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[l Is Es similar to F2 in terms of polarisation?
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ll Experiments at G4IFX - antenna

Innovantennas 7-ele X-POL antenna @ 20m
Separate feeders, identical feeder lengths




Experiments at G4IFX - receiver
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Apache ANAN-100D, dual receivers, OpenHPSDR mRX PS

(nearly) identical receiver chains — effectively a dual channel spectrum analyser
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ll Experiments at G4IFX — data capture

o5 Radio Astromony data collection utility v1.3 (16 Feb 2016) 2 X

Acquire Data elapsed time (sec) Rx1 signal (dBm) Rx23igna| (dBm)
-70.0

Date/time: 0.062, -99.195, -112.002

0.187,-99.146, -111.451 O dBm
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o manual scaling —|
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Signal (dBm) -150 =

id
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9990
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e
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Radio Astronomy data collection utility, OpenHPSDR mRX PS

GB3RAL 25 March 2016 (propagation: tropo, 58km obstructed path with aircraft scatter)
Signal strength in dBm, Black = RX1: horizontal, Red = RX2: vertical
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[l An early observation

G8BCG (I070RK) at G4IFX (I0910D) via aurora 17 March 2015 2105z
RX switching between horizontal (first) and vertical antennas

“The polarization of auroral echoes is mostly found to be closely identical

with the transmitted polarization.”
“Radio Aurora”, Bengt Hultqvist and Alv Egeland; Space Science Reviews 3 (1964) 27-78
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. S p ora d i c_E S i n g I e _h o p Transmitted po/arisa;igg;] 501”15210;1;;,/

ISOBSR/P JM490K (50.135MHz SSB) at G4IFX 10910D 12 May 2016 10.49z
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. C a I c u I ate d p O I a ri S ati o n a n g I e Transmitted polarisation: horizontal

Range: 1515km

ISOBSR/P JM490K (50.135MHz SSB) at G4IFX 10910D 12 May 2016 10.49z
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. S p O ra d i C—E s i n g Ie - h O p Transmitted polarisation: vertical

Range: 1515km
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Transmitted polarisation: vertical

ll Sporadic—-E single-hop

Range: 1515km

HG7BVA/B JN97QJ 180m ASL 5W gp
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. S p O ra d i C—E s i n g Ie - h O p Transmitted polarisation: vertical

Range: 1448km

10JX JN61HV 50.00413 FSK 10W & vertical 600Hz bw 12 May 2016 15.00z (start)
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. S p O ra d i C—E s i n g Ie - h O p Transmitted polarisation: vertical

Range: 1448km

10JX JN61HV 50.00413 FSK 10W & vertical 600Hz bw 12 May 2016 15.00z (start)
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ll What's really happening?
Prior work by Graham Kimbell, G3TCT

0.35-

Channel 2

Channel 1

GB3LER 5 August 2010 via sporadic-E, range 1059km

See Graham’s website (http://q3tct.co.uk/diversity.html) for an extensive set of 50MHz diversity recordings
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Jll BBC researchreport 1975

BBC RD 13?5/17

[B/BjC/ &% &

RESEARCH DEPARTMENT REPORT

lonospheric propagation in
v.h.f. television Band I

L.F. Tagholm, M.B.E., F.L.E.E.
C.P. Bell, BSclEnuJ
P. Knight, M.A., Ph.D. ,M.LE.E

Research Department, Engineering Division
THE BRITISH BROADCASTING CORPORATION June 1975
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Fig. 1- Propagation paths
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Jll BBC researchreport 1975

Average received vs transmitted polarisation:
Table 4

Polarization Ratio

Transmitter Radiation Polarization Average
Frequency angle, . ratio, Polarization
and Polarization Receiver degrees Year dB ‘ratio, dB
Limoges '_ 1970 67
41-28 MHz u Orkney 4-7 . 74
H 1971 86
1968 -0-9
Divis 1969 -0-3
41-465 MHz Helsinki 20 1970 01 —0-1
H 1971 04
1972 0-3
Monte Sambuco 1966 58
49-30 MHz Kingswood 40 | 50
H © 1967 35
Carcassonne Kingswood 11-0 1966 2:2 3.0
54-43 MHz 1967 36
\% Orkney 30 1970 4-6 4-6
Meldrum 1970 34
58215 MHz Helsinki 4-0 1971 4-2 4-4
H 1972 71

Polarisationratio = the ratio of the signal strength for the transmitted polarisation to the
signal strength for the orthogonal polarisation (dB)
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il Using WSJT-X for bulk data collection

