in guesstimating the MUF purely based on the signal strengths.

Now we jump up to 50MHz. Check the band for beacons. Take a mental note of what you are hearing and dog¢
this correlate with what you were recording at 28MHz. After doing this a number of times you will see the
correlation. So for example the EA4 beacon on 10m wagisBand on 50MHz it is 54§sh.

From this simple exercise we have already begun to increase our knowledge of how we get a very rough
indication of what is happening.
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NOTES
EA4/b on 6m




3: Getting a feel for things

A Including distance as well as signal strength i
mental notes.

A Use HAM stations in your MUF analysis

A EA7 on 6m 59+10, straight to 144.300 and CC
SPORADIC or is there more we need to know
about the EAY....




NOTES

We are still on 50MHz and have now scanned the band listening to beacons and stations in QSO. You will no
have a feel for what is workable on 50MHz from your location and what kind of signal strengths stations
and beacons are. Now the tricky bit. Beacons are fetpdyou can find out the antenna gain and the
power they operate at very easily and their location and therefore distance is known butdrarasd
QTH can vary significantly.

We have established a corrglation with MUF and signal strength so when you hear an EA7 station at s9+10 o
pnall @gKeé& R2y QO @&2dz 2dzYLJ aG4NYA3KG 2y wmnndonn |y







NOTES
EA4/b and an EA7 on 6m




4. Stagnhated?

A Consider all together gained information:
A QRB

A Heard stations ERP

A Signal strengths

A Distance, special consideration to what is
possible on higher bands due to intensity
needed from the es patch o
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NOTES

So let us consider the EA7 station and in general what is happening. We have listened to the EA7 station and
is running a 5 element high gayagiand 1kw. He is 59+10 but somgsband is working stations in my
area. His QRB is 1800km from me. The EA4 beacon is 549gsb now at 1100km but otherwise the band
seems quiet. How high is the MUF? From experience | would say that the MUF is probably around 65MH
over south west France so the likdlgod of me working anything on 2m is remote. The path to the EA7 is
more likely an MUF around 55MHz, this is a l@ghstation so he is strong as he is delivering more to the
ionosphere and therefore more is being reflected back.

We have already discovered that signal strength emmplay a part but also now we need to understand that
distance from the reflection area is critical. The closer you are to the ceoird (reflecting area) the
higher the MUF needs to be for you to make contacts as the angle is steeper. If the level of ionisation is n
intense and you are close to the cempeint then your signals will travel into space and not be reflected
back.




Signals pass through into space

Sporadic e patch

E layer

Signals reflected




NOTES

Too close then doomed, too far away then below horizon. Not dense enough then an interstellar flight also
coming up.




5: On the move again

Als there es DX being spotted on the DX

A
A

Cluster?

Does It look interesting for us?
Do any of the spots look like there might be

nigh MUF patches?




NOTES

OK, we have soaked a lot of information of what is possible based on our own investigations and now it is time
to consider what other stations are hearing / working and this is where the DX Cluster comes into play.

Looking at the DX Cluster we see from a good DX spot (with locators and propagation mode in the DX info pa
of the spot) that a station in N.W. Spain is working a station in S.W France on 50MHz. The QRB is 820km
and signals in the spot indicated at s9++. We cannot hear either side of the QB@éunformation is
accurate then it is starting to look very interesting for the MUF.

With a little experience and thought into this scenario you will after a while get a good feeling about spots like
this. You are around 800km from the cenfyeint and as theysois over a short QRB the MUF over the
centre-point looks like it will be quite high. From memory a similar spot enabled me to work CT on 70MHz
so off | go up to 4m to see what | hear...







6: Getting exciting

A4m Opento CT

A 3m open to EA and C
A VOR open to Madrid
A lt is looking GOOD!




NOTES

So a quick scan around 4m and | find the CT beacon at 559gsb and a few stations at S9 level but increasing ¢
the time. Within 5 minutes of listening on the band the beacon has climbed to 599+40 with some minor

gsh.

| grab my portable FM broadcast receiver and tuned around 87 and 88MHz and to my amazement | find
Spanish and Portuguese broadcast. It is not very stablg latitlas | extend my search upwards | find
more of these stations and now some of them are stronger than the UK broadcast stations. My radio is or
144.300 in the background but as yet nothing heard.

Now 88 to 108MHz is full of stations so | switch on my VHF receiver and tune between 108 and 118MHz for
VOR airport beacons. | find the Lisbon VOR beacon on THISJnLIS ircwtxedin AM) so | now know
that the MUF has exceeded 114MHz and there is a good opportunity for 2m sporadic e.

VOR lists are available from the internet. VOR stands for VHF@reotional Radidrange/Distance
Measuring Equipment used by airplanes.
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/. Does It always happen?

A Sometimes the MUF never reaches high
enough for 2m even though it looks great

A Sometimes it drops and then rises again later

A On the bright side we have learned a lot abot
tracking the rising es MUF.

A Using simple methods and applying some
thought nearly paid off.
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NOTES

We have now followed the MUF up beyond 114MHz and this is where the hope begins. There is a strong
possibility that a sporadic e opening will occur on 2m but not always. | have noted many days when the
MUF has stayed above 70MHz but not reached 2m.

Using simple methods and applying some thought into the information we have gathered we have already
ascertained that although we cannot say for definite that a 2m opening will happen we have put ourselveg
in a very good position to work some DX egaf it does occur.




8: 2m Is open and | am in the opening

A At last, MUF continued up and 2m open!
A | cannot break the pileups on 144.300..
A Look around as not all the DX is on 144.300.

