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Welcome to the 1% edition of the
International EME onference

We are very glad to be hosts for this edition of the International EME Conference.
It has been a demanding task, but a rewarding one for sure.

130 participants from 20 countries covering 5 continents are big numbers, and we have to
thank you be fore anyone else for your presence.

The contents of the conference papers are top notch, with  topics spacing from Dish
Contruction to the latest results in digital techniq ues, so a well deserved Thank you I We
address to the lecturers.

We thank all the  volunteers from A .R.l. Local Chapters of Mestre and Treviso for their
collaboration and support . Thanks to A.R.l. national and regional managements for their
enthusiastic contribution.

We canét forget to thank all of our dievedimahisproject, s pon
for their technical and financial help.

A very special thank you goes also tothe collateral program staff!

We hope for you all to enjoy your stay here in Venice, and we look forward to the next one!
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IKIUVL & BXT\ Signapolarity in V/UHF bands
Chapter 2

Giorgio Marchi & Flavio Egano (email: ik3xtv@gmail.com ; marchi.uwl@gmail.com )

EME 2014 i Parc du Radome, Pleumeur Bodou France
Chapter | : lonospheric interactions with EME signals

Synopsis:

Cap.| T 2014
l onosphereds meteorology: QSB in 2 m.
Building an Excel sheet for 2 m Faraday calculations.

Panoramic of polarity on moon passes

Cap. Il - 2016

Spat ial offset as function of distance and direction.
Extension of Excel sheet to other V/UHF bands
Analysis of polarity for each band.

Numbers and orders of magnitude of qualitatively known characteristics.

EME 201& Chapter Il Signal Polarity in V/UHF bands

Hello, nice to meet you again. Why Chapter 11?

Background, Chapter |

We both operate on the 2 m band, and had decided to investigate Faraday and QSB effects, so
common on this band.

Inthe 2014 France  meeting, we showed you our studies on what happens in the ionosphere to
a 2 m signal.

Specifically: the type of QSB one can expect, and the polarity of the returning wave over a full
moon pass.
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Pol. trends

+« Spotter IKIUWL, band 144 MHz, on Dec 19, 2012 — Moon 11.00 — 23.00 UTC
« All graphs computed for stations in a rose of directions
O