@ WSIT-X-RX1 v1.8.0-rc1 by KUT = m] X | @
0.9 1596 ~ ™ TX 306 ~ CQ G4IFX 1091 7 % UU MWULGE LUSL ~ [EIZT30 =30 = CQU DX GUTSH I0Y90 7S
0.8 2340 ~ Tx 306 ~ CQ G4IFX 1091 ~ EI4DQ KALQBO FN42 121430 -20 O ~ CQ GOMBL JOO1
0 0.8 305 ~ G4IFX MWOLGE I081 ~ CQ N2GHR FN30 122300 -16 0 ~ CQ GOMBL JOO1
0.3 497 ~ CQ DX KITOL FN44 Tx 305 ~ MWOLGE G4IFX +00 ~ CQ DX W3CP EM74 122615 -15 0O ~ G4IFX KOTPP EM48
0.8 718 ~ GM4WJA N2GHR FN30 -7 0.4 306 ~ G4IFX MWOLGE R+00 ~ MWOBYS WA R-11 122645 -15 0. ~ G4IFX KOTEP R-20
0.3 - 124600 Tx 306 ~ MWOLGE G4IFX RRR em 122845 -10 0 ~ G4IFX W1ZT FN42
0.8 - 124630 Tx 306 ~ MWOLGE G4IFX RRR ~ CQ DX KITOL FN44 122015 -17 0. ~ G4IFX W1ZT R-14
0.3 9 ~ MMOAMW NYZNY 8 124645 -3 0.8 305 ~ G4IFX MWOLGE 73 ~ EI4DQ KAlQBO R-13 123045, -12° "0 ~ G4IFX N2GHR FN30
0.3 ~ CQ DX W3CP EM74 124700 Tx 305 ~ MWOLGE G4IFX 73 ~ CQ DX W3CP EM74 123115, -8 1 ~ G4IFX N2GHR FN30
0.9 1593 ~ M 124730 Tx 305 ~ CQ G4IFX IO91 ~ MWOBYS WALEAZ R-11 123145 -17 0. ~ G4IFX W1ZT 73
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|124500 Tx 305 ~ CQ G4IFX IO91 ~ €O DX KITOL FN44 123415 -11 0. ~ G4IFX N2GHR R-14
0. CQ DX K1TOL FN44 124915 -15 0.4 310 ~ G4IFX W4YZJ EM64 = 123645 -11 1 ~ G4IFX N2GHR 73
0. CQ MWOLGE IOS1 |124930 Tx 305 ~ W4YZJ G4IFX -15 ~ 123915 -11. 0 ~ G4IFX WAIEAZ R-09
0. MMORMW NY2) 305 ~ W4YZJ G4IFX -15 ~ 123945 -2 0 ~ G4IFX WALEAZ 73
0. MWOBYS WAlEAZ R-11 0.4 305 ~ G4IFX W4YZJ R-10 ~ 124145 9 ~ GA4IFX WB4JWM EME3
0. CQ DX K4PI EM73 305 ~ W4YZJ G4IFX RRR ~ 124215 9 ~ G4IFX WB4JWM EMS3
0. KC1GWX AR4V RRR 0.4 306 ~ G4IFX W4¥ZJ 73 - GWX RRA4V 124515 0. ~ G4TFX MWOLGE IO81
SMONKZ N3XX 73 125030 Tx 305 ~ W4YZJ G4IFX 73 ~ 124545 (1] ~ G4IFX MWOLGE R+00
ém 125100 Tx 305 ~ CQ G4IFX IO091 24745 0.3 1 ~ ISOAWZ W3CP R-
0. CQ MWOLGE IO81 125130 Tx 305 ~ CQ G4IFX IO091 ~ WSADD N2GHR -13 815 0.8 4 ~ ISOAWZ W3CP 73
MWOBYS WALEAZ 73 125200 Tx 305 ~ CQ G4IFX I091 ~ CQ MWOLGE IO81 124845 -15 0.4 308 ~ G4IFX W4YZJ EMed
0. 125230 Tx 305 ~ CQ G4IFX I091 ~  MWOBYS WALE 124815 -17 0.4 310 ~ G4IFX W4YZJ EMe4
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il Initial results using JT65

50.276MHz JT65 (50 sec mean), antenna 090 deg from 10910D
3rd July 2017 06.30zto 18.14z
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50.276MHz JT65 (50 sec mean), antenna 090 deg from 10910D
3rd July 2017 06.30z to 18.14z
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i} Polarisation distribution using FT8

50.313MHz FT8 (14 sec mean), antenna 105 deg from 10910D
27th July 2017 16.13zt0 23.59z
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Single-hop sporadic-E only, 750km -2500km range




Calculated ground gain, five-element yagi at 20m,
perfect ground

Ground Gain vs Elevation for Selected Antenna (0-25°)

il Ground gain v/s polarisation

Calculated ground gain, five-element yagi at 20m,
average ground
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Dubus 3/2011 (September 2011)




Jll BBC researchreport 1975 (again)
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Fig. 11 - Median radiation angle for propagation via the sporadic-E layer
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JJj Polarisation distribution, corrected for ground gain

50.313MHz FT8 (14 sec mean), antenna 105 deg from 10910D
27th July 2017 16.13zt0 23.59z
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Single-hop sporadic-E only, 1200km -2500km range
Ground gain correction = +2dB on vertical
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Il Conclusions so far

. Sporadic-E signals, on a short timescale, tend to have a strong net polarisation which
rotates over periods of seconds to minutes

. This polarisation rotation is observable in single-hop, two-hop and three-hop Es

=  Averaged over longer periods, average polarisation tends to 45 degrees once
differential ground gain is compensated for

. But the frequent short-term variation seems to indicate that the incident wave is at the
very least strongly elliptically polarised - otherwise such wide short-term variations in
net polarisation would not be observed

. Less formal observation shows that it's not uncommon for an Es signal transmitted
from a horizontal antenna to arrive more or less vertically polarised for long periods of
time (and vice versa)

. Sometimes signals from a given direction will all be tilted the same way

. Auroral signals seem generally to retain their original polarisation

. The received polarisation of tropo signalsis frequently far from ‘pure’ horizontal or
vertical
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l Find out more...

gdifx@uksmg.org
www.uksmg.org

http://rsgb.org/main/about-
us/committees/propagation-
studies-committee/

www.rsgb.org
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