Appendix to part 4/ - 160 meters Path Analysis
from IVBPRK (46.1N 13.1E) to KH6 (20.6N 157.5W)

Four hypothesis:

1. 350° - short path over
the North Pole

300° - skewed path over
southern USA

2
3. 270° - skewed path over
4

northern South America

220° - skewed path
parallel to the Terminator

N All cases for Jan.7,1994
at 05.15Z7

SSN: 30 - AlInd.: 5
Following in Appendix B

n Path analysis for a
IK2DFZ/KH6CC QSO of
Jan.11,2005 at 16.41 Z
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1= frém KH6 to IV3prk — bearing 7° Short Path- 12500 km
sweep 5° (via E: ends at 5700 km) - 15°and 25° (via F: ends at 7200 km)

ERC Lat
ERC Lon
DET Lat
DET Lon
Distance
Az inuth
UTC Time

F requency

CUR Lat
CUR Lon
Air Dist.

CUR Angle:

+20 . 6000
157 . 5000
+46 . 1000
346 . 9000
1=5=29 .60
¥ .05949
o5:15
1.8300
+4=2 .9910
346 . 1863
14540 .00
—=6 . 9408

=7

N

Km .

Mag LAT
Mag LOH
Eol Elw.
Sig Oual
Height
He
Plasma
Eig Elew
Aur LAT
Aur LDOHM
Aur Dist:
ITono Dst:

+43 .20
=269 .67
—-14 .35
BLEOUT
—1.77
0O.00e+0
0O . OO0
=29 .00
+71.1=2
2347 .59
=280 .0
9484 .0

Aurora oval/KL7

Aurora oval/ JX




1 = from KH6 to IV3 — Short Path - pbearing 7> 12500 km
sweep 5-15-25° (best at 25°: 5.500 km via F — skew 50 km south)
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s
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! Ordinary PMLAB Pm Absorption: 22.2273 dBe
Elewv. ANngle: =3 . oo~

FPhase Fath: 6031.5807 km
Sig.Etrenath: ¥ .6703 dB <1puU>

Ground FRange: 95619 .249478 kM
Bearing: 7 ..eg07T> Ray Az imuth: 0O.s263

Azx inuth: +7 . 05494 Fawuy Lat: +70.0=25494°

Fraqguency : 1.8300 HH=x Fay Lon: 139 .917=2%
Local Elew: +135.4053°
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1-= Proplal Plasma frequencies
from KHG bearing 7°to' 24N /18E: 15.000 km. over IV3
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1 = from V3 to KH6 - Short Path - pearng 350° 12500 km
sweep 5°(3E)-15°(3F)-25° (4 F — skew 50 km south)

FRay Tupe: Ordinaryg PMPLA& Pm Absorption: i .0010 dB
Elew. Angle: =25 . 0000 Fhase Fath: 58032 .83568 knm
Az inuth: +350.4569° FRau Lat: +80.3945% Zig.Strenath: —7.7618 dB (1pud

Fraguency - 1.8300 HH= Rawy Lomn: 1124799 Ground Rangs=: 5935596 .03649 km
Local Elew: +20.1590% Bearing: 49 .7919C Rawuy Az imuth: -0 . a630%
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1= fromiva bearing 350° to 1S 159 -15000km over KH6
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1 = from KH6 to IV3 — Short Path - bearing 7> 12500 km
from Prop7 by VE7VV: 48 dB between 05.00 and 05.15 Z

e+ PROPTRI.EXE

GTH N.LAT W.LONG SUNRISE  SUNSET GRAYLINE
FROM: KHe 20.6 157.5 1788 A484 +/— 15 MINS
TO: IU3PRK 46.1 -13.1 A658 1537 +/— 48 MINS

DISTANCE: 12527 KM BEARING <TA-Ra>: 7 ~ 358 AMIR PUR: 1 KU
RANS ANT GAIM: @ DBd  ANT HT: @ MIRS POLARIZATION: UERTICAL
CUR ANT GAIN: B DBd ANT HT: @ MIRS POLARIZATION: UERTICAL