®=k*(F*cosFM)*(VTEC*corr*Ka)/f2
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All the polarity calculations were made with an Excel sheet we built.
1 Date [ Call Loec. Lat. Long. [Lat. mag.| Corr. Dag | Corr.night F Incl. Decl. loccony. |Conv.lat| Calc F |Dourbes
2 [ en212012[SPAMPE | KOOSHT 5381 2063 5065 033 020] 044358 68.77 454
3
4 [ UTC |cotvimetorone]  A2() | EI(] | hikm) Ka | VIECDibs Corr. ¥TECloc.| STEC | cosFM Fot (] Fotirad) | OffsetP1 | P1(0.80]
5 10.00] 1104 123] 83 187 384 1552, 045 1424 5184 03367 5128] -8.95 616
5 10.30] 1134 135 e 185 327 15,00 045 13.72] 44790471 5487 358 645
7 1100 12.04 142] 14.5] 182 2.9 14,08 0.4 1280 37.78] 04912 5450 -351 62,0
3 1130 12.34 143] 17.0] 182 2.7 1382, 0.4 1251 339005543 5513 363 717]
3 12.00] 13.04 15| 19.0) 182 25 13.68] 0.4 IZ,‘_OI 313606042 | 971 755
10 1230 1334 163 24 13,68 0.4 12,40 29.74] _-06435] -562.1 3381 73.7]
1 13.00 14.04 171 217 187] 2.32] 1410 0.45 12,82 23,73 .u.sﬁé‘j 6864 1023 345
12 13.30) 14.34 17| 22.2 197 2.28] 1211 0.45 10,83 246607083 -512.3) -8.95 888
13 14.00] 15.04 138] 22 201 228 1053 0,45 9.25 2107] 06386 4243 742 864
1 14.30 16.34 193] 215 221 2,31 1055, 045 9.27] 214006751 -424.2 7.40) -82.2]
15 15.00) 16.04 201 203 259 2.36) 10,00 0.45 8.72 2060] 06435 -393.0) -6.36 774
1 15.30) 16.34 208 18.7] 307 245 7.89) 0.45 661 16.17] 06129 2910 5,08 734
17 16.00) 17.04 215 165, 328 259 6.32] 0.3 5.38] 231 403 695
18 1630 17.34 222 140 389 2,75 5.26] 0.20) 459 -191.0) 333 68
13 17.00] 18.04 229 110] 408, 2,35 447 0.20) 330 1453 255 -62.8
20 17.30) 18.34 235 7.7 a1 3.20) 453 0.20) 4,08 0. -1350] <z,§1 -60.2
21 18.00] 19.04 241 42 432, 341 434 0.20) 3.77] -0.2686 1013 477 58,0
22 18.30, 19.34 247] 03] 451 348 395! o.zj 3.38] 177] .u.mi 524 -1,09] 56,1
36 Date Nomin Loec. Lat. Long. |Lat. mag.| Corr. Day | Corr.night F Incl. Decl. Lloccony. |Cony. lat| Calc F
| 37 | t6n212012[ PAIFPQ | JOZ2KE 52,19 5.36] 5051 0,93 0.20] 043880 66,93 023
38
33| UTC [eavimeteor.orel fz() VTEC Dibs Corr. ¥TEC loc.| STEC | cosFM Fot. (] Rot(rad) | OffsetP2 | P2(0.180)
40 10.00] 10.05 18] I ; 14.74) 0.45 13.48 56,76 0,202 3231 5.74] 554 55,4
4 10:30) 10.35 122] ; ; 16,05 0.45 14.73) 5816 02974 4355 865 576 576
2 1100 1105 128] ; ] 15,52, 045 14.26] -0.3869 555, 9.70) 60, 60,1
4 1130 1135 135 ; 7 15,00 0.45] 13,74 42,98 04725 5819 10.16] 634 634
44 12.00 12.05 141 ; ; 14,08 0.45 12:82] 361005427 5613 9.0 66,6 666
45 12.30 12.35 14| : I ls.g[ 0.45] 12.56 3235] 06055 5612 9.79 704 704
46 13.00 13.05 155 X : 13.68] 0.45 1242] 2382 06558 560.2 978 745 745
47 13.30 13.35 163] ; ; 13,68 0.45 1242] 2827] 06956 563.4 983 794 734
4 14.00 14.05 170| Y ; 14.10] 0.45 12,34 zsz_sl -0.7139) 532.6 10.7 83.7) 837
43 1430 14.35 178] X ] 121 0.45 10.85] 2343] 07319 4328 8,60 88.7| 887
50 15.00) 15.05 138] 240 201 2,16] 1053 0.45 927 19.99] -0.7304 4184 7.30 -86.2 9338
51 15.30) 15,ﬁ 193] 233 221 213 1053 045 9.27] 202807151 4155 7.25] 813 98,1
52 16.00] 22, 259 2.25 10,00 045 8.74] 19.68] 0,684 3854 673 763 1031
53 1630 203 30—71 2.33 789 045 663 B44] 05444 2852 4.38] 728 107.2
54 17.00] I 18.0] 328 248 6.32] 0.3 539 13.37]__-05308 2282 335 685 1112
55 1730 2 15.4] 389 254 5.28) 0.20) 4.70) 1240] 05258 1868 3@1 <65 1143
56 18.00) 1 123] 408, 285 447 0.20) 391 1112|0483 u_z,:?i 243 617 1183
57 18.30] 18.35] ﬁi 83 47| 30 463] 0,20 407| 1264] 03655 1324] 231] 53,0 1210

Results were checked by comparison with real decodes of the same stations lasting at least one

hour. For our

Our Excel sheet

research, we built a big library of station pairs.

