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Agenda i dag
EME idag pa 2m, 70cm och 23 cm
Meteroitscatter
Aurora

Optimering vid montering av yagiantenner for
olika band i samma mast



Originalritning fran 1967. 16 st 10 element Yagi
antenner tillverkades av Yngve SM7BCX och
monterades upp hos SM7BAE i Djurslév.

EME historia

1946 gjordes de forsta EME experimenten av US
Mil. Med 3 KW pa 111,5 MHz till en dipolmatta
med 24 dBd lyckades man hora sina eko.
Experimenten utférdes av W3IYF och W20QU

1953 kom forsta EME QSO av radioamatorer som
utfordes pa 144 MHz mellan W4AO och W3GKP

1964 foérsta EME QSO EU-US OH1NL och W6DNG

1965 SM6CSO 8x13 el har QSO med KP4BPZ
(Arecibo dish 300 m) pa 70 cm

1968 SM7BAE 160 el och 1300W har QSO med
K6MYC och ZL1AZR pa 144 MHz.



Avstand till manen

- Pergiee 356.400 Km
- Apogiee 406.700 Km

Eko delay ca: 2,4 sec
93% av signalen absorberas av Mdanen

Manen dir 1 grad sedd fran jorden
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Background information:

Moon distance [km]: Earth-Moon distance. Mean distance is 384400 km. Minimim during perigee 358400 km. Maximum during apogee 406700 km. This translates to
as much as 2.25dB difference in pathloss from apogee to perigee.

Moon declination [degl: Moon declination in degrees north (+] and south (-] of the equator. Max declination up to 287 degrees.

Degradation [dB]: Degradation in EME signal-to-noise, calculated as: Tsky [K1 / (TskyMin [K] + Tsys [K1) + Rangefactor [dB]

Calculation assumptions for 144MHz: TskyMin = 200 K, Tsys = 80 K. Observer Position = Central Europe, Time = 12:00 UTC. Tsky data interpolated from EME Handbook
2010 / WSJT 7.03 source data by KIJT.

Conditions summary: Conditions are summarized on basis of the degradation. Be aware that this is only a theoretical approach and the real conditions may vary due to
local or ionospheric changes. In general this info is only meant to show the current astronomical situation and to indicate a global trend. Within a day of New Moon (NM],
high sun noise can make conditions Very Poor’ regardless of the DEG. The conditions are classified i.aw. following DEG [dBI:

<15 => Excellent

>15and <= 25 => Good

>25and <= 40 = Fair

>40and <= 55 => Poor

>5.5 => Very Poor



https://www.mmmonvhf.de/eme.php

VK3UM Background Sky Temperature

https://www.vk5dj.com/doug.html
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https://www.vk5dj.com/doug.html

Oversikt av frekvensband till EME

50MHz: Inte sa vanligt: Kraver oftast stora antenner, massor av QRN
Efektbegransning i SM till 200W
Digital mode: 100% Q65A

144MHz: Mest populara bandet, massor av stationer

Ett par 10-16 el yagi och 500-1000W racker langt. Lokal storniva kan vara
ett problem. Lag eller obefintlig aktivitet pa CW.

Digital mode: mestadels JT65B och en och annan Q65A

432MHz: Farre stationer. 4 yagis ar bra. 400W+ en tillgang
Digital mode: 100% Q65B

1296MHz: Manga stationer QRV. En 3 m parabol och 200W+ en bra start
God aktivitet pa CW. Osakerhet om bandets framtid efter WRC23
Digital mode: 100% Q65C



Osakerhet om 23 cm bandets framtid efter WRC23

For Broadband:
1255.76-1 256.52 MHz: e.i.r.p. = 24 dBW/150kHz*
1256.52-1 258 MHz: e.i.r.p. = 21 dBW/150 kHz*

/

Maximum e.i.r.p = 17 dBW

V4

50W Tx power agreed.
/ Narrow band.
150W Tx power agreed.
Plus 500W for EME above 15

deg elevation and >30dBi
antenna. Narrow band.

