EME op 10 GHz voor iedereen?!

Moonbouncing met een 1,2 m schotel antenne



Indeling van de presentatie®

A Inleiding

A Deel 1: algemene beschrijving
I EME gegevens
I Systeem overzicht
I Operating

A Deel 2: Enkele details

I Radar formule toepassen

I Detalils van het Q65 communicatie protocol
I Dishmet straler nader bekijken

I Antennetrackerunit details







Enkele EME gegevens (1)@

Afstand Aarde - Maan: 360.000 7T 405.000 km

De maanreflectiefactor: ~ 7%

Trajectdempingop 10 GHz: ~ 288 ¢€.

Moonbounce Echo Delay: ~ 2,5 seconde



Enkele EME gegevens (1)@

Afstand Aarde - Maan: 360.000 7T 405.000 km

De maanreflectiefactor: ~ 7%

Trajectdempingop 10 GHz: ~ 288 ¢€.

Moonbounce Echo Delay: ~ 2,5 seconde

288 dBbetekentdat van hetuitgzondensignaaklechts

0,00000000000000000000000000156 % de ontvanger
bereikt.



Enkele EME gegevens (2)@

Openingshoek van de
maangezienvanafde

/ aardeis ca. 0,5graden

s
Wie Zend

Ontvangen L signaal

EME propagatie



Enkele EME gegevens (3)@

Receiver B
45°

Receiver C
vertical

Polarisatie .~

QS1704-MWO1 QLY



Enkele EME gegevens (‘D@

inkomend golffront
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Enkele EME gegevens (5)@

A frx :ftx C / (C + V) 1:rx :ftx[C / (C -p‘/tx)] [C / (C -lvrx)]

A Ertreedt een Dopplerverschuivingop en dezekanworden
berekend

A De Doppleverschuivings opelke plaatsop aarde
verschillend

A5S Wol aAiverSchlividoil D GHdan meerdan+ 20
kHzbedragen

A Demaanroteert, maaktkleine bewegingenen de
oppervlaktevan demaanis niet egaalhierdoor ontstaat een
W3 Y S| NI veschuwivindystymhNbloverbreeding) tot
maximaahn nn | 1Y RS WibrAtiodldpr&atidghisy ¢
specifiekvoor SHF/EHerbindingen
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Antenne
I controller
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Parabolic

— reflector
Axial or gr?teednna
Front feed

\Supports

Off-axis or
Offset feed [




A— ]

Offset schotel
.=

LaminaOFC 1200@fmetingen: 1190 x 1298
Gain 40dBi, Gewicht: ca 7 kg

g/ Wifi Calculations for Parabolic Dish with Offset Feedhorn X

Inpuits

Enter Frequency W MHz
Diameter of large axis of dish W mm
Diameter of small axis of dish W mm
Depth of dish at deepest pt ’1207 mm
Distance of deepest pt from ’5507 o

bottom edge along laige axis

Units [all entries) " inches (* mm [

Calculate

Save to File

Exit 24,0 degrees

The Focal Length is 662,13 mm.

This offset reflector is a section of a full parabola with a diameter of 2375,89 mm whose vertex is at the bottom
edge of the offset reflector. The full parsbaola has an (/D = 0,28, which determines criticality of focal length

The focal point of the dish is 668,19 mm from the bottom edge of the reflector and 1136,19 mm from the top
edge of the reflectar.

For operation with the main beam on the horizon with the feed at the bottom, the dish must be tilted forward so
that the large axis is 66,04 degrees above horizontal

lllurnination angle for feed = 83,27 degrees on the large axis and 85,88 degrees on the small axis. 4 feedhom
with a 3 dB beamwidth of 50,28 degrees is needed, equivalent to the feed for a conventional dish with /D =
0.64.