PREDICTING BY THE ZOME METHOD,. SKEWED BEARING PREDICTION

TC Ra SKEY TA SKEUW MODE DEG # DAYS DB>A.5 ol gl

23,2323
19/ B-19
19/ 8-19
23,2323
23,2323
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2 = from KH6 beaming 64° to/ 1IN 15W 15000 km
cressing the 300° ray from IV3 at 7000 km over W4 (AL)

ERC Lat
ERC Lon
DET Lat
DET Lon
Distance
Az imuth
UTC T ime

Freqguency :

CUR Lat
CUR Lon

Air Dist . :
CUR Aangle:

+20 . 6000
157 . 25000
+=2 . 0000
14 . 0000
15302 .07
&= .. 05967
0315
1.8300
+34 . 14945=
o9& .. 8885
&g8=8 .00
—=26 .0831

=5

T

Km .

Ray yellow: 57 - green: 15° to /500 km - blue: 25°

HMaga LaAT
Mag LOH
Eol Elw. :
Eig OJual:
Height

g [=]
Plasma :
Eia Elew:
Aur LAT
Aur LOH @
Aur Dist:

ITono Dst:

IV3PRK




2 = from KHG beaming 64° te 1N 15W 15000 km

cressing the 300° ray from IV3 at 7000 km over WA4(AL) 15°: 3F to 4000 km
shown here 257 to 5700 km with 60 kmi skew to south (froam 1000 to 3000 km)

Fauy Tups: Ordinaryg PMLM PM Aabsorption: 20 .81=27 dB
Elewv. Anale: =23 . 0000« Phase Fath: 595976 .1839 kn
Az imuth: +54. 1095 Ray Lat: +32.0320° Tig.Etrength: —B8.3947 dBE (1pUX

Freqgusencyy @ 1.8300 HMH=x Fay Lomn: 100.7F71zZC Ground Range: S9730.1669 ki
Local Elew: +18.7=281° Bearing: a4 . 837a> Ray A= irmuth: o.7v=283>




2 = from KH6 peaming 64° to 1N 1SW 15000 km
cressing the 300° ray from V3 at 7000 km over W4 (AL)
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2 = from V3 beaming 300° to14S - 126W.- 15000 km

target on W4 (AL) 33N -86\W: 8000 km — sweep 5°-15°-25°
Best at'25° - 6500 km with 150 km skew to north
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Rauy Tuype:
Elewv. ANngle:
Az inmuth:
Freqguency :
Local Elew:

Ordinary

=0 . 0000«

+=Z99 7450
1.8300 HMH=

+=23 .007=2>

PROPLAB PRO :zoriin

FPhase FPath: &7F87.2327 knm
Eig.EStrength:
Ground Range :

Ray Az imuth:

Ray Lat:
HRay Lon:
Bearing:

e

| ——

+43 .3351°
T3 .2796T
301 .3810%

"

18 .9205 dB

—=5.95090 dB (1pU)
6475 .177V2 kn
1.e350°




2 = from IV3 beaming 300° to 14S — 126W 15000 km
cressing at 8000 km the 64° ray frem KH6 ever W4 (AL)
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2 - hypothesis of path over Southern US
left: from KH6 on 64° ray with skew to south and short ducting




3 = from KH6' beaming 88° to 14S 21W' — 15000 km

crossing the 270° ray from V3 over HK at 9000 km
Sweep angle 5° (yellow) — 15° (green) — 25° (blue)

ERC Lat
ERC Lon
DET Lat
DET Lon
Distance
Az irnmuth
Ut Time
F reqguency
CUR Lat
CUR Lon
Aaivr Dist.
CUR fAangle

+20 . 6000
157 .5000
—14 . 0000
=1 . 0000
1534=2 .16
88 .1835
oS : 15
1 .8300
—2. 1786
52 .887V7
12980 .00
+28 .5150

=9

—
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3 — KHB6 beaming 88° to cress 270° ray from I\V3
sweep 5°(3E),15°(3F) and 257 (9000 km with ducting and skew. to north)
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HARHMIHNMG: DOMAINM HMath Error Detected! Trace may be in error!
FRauy Tup=: Ordinary PMLAE Pm Absorption: 12 .91=27 dB
Elewv. Angle: =25 . 00O0oo< Phase FPath: 8929 . 1802 km
Az inuth: +88.7a73C Ray Lat: +5 . 1293° Tig.Strenath: —=2.638494 dB {1U0U)