Building the sheet for each pair of stations is a lot of work, due to the amount of da
These are: Moon position during the pass, ionospheric density and thickness for that date, the
geomagnetic field above that locator.

ta necessary.
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L ™M
Moon Sked l
A B 8] E F
1 | Data Nomin \ Loc. Lat. | Long. [Lat.m 1. Day }/ Corr.night F Incl. Decl.
2 1621202012 | SP4AMPE 3HT 5381 2083 0,65 0.20 044358 88,77 454
3 < -
4 UTC  |oratec(rit.ores] A2() EI() h(km] Ka YTEC Dibs Corr. ¥TEC loc.| STEC cosFL
5 10.00 11.04 123 8.3 187/ 384 15,52 045 14.24 5184 03367
8 10.30 1134 135 1e 185/ 327 15,00 045 1372 4473 -0.4171
7 11.00’ 1204 142 15 182 295 14,08 045 12,80 37,78 -0.43912
8 11.30] 12.34 143 17.0 182 2,70 13,82 045 12,54 3380] -05543
3 12.00 13.04 156 13,0 182 253 13.68 0.45 12,40 3136 -06042
10 12.30 13.34 183 208 185 240 13,68 045 12,40 29.74 -0,6435
1" 13.00 14.04 171 217 187 2,32 14,10 045 12,82 29,73 -06718
12 1330 14.34 178 222 197 228 121 045 10,83 2486| 07083
13 14.00 15.04 186 221 201 228 1053 0,45 325 2107 -0,6868
" 14.30 15.34 193 215 221 231 10,55 045 9,27 2140 -0.6751
15 15.00 18.04 201 203 259 2,38 10,00 0.45 872 2080] -064395
16 15.30 16.34 208 187 307 245 789 045 6.61 18,17 -0.6123
7 16.00 17.04 215 185 326 259 8,32 033 5.38 13.95 -0.5641
18 16.30 17.34 222 1“0 369 2,75 526 020 453 1289 05045
13 17.00 18.04 229 1.0 408 2,95 447 0,20 3,90 151 04317
20 17.30 18.34 235 7 417 3.20 463 020 4,08 1239] -0.3538
21 18.00 19.04 241 42 432 341 4.34 020 377 1284 -0.2686
22 18.30 19.34 247 08 451 348 395 0,20 338 1077 -0,1804
The sheet converts the ionospheric data for the
density due to obliqgque passage (Ka), and finds the
direction (cosFM).
Results for each station
Putting these data in Faradayés rotation for mul
the rotations of the up going an d down going waves.
SP4MPB (ix) PA3FPQ (rx)
Rotaz. ('] Rotaz.(rad) Offset P1 Rotaz. () Rotaz.(rad) Offset P2
-512.6 -8.35 61,6 3290 574 55.4
5487 -9.58 645 4956 2,65 57.6
-545.0 -3.,51 £8.0 5556 9.70 60,1
-551.3 -9.63 77 5819 10,16 63.4
-556.5 -9.71 756 561.3 3.30 86.6
-562.1 -3,81 79.7 561,2 9.79 704
-536.4 -10.23 845 560,2 9,78 745
-512,9 -8.35 88,8 563.4 3.83 794
-424.3 -7.42 -86.4 5826 10,17 837
-424.2 -7.40 -82.2 4328 2,60 88.7
-333.0 -6,86 774 $12.4 7.30 -86.2
-291.0 -5.08 734 4156 7.25 -81.3
-2311 -4.03 69,6 3854 873 -76.3
-131.0 333 -66.1 2852 4398 728
-145.3 -2.55 62,8 2262 3.95 -68.8
-135.0 2,36 -60.2 186.8 3.26 -65.,1
-101.3 177 58,0 142.8 243 -61.7
-62.4 -1.09 -56.1 1324 231 -53.0
Wave going up Wave coming back
Conference Proceedings 9
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Final results in 2m

Notwithstanding the choice of two relatively near stations (1000 km), so that the ionospheric
density is similar, we see that the two factors, Ka and cosFM, have an important influence in
causing different rotation  s.