Gain at 50% efficiency = 39,29 dBilf you do really well, you might get 60% efficiency for a gain = 40,09 dBi

A ORS 0o R. 2LISyAy3aK2S|{ OFry RS IyiSyy
+22NJ RS o OY FYFGSdz2NDBFYR mnocydshl I Aa
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TB3= Golfpijp en omschakel rel@
[ 1o

Het verlies in een standaard golfpijp
(type WR-90, vaak gebruikt voor-Kand)
op 10 GHa1s zeer laag in vergelijking me
coaxkabels. Het typische dempingsveril
ligt rond de0,10 tot 0,13 dB per mete

— (4) 8-32 x .25 OP, MIN.
.13 MAX 5.06 MAX # 1.050 FOR CPR \ OR M4 x 0,7 FOR METRIC SW.
. COVER CAN FOR [=-1.000 #-=1 FLANGES \ 1.750 TYP
| FAILSAFE OPTION \ |
Y S—- g; | J
i k GiL ®
! ] < |

\ P T
N A N7
.“,F’ “
1% 1_\) poAr
'L-&._'- A il »“['Q;a ; 2.250 SQ (it + -
: RN % i 1 =
N . (1 A L
i (e [ e e | 1.125
.. 9? & i e
. ” ~
N @ “— MANUAL OVERRIDE & ( & ®
N N7, o \ I

A £ RF PATH INDICATOR T r
T=——— CONNECTOR (STD CXT) L WR9O PLAIN FLANGE (SHOMWN)
port  MSI1I2E10-6P PORT MARKING —~ L’ 4x 8-32 x .25 DP NIN, TYP
2 4P (M4 x 0,7 FOR METRIC OPTION

WR90 golfpijp schakelaar
Verlies kleiner dan 0,05 dB
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10 GH4ransverter

DB6NT 10 GHz
transverterMK?2

2 meter

X-tal
10224 106,5
MHz MHz

transceiver

144 MHz

Transverter

DU3TFXLNA,;

Noisefigure: 0.6 dB
Gain 29 dB

&

8 MH:
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Tga De Eindtrap
1 o

GaN

Specs
FrequencyRange: 1@ 11 GHz
PSAT: 48Bm@ PIN = 18Bm
PAE: > 41 % @ PIN =dB3n

Dank aan

Harke,

AU 32 Watt out met 8mW

in en 30 volt voeding
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Egca EME tracking systeem@
1o

% Antenna tracking unit
-
|

|
1

IOptocoupIersI — I RaspberryDiI

|

|

Motor '

AZ motor / / .

control | ﬁ :

EL motor / unit :N |

— " |Rs485interfade | Touchscreen| |
osituon

sensors U :_ :

15 vt H U

WIFI 12 volt



Hardware onderdelen

Hall positie opnemer

Azimut rotor

RaspberryPi 3B
met aanraak
scherm

actuator

Elevatie opnemer



RF

~Seminar

DATE: Sat, 07 Feb 2026 UTC: 15:47:28 LT: 16:47:28

. 350.9

235.4

calibrate Manual state

antenna . ' tracking is off |

UART: no incoming data reonaived
UART: no incoming data receéived
UART no incoming data received




Tcom

(WNE

LSB

POWER

UGV DF

All-Mode SDR QRPansceiveHF/50

 [FIE2T P-A

7 0“7:?'0 50

De Radio IC705

w1305m

1 N AGC-M  RIT

PRIO

SPECI'RUMSCOPE FIX' 0 Grid 10x/1048

DR kBT

7.10 7.12 7.14 7.16

HOLD CENT/FIX EXPD/SET

7.08

EDGE

D-STAR

M SCOPE

MHz/144 MHz/430 MHz



Keuze overwedging @

A Geschikt alsichterzetvoor microgolf
transvertersvanwege 2 men 70 cm en
regelbaaruitgangsvermogen

A Volledige control over USB
A Audio over USB

A Frequentie stabiliteit is prima (echter geen 10
MHz ingang vooliocking

A Prijs
A Geschikt voor portabel gebruik (accu)
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Ei'l:__:'l'; Zorn en maanruismeter @

H >

RFamp Band LOGamp LFamp
fiter  AD8307

&

Note: Ookeen SDRjijvoorbeeldeenRTL dongle) met hgirogramma
spectravueis zeergoedbruikbaarvoor dit type ruismetingen



In bedrijfstelling

A Systeemtest

I Alle belangrijkefunctiestesten vooral besturingen
calibratievan AZ en EL

A Optimaliseren
I Feedpositie bepalen (touwtjes methode, spiege)

I Zon en maanruismeten (bij 120cmschotel
-10 dBzonneruisen 0,5 dBmaanruig

A WSJT x installerenen aanpassen
I Tijd synchronisatie
I WSJT met radio latewerken

A DLOSHBeluisterenen decoderen

&



Operating (1)

A HB9Q chat

AWSJT x instellen
I Mode bv Q65 60D
I Doppler modeinstellen (bv CFOM)
I Zend/ontvangcyclus