Frequency : 1.8300 HH= Ray Lon: T4 . .e97O> Grournd RHang=: 9019 .9082 kn
Local Elew: +#40.2027 Bearing: 86 . 7443 Rauy Aarxirmuth: —= O30




3 = from' KH6 beaming 88° to 14S 21W - 15000 km
crossing the 270° ray from V3 over HK at 9000 km
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3 = from IV3 beaming 270° to 29S — 112 W. 15000 km
sweep 5°%,15°(over 3000km) and 25° (5800 km with 300 km Skewing to north)
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HARMIHMG: DOMAIMNM Math Error Detected! Trace mauy be in error!
FRau Tupe: Ordinaruy PMLAB Pm Absorption: 14 .5950 dB
Elew. Angle: =259 .000o0= Fhas= Fath: 6058 .4686 kM
Azinmnuth: +272.1072C Rauy Lat: +29.787T2° Eig.E2trenath: —0.42944 dBEB (1puU)

Freqguency : 1.8300 HMH=x= Rawu Lon: 51 ..5653 Grournd Range: 3782 .8303F km
Local Elew: +#27 ..7VO1L5% Bearing: 7o .39767 Rawy Az irmnuth: =2 . 4903~
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3 = from V3 beaming 270° to 29S — 112 W. 15000 km
crossing the 88° ray from KH6 over HK at 9500 km
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S - hypothesis of path skewing (red line) and ducting
left: from KH6 on 88° ray with duct— right: from V3 on, 270° ray
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A = from KHG neaming 138° to VP8- 51S 58W

crossing the 220° ray from V3 at 12400 km —Parallel to Terminator
Sweep angle 5° (yellow) — 15° (green = best) — 25° (blue)

ERC Lat
ERC Lon
DET Lat
DET Lon
Distance
Az inuth
UTC T ime

Freqguarncyy

CUR Lat
CUR Lon
Air Dist.

CUR angls

+=20 . 6000
15Y . 3000
—S1 . 0000
=8 . OoD0
12418 .35
13238 .06
05 : 15
1 .8300
—3¥ . 1483
102 .5519
9635 .00
+27 . 3512

—=27 .35
=9 .05
—=25 .93
BLEKOUT
S0O1 .00
¥ .43e+8
0O.=2495
=25 .00
Holone
HoZlone
o.0
6176 .0

IV3PRK




A = from KH6 beaming 138° to VP8: 515 58W - 12400 km
Sweep 5°-15°-25°(skew north + duct) — Parallel to the terminator

Rauy Tupe:
Elew. ANngle:
Az imuth:
Freqguency :
Local Elew:

Absorption:
Phase FPath:
sSig.Strenath:
Ground Range:
Ravy Az imuth:

Ordinaryg

=25 0000

+138 . 0696
1.8300 HH=z

+24 . 9511

PROPLAB PRO

—26 .32941>
11=2.9473=2"
1353 .17V7=2"

Rau Lat:
Ragy Lormn:
Bear ing:

16 .36492 dB
TO9TY .TF3IEB3 knm
—1.6107V dB <1pU3»
T125 .25926 kM
—= . 88vya4™




4 = from KH6 beaming 138° to VP8 51S 58W - 12400 km
sweep 21°:less skew — 23°:largest skew and duct — 25°: middle trace

-4

FRauy Tupe: Ordinary PMLAB Pm Absorption: 16 .3642 dB
Elew. ANngle: =3 . 0o0O= Fhase Path: TO97.7383 km
Az imuth: +138.0645° Fauy Lat: —26.3241° ZTig.Strength: —1.6107 dB Ci1pU)

Freqguency : 1.8300 HMH=x Fay Lon: 112 .47Voz2™ Ground RHange: 12593 .25926 kM
Local Elew: +Z24 _ 9gl11™ Bearing: 135.1¥VvVZ2™ Ravy Az imuth: —= . Bgvya—