Low mW level power only. / at 15 deg elevation up to
In effect Amateur operation 26.8 dBW at 55 deg and
suppressed - above for Amateur Satellite.
—_— . 1260-1262 MHz e
\ -""""--________-
—
1255.7
T 55.76 1 25§ - 129?....129.8 1300
125¢ \LILEO 299.21
GLONASS 1256.52  COMPAS: 1280.52

*24 dBW/150 kHz = 50W/2MHz
*21 dBW/150 kHz = 25W/2MHz




JT65 VS Q65

JT65

® Avkodar signaler typiskt -25 till -30 dB under brusnivan med felrattningstabell for
mode (JT65)
Utan felrattningstabell paslagen ca -22 till -24 dB (JT65)

® Deep Search tabell, felrattning mot lista pa kanda EME stationer (Call3 list endast
JT65)

Q65 60 sec

Avkodar signaler -27.6 dB under brusnivan. Med AP
decoding -30.2 dB

”Q65-avkodaren utnyttjar a priori-information (AP), till exempel kodade former av ens
egen anropssignal och meddelandeordet CQ”
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(144MHz) MAP65 upp till 90 KHz bandbred

Eﬂ MAPE5 w241, r2587 by KUT '
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rovmontering och matning av solbrus




Utdkning av storlek 3 m—-3.8 m
Se har for mer info: https://www.sm4ggc.se/onewebmedia/QTC 23cm.pdf



https://www.sm4ggc.se/onewebmedia/QTC_23cm.pdf

SMA4GGC echo 600 W 3.8 m dish
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QSO IK1FJI SSB 1 KW 3.2 m dish
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Demonstration av Manstuds av PI9CAM vid EME-conference 2018

21 EME 2018 Dwingeloo Radio Telescope
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Resultat pa EME

EME Initials

2 m: 921 st
70cm: 111 st
23 cm: 263 st

Pa 23 cm
101 CW Initials totalt 368 CW QSO och 23 SSB QSO



Meteoritscatter

* Reflektion mot joniserade spar fran stenar och grus som faller
ned fran rymden

* Frekvenser 50 MHz, 144 MHz och (432 MHz)
* Sporadiska meteoriter aret om

e Storre Meteoritskurar

Perseiderna 10-14 Aug, Geminiderna 12-14 Dec,
Kvadrantiderna 3 Jan, Lyriderna 20-23 April
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%) Virgo version 2.21 2014-02-15
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Meteor Sky View

2024-04-23
06:33:00 UTC

Data for location:
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Enter your locator:
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Sky display
IF w-E
[F Ticks
F Labels

Azimuth indicator
. Antenna
E Meteor trails

- Only major
showers

(Meteor Shower | Ref. [ Rise | Set || RA |Decl.|(ZHR] Class] Visual Activity Peak )
Lyrids LYR circumpdiarRo 272 34 18 1® | 2024-04-22 07:17 .uillis.
Eta-Aquarids ETA 01:20) 12:05 326 -6 50 1 ® | 2024-05-05 20:48 .slliss.
Antihelion Source ANT 19:56| 04:00)| 225 | -17 4] 2@

Pi-Puppids PPU || not visible 110 | -45 var| 3 @ | 2024-04-23 12:20 ..M.
April Piscids Daytime | APS || 02:13] 16:54 9 11 --1 4 @] 2024-04-22 11:43 .allln.
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Moder for meteoritscatter

Hi speed CW 500- 1000 Ipm (anvands knappast langre)
SSB Jobbigt att genomféra QSO (jag har gjort det)

Nyare digitala moder
FSK441, JTMS, JT6M, MSK144

Vad ska jag da anvanda?

Min rekommendation i ordning av mest anvanda
50 MHz: MSK144, (JT6M NAC tester)

144 MHz: MSK144, FSK441

432 MHz: FSK441, MSK144



ar storsta skillnaden mellan de o
“moderna

441, JTMS och JT6M: Avkodar tecken for tecken och ingen felratt
gramvara for dessa moder

144 Avkodar hela meddelanden med inbyggd felrattning




a rapportsystem i mode

JTMS, JT6M och anvander IRAU rapportsystem for ett

b. Reporting system
The report consists of two numbers:

First number Second number (signal strength)

(burst duration) S-units S/N

2:upto05s 6 : below S2 or below 5 dB

3:05-1s 7 : from S2 to S3 or from 5 dB to 10 dB
4:1-5s 8 : from S4 to S5 or from 10 dB to 15 dB
5:longerthan5s 9 : above S5 or above 15 dB

Note that the number "1" is not used as the first number/burst duration.