A Ontvanger/ Zenden

A AZ/ELregelmatigchecken
I Maximum maanruis




Operating (2)
A HB9Q chat

Q = e & ®

I e £ 3

e —RRR_ _—————.———————— > Whois online @HBE?,S

W ON4CDU (ME)

19:51 @IW2FZR: Tnx for QSO Dario @ ON4CDU Hans €F (2 @ GW3TKH - Keith o
19:51 @ONA4CDU: tnx Hans @ IW2FZR  Dario £ e T @
19:38  @GW3TKH: 1935 -16 2.6 1015 : IW2FZR GW3TKH 73 g3 your best tnx Keith @ IW2FZR  Dario €] @ @ ISOGRB - Roberto @
19:36  @IW2FZR: Tnx gso Dario, best -16...73 @ GW3TKH Keith €1 @ @ IWaFeR - D.arlo 4
19:25 *+*+* CQ 10368.210 1st | CALL CQ D mode CFOM few steps *+++* @ IW2FZR Dario 9  © ONSTA- Eric @
18:30 @PAOBAT: Hi Gerard You are most welcome! @ OH3LWP  Ari & @ © PAOBAT - Gerard @
18:24 @PAOBAT: tnx Gerard for report @ IZABFA Rob A jastseen on ogaer >1n
18:23  @IZ4BFA: CIAO Rob, Grazie gso, 73 Sep @ DJ7F Joe [a] & @ DJ7F] - Joe &
18:23 @DJ7F): 1822 -11 2.5 980 : IZ4BFA D)7F) RR73 g3 ciao Joe , tnx for contact, 73 @ IZABFA Rob 7l Zj g E:‘Id\DV\IEJI;riZ:iO g
18:22 7F -6, 4BFA-14 @ PADBAT Gerard £ & @ F5IGK - Alain e
18:15 *%**% CQ 10368.200 1st CQ Q65 60D CFOM 1000Hz ***+** @ DJ7F) Joe th @ @ 1S0DZL - Fabio &
18:14  @IZ2DJP: CIAO Adelio, tnx its aldwaya a pleasure to gso her eon 10, its my favorit band, 73 Sepp @ DJ7F Joe 2l @& @ 1Z2DJP - Adelio &
18:13  @EA1IW: Antonio tnx QSL AO1100IW! @ PADBAT Gerard £ & @ OH3LWP - Ari )
18:13  @OH3LWP: Tnx QSLs Ari! @ PADBAT Gerard @ @ SASIKN - Max &
18:12  @DJ7F): tnx Sepp best-13 @ 1Z2DJP Adelio &4 & @ VK7ZBX - Richard 7
18:02  @IZ2DJP: TNX Adelio best -15 @ OH3LWP _ Ari @ Remove all highlight Hide all Show all
18:02 @OH3LWP: tnx Ari best -9 @ 1Z2D)P Adelio £h
18:02 ***%* CQ 10368.200 1st CQ Q65 60D CFOM 1000Hz ***** @ DJ7F) Joe ]




Operating (3)
WSJTF x

L
L
& & =8
UECENTET2] VIEXZS7 fITERENG] SDRSharpdotneton

SSTEIRGPPEINT)

Bars [Bins/Pixel 3 2] [start 400 Hz Palette | Adjust... Flatten [ ] Ref Spec ] i [spec30% 2]
Freq Time stamp Left ~ |NAvg3 | | |pigipan v || |Q65_Sync v ‘ . Smooth 1 3
ﬂtlﬂl!ﬂhﬂ_!_lll!i @ wWSIT-X v3.0.0-rc1
| File Configurations View Filters Mode Decode Save Tools Help
Doppler tracking i Single-Period Decodes Average Decodes
2026 feb 24 - UTC dB DT Freq Message UTC dB DT Freq Message

UTC: 20 . 14 . 38 (J Full DOpD|EI’ to:pxend 1944 15 2.6 980 - 2 46 3 | (200600 TX I000 T CQ ONECDU JUOZU AV

O own Echo i : 5 Al obdil 138 g 2007 -12 2.6 974 : ONACDU ONSTA JO20 q0
Az: 241.5 s 1946 -15 2.8 979 : CQ IW2FZR JN46 a3 2006007 Tax DU ONST AN DN AC BT = D
El: 54.1 @ Constant frequency on Moon E 1948 -15 2.8 987 : ON4ACDU IW2FZR -15 a3 2009 -12 2.6 976 : ONACDU ONS5TA R-13 a3
SelfDop: -9917 (O on DX Echo H | Eeatls i O COU S RAET 201000 Tx 1000 : ONSTA ONACDU RRR