4 — KH6 beaming 138° to 47S 19W 15000 km

going te cross 220° ray from V3 over VP8 at 12.400 km
Parallel to the terminator
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4 = trom V3 peaming 220° to VP8 - 51S 58W — 12800 km
sweep 5°(3E)-15°(4F)-25°(5F with 200 km skew: to north)
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FRauy Tup=: Ordinary PMLAB Pm Absorption: 16 .56413 dB
Elew. Angle: =25 . 00o0oo0= Fhase Fath: 5951432 .4199 knm
Arimuth: +220.9653° Fay Lat: +10.4318c Eig.Strength: —7.8062 dB (10U)>

Fraguancy : 1.83000 HMH=x Rauy Lon: 15 . 4398> Ground Range: 4797 .5330=2 km
Local Elew: +26 . .599Z2° Bearing: 223 .3940° Ray Az inuth: = . 4=286T




4 - 13 beaming 220° to 615 89W! 15000 km

going toe cross 138° ray from KH6 over VP8 at 12800 km
Parallel to' the terminator
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4 _hypothesis with path  skewing (red line) and ducting
left: from KH6 on 138° ray with duct=: right: fromi V3 on 220° ray




Thus, In .conclusion, and according to Proplab:
could this be the most probable path as from
Nypothes|s Nr. 2 ? (from DXAtlas: shadows are FoF2 contours)

IS
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SUumMmary fomivaPRK (46.1N 13.1E) to KH6 (20.6N 157.5W

1) © 350° - short path through the polar cap is possible, as expected,
only with low numbers during the low solar cycle

N But the signal apparently does not come from that direction: some
scatter mechanism?

2) 300° - supposed path over W4, seems not to work as the rays
are skewed on opposite directions

N More feasible a path going up, around the aurora belt to meet the
typical short-path ray from KH6.

270° - over northern S.A., appears to be the best one, along the
same gradients of low |on|zat|on with the right skewmg on both
sides and a good ducting on the Pacific side which reduces some
of the absorptions on a 18.000 km path

N Does trigonometry match the two rays over the Caribbean?

4) 220° - parallel to terminator (but 1600 km or 1.30 hour distant),
IS an impossible 25000 km path across many steep gradients in
the highly ionized areas of the southern hemisphere.

June 2005, Pierluigi “Luis” Mansutti, 1V3PRK




Appendix B to part 4b — 160 m. evening path analysis
from_IK2DEZ (45.3N 9/1E) to KH6 (20.6N. 157.5W)

QSO with KH6CC on
January 11, 2005
at 16.41 Z

43 minutes after sunset
iIn Milan and 27 minutes
before sunrise on Hawaili

SSN: 31 - AlInd.: 13
Solar Flux: 94

The most reliable path
results to be the
typical Short-Path with
eastward skewing

IV3PRK




Prop7R : from IK2ZDFZ a KH6 Short Path - 11/01/2005 — SSN: 31
Path possihility is given via ducting and 25°/30° skewing, with a 29°
radiation angle. Probability is only of one day per month with very weak

signals rising from 16.30 to 16.45 Z

PREDICTING SHORT PATH FOR: 11 JAN 2885  FREQ: 1.83 MHz SOLAR FLUA: 87

4TH N.LAT W.LONG SUNRISE  SUNSET GRAYLINME
FROM: IK2DFZ 45.3 -2.1 a7a2 1558 +/— 38 MINS
TO: KH6CC 28.6 157.5 1788 #4805 +/— 15 MINS

DISTANCE: 12552 KM BEARING (TX-Ri>: 346 ~ 18 ZMIR PUR: 1 KU
TRANS ANT GAIN: @ DBd ANT HT: B MIRS POLARIZATION: UVERTICAL
RCUR ANT GAIN: @ DBd ANT HT: B MIRS POLARIZATION: VERTICAL
PREDICTING BY THE ZONE METHOD, SKEWED BEARING PREDICTION

UTC R{ SKEW T SKEW MODE DEG + DAYS DB>A.5 ol QI

20 35 SR 377 B8/19 2
25 38 aR 37/ Br23 =1
25 38 oR 29/ B-29 b
38 25 oR 29/ B-29 b
35 25 oR 237 B/37 H
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Proplab: from IK2DFZ (45.3N 9.1E to KH6 (20.6N 157.5W) 11/01 - 16.40z
Sweeping angles: 5° (signal lest after 4 E layer refl.) — 15° (gets into ducting withi too
much skew and dees not find the way to get out on KH6) — 25¢ (lost after 1500 km.)