Rapport har ar signalstyrka i dB ex: +08 dB Ing
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QSO pa Aurora ”"Norrsken”




Vad orsakar Aurora

Magnetisk laddad solvind som stor
jordens magnetfalt vi polerna t.ex
fran solar flares, corona hal pa solen

Auirora Eorecast ‘ orecas T SAM Sundsvall {17.38E, 62.29N} - 17.03.2013 / 23:59 UTC
OVATION-Prime Maodet K2 K5 K4

R

-S00 1By - JPEZgh

JBT - SW3ESK
1000 —— —t —
UTC 0300 0600 0%:00 1200 : 00:00




Aurora QSO 50-432 MHz

Aurora Fronten flyttar sig standigt

Aurora Front Antennen far flyttas for max signal Vst
Hojd 100-300 km till Ost

Aurora fronten ar inte homogen som t.
ex ett E eller F-skikt.

500- En liknelse ar att tanka sig ett oandligt

, 1000km — 3nhtal sma speglar som signalen

Station A Avstand : :
reflekteras mot dar var och en har sin

\ / egen fas

O Station B

Resultatet blir en icke homogen signal
som later som ett vasande

Dopplerskift pa upp till 1 KHz pa 144

Signal en kan andra polarisation
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eller PMSE? "Polar Mesosp
Summer Echos” pa 144 MHz




a mast med hjalp av

averkan vid vertikal montering av 2 och 70 antenn

=10 _ \
// T \ & \ 3\ \ \\\
N \ . .
p L Y \Dlagram\for 70 cm \

2m 13 el och 70cm 27 el Yagi

Distance between antennas | Gain 432 Gain 144

vertically dBi dBi
17,5 ¢m Blue 17 16,1
35 ¢m Green 18,1 16,1
70 cm Purple 19
140 cm Black 19,5




Distance between antenna
booms horizontally

Gain 432
dBi

80 cm Blue

19

120 cm Green

19,4

150 em Black

19,5




of 2m at distance
6m and 2m Yagi
1.5m=0.31dB

2.5m=0.02dB.




SMAGGC setup 2x5el 6m

ion of gain:

SMA4GGC setup 4x12el 2m

Max Gain 13,06 dBi Beamwidth 46 deg.

Max Gain 21,14 dBi Beamwidth 13,8 deg




ntennhojd fér 6 m vid

B3 2D Plot: 6m 6el and 2m 13el = (m] X
File Edit View Options Reset
Total Field EZNEC Pro/2+

3 2D Plot: 6m 6el and 2m 13el = a X
File Edit View Options Reset

3. 2D Plot: 6m 6el and 2m 13el = a X
File Edit View Options Reset

Total Field EZNEC Pro/2+

EZNEC Pro/2+

Total Field

50,2 MHz 50,2 MHz 50,2 MHz
Elevation Plot Cursor Elev 8,0 deg. Elevation Plot Cursor Elev 6,0 deg. Elevation Plot Cursor Elev 4,0 deg.
Azimuth Angle 0,0 deg. Gain 17,01 dBi Azimuth Angle 0,0 deg. Gain 17,22 dBi Azimuth Angle 0,0 deg. Gain 17,33 dBi
Outer Ring 17,01 dBi 0,0 dBmax Outer Ring 17,22 dBi 0,0 dBmax Outer Ring 17,33 dBi 0,0 dBmax
9,88 dBPITrC
Slice Max Gain 17,01 dBi @ Elev Angle = 8,0 deg. Slice Max Gain 17,22 dBi @ Elev Angle = 6,0 deg. Slice Max Gain 17,33 dBi @ Elev Angle = 4,0 deg.
B;nrnwndth : 85 4994[-3"3 @4,1,12,6 deg. Beamwidth 5,6 deg.; -3dB @ 2,8, 8,4 deg. Beamwidth 42 deg.;-3dB @ 2,1, 6,3 deg.
Sidelobe Gain 13,94 dBi @ Elev Angle = 25,0 deg. Sidelobe Gain 15,86 dBi @ Elev Angle = 17,0 deg. Sidelobe Gain 16,46 dBi @ Elev Angle = 13,0 deg.
Front/Sidelobe 3,07 dB Front/Sidelobe 1,36 dB Front/Sidelobe 0,87 dB
nd, angle 25 degrees 15 m above ground, angle 6 degrees 20 m above ground, angle
d angle 15 degrees At higher altitudes, the number of flaps

und, angle 8 degrees

increases and the elevation appears to level
off at 2 degrees



Tack for intresset!
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