So, on 2 meters, the rotation varies appreciably, going up and down during the Moon pass.

200,0

Calculated Pol.
150,0 -

100,0 -
50,0

0.0 : /\

-50,0 A

10.00
3
11.00
11.30
12.00
12.30
13.00]

13.30
14.00
14.30
15.00
15.30
16.00
16.30
17.00
17.30
18.00
18.30

1000 SP4MPB rxed by PA3FPQ

-150,0 A

-200,0

Chapter Il

Using this library, we intend to show and expand the polarity issue for the V/UHF bands.
Polarity is the sum of Spatial Offset and Faraday rotation.
Spatial Offsetis dependent only on the relative location of the stations..

Faraday is dependent on frequency, ionosphereds

From our library: Spatial Offsets

With a simple shift of the field chosen for the polarity graph, w e easily obtain from each Excel
sheet in our library the graph of Polar Offset.

* With a simple shift: Spatial Offset between SPAMPB and PA3FPQ
P — 12,0
UTC Somma rot.(' P1-P2 () |Pol. Cale.|Reale :
0 835 52 113 5B Spatial Offset
10.30 53,1 53] -462 v
1100 10,6, 78] 184
1130 300 83| 383 8.0
12.00 438 3 139
12:30 03 33 8.4
5.00 70 0.0 3.0 6.0
3:30 506 34 500
4:00 138,7 53] 1485 40
14:30 55.9 31| 715] y
15.00 754 88| 342
5:30 1246 a] 1330 2,0
16:00 154.3 73] 1616
£:30 341 6.7] _ 100.8|
7.00 803 5.0 863 0.0
17:30 513 48] 567 8838383833888 88838888 88 83
18:00 416 3.7 452 O 0O -~ — & & ® © % F W WO O~ I~ ® ©
B o0 24 E— FrrrFrdeSSIseesfREee ‘

Since it is independent from frequency, our library data are valid for all bands.

10 Conference Proceedings

den



XVII International EME Conference T Venice 2016

Spatial Offset

An easy way to calculate the angle between the planes of two antennas i n different places of
the world is to calculate for each the angle respec
between them.

P=arctg((sin Lat *cos El-cosLat *cos Az *sin El)/cos Lat *sin Az)

Spatial Offset =P1 i P2

These angles depend on the latitude, and on Moondés direction.

Latitudeisa constant; Moonb6és direction varies during the pass.

The differences between polar offsets increase with station distance so spatial offset can
become an important factor of polarity.

For example TI2SW 9000 km west of IKIUW L

0
o ' o (=] (=] [=] o o o o o o o
W & ®© © »®© © ®» ©o ®» © ©« o
~ [ae] [ae] (=2} (=] (o] o - D N ()] «©
-20 A = = -~ ~ = (3] (3] (9] o~ (o] (3] (g}
utc
-40 A
-60 A
5
£
o -80 -
-100 -
-120 A
-140

Offset, change with distance and direction

From our big library, we have extrapolated graphs for many stations placed in different
directions and at different distances.

Conference Proceedings 11
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When the main difference is only in latitude, the graphs have an S shape, and offset tends to
zero with Moon in the middle of the pass.

When the difference is mainly longitude, the offset is maximum with Moon in the middle of the
pass, and does not change sign.

Offsets can reach and pass 90°. If greater, since the phase is not i mportant, the effective offset
is the supplement of the calculated value (but the full value must be used for polarity
calculation).

Conversion to other bands
In our sheets we did put in the coefficient k/f 2 which has a value for 2 m of 1,14.

These ar e the different values for the other VHF and UHF bands:
ém 1 9,46; 70cm 1 0,127; 23cm 1 0,0123

Changing the coefficient in the formula transforms the sheet to what would happen if the two
stations were operating on this different band. Our library can be easily transformed to show
what would happen on different bands for the same pair and in the same conditions.
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