P: W 2007 -12 2.6 974 : ON4CDU ONSTA JO20 q0 2011 —-12 2.6 974 : N4CDU ONSTA 73 3
Width: 108 O | = : ¥ 2 i [ONSCDY [ONST a
: (O call bX 2009 -12 2.6 976 : ONACDU ONSTA R-13 a3 201237 Tx 1000 : CQ ON4CDU JO20

Delay: 2.43 | O joie B N, DO a3 2013 -19 2.6 982 : ONACDU IZzABFA JN54 g2

~ 2013 -19 2.6 982 : ONACDU IZ4BFA JN54 2
DxAz: 256.5 - - a4 201400 Tx 1000 : TIZz4BFA ON4CDU -19 ¥
DxEl: 52.2 Sked frequency 160 80 60 40 30 20 17 15 12 10 6 2 70
DxDop: -11444 .
DxWiz ' 113 Rx: 10.368,180 000 [Oee Log QSO Stop Monitor Erase Clear Avg Decode Halt Tx Tune Menus

R 26.8 Tx: 10.368,180 000 - ‘@ 10.368.184 958 [ Tx even/ist 15A || 15¢ || 308 |f PWT
SunAz: 292.6 Press and hold the CTRL key to adjust R Tx 1000 Hz 2] soc | B ooz = Generate Std Msgs Next  Now

the sked frequency manually with the

Dgrd: =05 Tx Shift relative to Rx Sked Freq

. = . P o -
SunEl: 28.8 rig's VFO dial or enter frequency H [ DX Call ] DX Grid s [FTol 100 2] v |: [z48FA ON4acDU 1020 | O =2
Freq: 10368.2 directly into the band entry field on the 80 4 = =l ‘ Submode D &) il .
s = =]
Taky: i main window. FT8_|| 1Z4BFA NS4 Rx 982 Hz o ! |: |iz48FA ON4cDU -19 | @ | ™2
: 60 ; T rewrae & LMDt 50 2] |
Dpol: -12.5 Echo Mode B Az:142 849 km Report -19 o = [rz4BFA ON4CDU R-19 | O B
MNR: 0.9 (D [ itser 40 MSK Lookup Add Ignore TIR 60 s B |z48FA ON4cDU RRR | O [ma
Dist: 364956 5 5
20 2026 feb 24 [Ish [ Autoseq [cQ:First v 6 [1z48FA on4cOU 73 v] O [[s

S 0 765
shift 0 MHz 3| [] Enable 0d8

|cq onacou 1020
— 20:14:38
VA i T: IZ4BFA ON4CDU -19 | Q65-60D |8 0 [Last Tx: CQ ON4CDU 3020 e | 38/60 WD:6m

Ldalstronomiak/vindo

Doppler tracking




Doppler

A ¢. 2Bked®NBY dzSyiArSQ
A Rx2 L) Sk&IF NB |j dzSy (i Q2 LI JEzZE NRS W

A Full doppler to DX

A Antwoordenvan eenstation dat CQroept op eenaangekondigddrequentie (skedfrequentie)
A Tx on Skeftequentie+ (Self DopplerDx Doppler)
A Rx on Skettequentie+ Dx Doppler

A Antwoordenvan eenstation dat je hoort op eenrx frequentie
A Tx op Rirequentie¢ self doppler
A Rx op Rfrequentie

A CFOM ConstantFrequencyOn Moon)

A Tx on Sked ¥ self doppler'{virtual" Tx op deskedfrequentie op de maan)
A Rxon Sked + ¥ self doppler

A

Elk stationcon]penseerkjusvoor zijn dopplerverschuiving hierdoor kaniedereenmeeluisteren
enziinNJ y R 2 Y ook yebl€eavoudiger
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Enkele resultaten