A Use seek and pounce sometimes or find a
guiet frequency and CQ

ACheck on 145MHz FM, you mightbe
surprised! < A1
A
A

= - R




NOTES

So after a few false alarms all your careful monitoring has paid off. 2m is open, 144.3 is full of I/9A/YU stations
but nobody can hear ydu. Yes, this happens, you will find lots of huge signals on the calling frequency
YR Fff o6dzi G0KS o6A3 3IAdzya IINB g2NJAy3d GKS&aSod hy
Maybe there is a 9a calling on 144.315 at s7 but as he has no takers you will easily bag him.

Worth noting as well is what other more experienced hams do during an opening. At times it is best to do seel
and pounce. If there is a big contest on in the area that is open you will find stations popping out of the
noise all across 2m. Other times it pays off to find yourself a clear frequency away from 144.2@0 and

52y Q0 F2NHSG Cadd Ly 2LISYAyITa 0S5 3aLIBXOAIMEIMHR Inpldces 6 A ]
like Morocco or Western Russia / Ukraine you will find more stations on FM than you will on SSB so
remember to take a look.
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but for most of us this is never going to happen. So how can we keep in touch wit
how theesMUF is doing so if an opportunity arises we can get on air?

What if | am not in the shack..

g2dz€« R 0S ANBI G AT e2dz O02dzZ R IATS dzL

Buddy phone system. Get a small group of ham friends to pass each others
phone numbers and if anything exciting happens you can alert each other.

Utilise your FM car radio when mobile. Leave the receiver on 87.6MHz, if the
MUF is high enough you might hear stationsesaoming in and depending on
what you are out mobile for you might be able to head home at short notice.

Keep an eye on the DX cluster if you have a PC available at work. Unless you al
very restricted in access or have a draconian boss who expected you to
concentrate 110% on work you can normally sneak a quick look at what is
happening on VHF and maybe able to get home if it looks like opening.

If the MUF gets high over an area in the morning it will often repeat in the
afternoon. Similarly if high MUF in the afternoon this can repeat the following
Y2NYAYy3 a2 AF €2dz FNB y20 Ay GKS ackKl
T2NJ WLKI &S HQ®

If you have no way of knowing what is happening then forget it and enjoy
whatever you are doing instead. 2m will open again and it is not worth worrying
about, life is too short..




Demystified?

A With a little effort you can learn a lot.

A Receivers or a multiband rig needed, no great
outlay

A52y Qi 3ISG 022 0201eé:Z




NOTES

Hopefully from this brief tour you have a better understanding of sporadic e and it has highlighted to you that
with a little knowledge and effort you can improve your chances of wortkkan 2m without the need of
a degree in Physics or a huge outlay on spectrum analysing hardware.

A simple all band radio such as an FT847 or similar covers all apart from FM broadcast which a simple portab
FM radio can be used.




We have already mentioned using the DX Cluster to assist in helping gather information but remem

Using tools to helg DX Cluster

Is a two way affair that is needed if we are all to help each other work more DX on 2m via ES. H
believe are a few useful pointers (and not just ésispots):

SPOT wisely; tell people the propagation mode, locatorsrsirfdr the contact.
52 y20 aLkRi vYGSlaypseaie jukkahddiase biispdioé A

Do not advertise using the DX Cluster, it is for spotting not selling a product even if the produt
free.

DX Cluster spots are not for chatting, use KST, DXC Talk or if you have an announcement tha
feel is useful to other hams then use DX Cluster announcement.

Spot the DX, don't spot you on your QRG working the DX, this is unfair as people will look yo
frequency for the DX.. Odd circumstances excluded i.e. you just worked Re&Guadh you want
others to know it is open.

If you feel you need to spot MUF @ 144 then use a Q in front of the call, i.e. QMUF144M = D
entity of nothing whereas MUF144M = MU/Guernsey

LF €2dz YIS F YAaidlr1S 6AGK | aLkRd GKSy O2
if you really did work a W5 on 144.300 via mlbpes...
An example of a good spddX de G7RAU: 70251.3 OM3DA [I090IR<ES>KNOQ09DB 599¢gsb gl!




Es Statistics based from processed D
Cluster data for 2009

ATt 'Y A0 GASB¥E® alLRIGSR HY

A Topwas GALGEIA Y ¢ K2 & LJS éotxGriencgsy +

Amvmn 27T 0KSS &esited areractive YiveWUF users
(3 more possibly...)

Anp RI &% a®e€ recorded ¢ Europe

A 628 2meslj 4 zgotied by UK stations on 30 separate days

(top year was 2006 where 819 UK spots foréaon 47
separate day$

A 477 UK stations spotted sporadidj ed D50D,70 and
144MHz, worlewide excluding UK was 6485 stations.

A Special thanks to Ditkoopman G1TLH for all his hard
work with DX Spider, the backbone of the DX Cluster
network




Using tools to helig Internet

The internet has a wealth of information and tools to assist In
all types of propagation studies. Just to recap:

A Web Based DX Clusters
A Beacon frequency and information lists
A VOR airport beacon frequencies (108MHz to 118MHz)

A OIRT Frequencies (Eastern European FM broadcast 65.84
74MH2z)

A VHF TV Audio frequencies
A VHF related chat pages

A Stacks of information about sporadic e, some very good,
some not so good and even some which will take you for a
trip into fantasy land to meet the elves...




Live MUF
resolve

Live MUK, What is it

Is a DXC (cluster) telnet client which attempts t
propagation modes from spots and also

attempts to calculate sporadic e possibilities purely
based on incoming data from the cluster.

It has great circle mapping (GCM) built in to the app for

live ma
Live MUF

pping of spots.
also can be used as a world wide converse

telnet c
time.

lent, ON4AKST telnet client and DXC at the sam

For DXC it has it's own built in telnet server so 1
connection to the internet and all intranet connections

via this,

as used by some contest stations.



Live MUF In operation in my shack