Fauy Tupe: Ordinary PNPLAB Pm Absorption: 20.1121 dB
Elew. ANngle: =3 . 0o = Fhase FPath: 1411 .2894 km
Az inuth: +346 . .3713° Aawy Lat: +56.8187c Tig.Strenath: S5.4055 dB C1puUd

Freqguency : 1.8300 HMH= Hay Lonn: 354 .8491° Ground Range: 1309 .44600 km
Local Elew: +=2 .. 2201 Bearing: 3I49 . 3591 Ray Az imuth: = .9877>

IV3PRK




Proplab: from IK2DFZ (45.3N 9.1E to KH6 (20.6N 157.5W) 11/01 - 16.40z
Sweeping angles: 10° (low altitude ducting but perforates at 10.000km) — 15° (gets into
ducting over 200 km. with toe much eastward skewing) — 20° (lost aftero 1500 km.)

T

Fau Tupe: Ordinary PNPLM Pm Absorption: 27 .9768 dB
Elewv. ANnGle: =0 . oOoo= Fhase FPath: 1396 .36l kn

Az imuth: +34946.3713° FRay Lat: +5&6.T7666" Fig.5trenagth: —=.3378 dB <(1pud

Freqguency : 1.8300 HMH=z Fawy Lon: IS5 .21z20C° Ground Range: 13209 .3282 kn
Local Elew: +1 . 394952 Bearing: 348 .35=22° Raw Az imuth: i1.9810°

IV3PRK




ProplLab: plasma frequencies looking
from IK2DFZ towards KH6 via North Pole
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PropLab: reversed from KH6 (20.6NI 157.5W) to IK2DEFZ (45.3N 9.1E
Sweep angles: 5° (possible with 9 E reflections!) — 15° (ducting with too
much skewing) — 25° (gets out of the screen)

- almost the same results as seen from K2 side.

Fau Tupes: Ordinaru PMLAB PM Aabsorption: 29 .1947 dB
Elewv. ANngle: =22 . 0000= Fhase Fath: 9952 .4594941 kn
Ar imuth: +10. 1986 Ray Lat: +79.1263° Zig.Ttrenoth: —-15.5468 dB C(10U>

Freqguency : 1.8300 HMH=x FHay Lon: 248 .099a% Grournd Hange: ¥y 7yli.2153 km
Local Elew: +0 . 1088“ Bearing: 34948 .4122° Fay Az imuth: —21.78649%

IV3PRK




PropLab: map of the critical frequencies (FoF2) with superimposed

the path from IK2 te KH6 —short path- which matches the sunset Gray-line of
January, 171 (butwe see too muchiionization around! it at that time ....)

1640 UTC 11 Jan 200 =EHM

oo | 180 | 16 140 | 120 | 100 | 080 | OO0 | 090 | O=Z0
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PropLab: polar map of FoF2 (yet another vision)
White line: short-path/ IK2-KH6 — Red line: short-path with eastward skewing,
keeping out of the aurera oval and going through a lewer ionized region.

MAF OF FOFz2

Eunspot Hunber
A-Index

16:40 UTC 11 Jan 1035




DX Atlas : January, 11 — at 16.41 Z
IK2 — KIH6 path exactly aleng the gray-line: beaming 346°

0 It looks like
T an ideallone,
S but that’s only true
on 40 or 80'meters

It does NOT WORK
on 160 !

IV3PRK




DX Atlas : Januany, 11 — at 16.41 Z
The most reliable IK2 — KIH6 short-path with eastward skewing

o

i JOI[M] o]

The signal turns
around the
aurora oval

and crosses a
region well in the
deep dark with
lower 1onization

but higher losses
with more noise

and disturbs
originated in
North-Eastern
Europe
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