2023-09-06,08:23:00,20289-06,08:28:57,PAOPLY,J032,10368.211500;(%3,4,20 W,,,
202309-06,09:37:00,20289-06,09:37:00,0K2AQ,IJN89,10368.171500,08522,,,,
2023-09-06,09:48:58,20289-06,09:48:58,L.240C,KN33,10368.201501 Q0851 9,,,,
2023-09-06,10:12:00,20289-06,10:15:01,1Z4BFA,JN54,10368.181530,Q8519,,,,
2023-09-07,07:49:00,20289-07,07:55:00,PE1CKK,JO220F,10368.141500]1@£83,,,,
202309-07,07:57:00,20289-07,07:57:00,PE1CKK,JO220F,10368.141500]9£H3,,,,
2023-09-07,08:37:00,2028€9-07,08:42:57,0K2AQ,IJN89,10368.171000,Q86319,,,,
2023-09-09,09:51:00,20289-09,09:55:00,021LPR,J0O44,10368.161000;0%m41,/,,,,
2023-09-09,10:29:00,20289-09,10:33:00,GB2FRA,1090,10368.170999,;06516,,,,
2023-09-09,11:37:00,20289-09,11:42:00,K2UYH,FN20,10368.186003,Q8519,,,,
2023-09-09,13:15:00,20289-09,13:19:00,0K2AQ,IJN89,10368.191100,Q8319,,,,
2023-09-09,13:33:00,20289-09,13:39:00,UR3VKC,KN68,10368.231000;25653,,,,
2023-09-10,09:49:00,20289-10,09:53:00,DL3WDG,JN68,10368.151000,Q851 /,,,,
2023-09-10,09:57:00,20289-10,10:01:00,0K1KIR,IJN79,10368.121000;06514,,,,
202309-10,10:15:00,20289-10,10:19:00,IW2FZR,IJN46,10368.221000,Q6317,,,,
202309-10,10:42:00,20289-10,10:48:00,PE1CKK,J022,10368.221000,12648,,,,
202309-10,12:11:00,20289-10,12:17:00,0H1LRY,KP11,10368.156000;06%20,,,,
2023-09-10,12:59:00,20289-10,13:03:00,GB2FRA,1090,10368.201000,05516,,,,
202309-10,13:34:00,20289-10,13:39:58,G4YTL,1092,10368.240700,Q6%32,,,,
2023-09-10,13:49:00,20289-10,13:53:00,0K1CA,JO70,10368.221000Q6516,,,,
202309-10,14:11:00,20289-10,14:15:00,IK6CAK,IJN72,10368.171000:206521 .,
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TC: 20:38:44
z: 248.1
1: 50.8
elfDop:-11312
idth: 100
elay: 2.44
XAz: 261.5
xEl: 48.1
xDop: -12849
xWid: 105
ec: 26.8
unAz: 298.2
unEl: -32.2
req: 10368.1
sky: 3
pol: -11.1
NR: 0.7
ist: 365178
grd: -0.5

Joppler tracking

P

Echo

d e~ VNN

A~

ral

£

=a

300

Doppler tracking

() Full Doppler to DX Grid

) Own Echo

(_) Constant frequency on Moon

Sked frequency

Rx:

Tx: 10.368,100 000

Press and hold the CTRL key to adjust
the sked frequency manually with the
rig's VFO dial or enter frequency
directly into the band entry field on the
main window.

10.368,100 000

Echo Mode
RIT 0 Hz = [ pither

Tx Shift relative to Rx Sked Freq

(] eraie

-200 -100

200 i

Bins/Pixel 1 4| Gain I Zero . |:| Baseline Smooth 0 3 N: 23 | Colors
@ WsIT-X v3.0.0-rct
File Configurations View Filters Mode Decode Save Tools Help
i UTC Hour Level Doppler Width N Q DF SNR dBerr DT TS EchoMsg
|
I U373e U.ede’ 6U. 3 —11253 1007 13 10U & -I&.8 u.s UL Iu
5 203742 20.€283 60.33 -11259 100.6 14 10 13 -16.7 0.5 -0.40
B |203748 20.6300 60.21 -11265 100.6 15 10 -1 -17.0 0.5 0.30
: 203754 20.€317 60.43 -11270 100.6 16 10 -1 -17.1 0.5 -0.50
Bl (203800 20.e333 60.34 -1l27¢ 100.6 17 10 g -17.0 0.5 0.40
B (203806 20.6350 €0.13 -11261 100.5 18 10 -3 -16.9 0.5 0.45
§ (203812 20.6367 60.40 -11287 100.5 19 10 o -17.1 0.5 0.20
160 80 60 40 30 20 17 15 12 10 3
I Stop Monitor Erase Clear Avg Decode Halt Tx
en |8 68,100 000
H DX Call DX Grid
& FT8
\ IZ4BFA || NS4 | Fixed Tone
»r60 FT4 Az: 142 849 km () Message Spacing 10 Hz =
40 MSK Lookup Add Ignore O ow
20 Q65
2026 feb 24
0 65
= — 20:38:44
Tx: ECHO Echo 0 [Last Tx: CQ ON4CDU 1020 ]




Samenvatting @

A Opzettenvan een EME station igen
mechanischeen technischeuitdaging

A 10 GHz EMEan met relatief kleine antennes
gedaanworden
0 Veelaandachtbestedenaanoptimaliseren
0 Zon en maanruismeten

o Minimaal een100/120 cmschotelen 15 Watt
output

A EME station®ntvangenkan ook met een
kleinere opzet

0 Begin met deontvangstvan DLOSHF
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wielen

Voeding
12&24v
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Websites @

A Moon-Net@groups.io(forum)
A https://hb9qg.ch/ (chat)

AWSJIx
I https://wsjt.sourceforge.io/wsjtx.html

I https://sourceforge.net/projects/wsx-improved/
A EMEnewsletter

I https://eme.radio/432-and-abovenewsletter
A Algemeen

I https://www.bobatkins.com/radio/index.html



mailto:Moon-Net@groups.io
mailto:Moon-Net@groups.io
mailto:Moon-Net@groups.io
mailto:Moon-Net@groups.io
https://hb9q.ch/
https://hb9q.ch/
https://wsjt.sourceforge.io/wsjtx.html
https://wsjt.sourceforge.io/wsjtx.html
https://sourceforge.net/projects/wsjt-x-improved/
https://sourceforge.net/projects/wsjt-x-improved/
https://sourceforge.net/projects/wsjt-x-improved/
https://sourceforge.net/projects/wsjt-x-improved/
https://sourceforge.net/projects/wsjt-x-improved/
https://sourceforge.net/projects/wsjt-x-improved/
https://eme.radio/432-and-above-newsletter
https://eme.radio/432-and-above-newsletter
https://eme.radio/432-and-above-newsletter
https://eme.radio/432-and-above-newsletter
https://eme.radio/432-and-above-newsletter
https://eme.radio/432-and-above-newsletter
https://eme.radio/432-and-above-newsletter
https://eme.radio/432-and-above-newsletter
https://www.bobatkins.com/radio/index.html
https://www.bobatkins.com/radio/index.html
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PAOHRK

Schotel: 1,1 meter
PA: 30 Watt







NJ6D/P

Schotel: 1 meter
PA: 10 Watt




1Z2DJP

Schotel: 1 meter
PA: 12 Watt




Het Is nu tijd voor




Deel 2 @

A Een aantal onderwerpen gedetailleerd
I Signaal overdracht berekening
I Q65 protocol nader bekeken
I Dishen stralers
I Antennetrackerdetails
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Transmitter
Feed Line
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Radar formule @

2

¥]
Prec = P E2 A =
AnHE ANk

range loss Toss due to
between transmit target reflection

antenna & target % range Note: bij eenl1,2 m

schotel gaat het meeste

uitgestraalde vermogen
= langs de maan; slechts
0,064 deel draagt bij tot
de relfectie!

De maanreflectiefactor: ~ 7%

Concpt of Moonbounce EME propagation

P =P, +Ga, +Ga, -289 dB
P__45dBm+ 40 dB + 40 d289 dB =165dBm

X =



Noise Temperature (K) = Trpp(K) X ’10 10

Ruistemperatuur en ruisgeta@

10 — 1] 0.3 dBA 21K

0.4 dBA 28K

0,5 dBA 35K

Noise Temperature Vs Noise Figure 0,6 dBA 43K
| 0,7 dBA 51K

0,8 dBA 59K
0,9 dBA 67K
1.0 dBA 75K

Voorbeeld

Preamp 0.7 dB = 51K
Waveguide relais 0.2 dB = 14K
; ; : ‘ Instraling: 0.5 dB = 35K
L Maanruis: 0.5 dB = 35K

Totaal = 135 K

0 1,4x10%x 135 x 2500 = 4,7 1W =-143dBm



Ontvangst @

A Ontvangen signaal65dBm ¢ ¢ 143dBm=- 22 dB onder
de ruisvloer

(in 2500 Hz bandbreedte)

for 50% decode probability (dB)

Met WSJTF x protocol Q65 60D Is: "/ .
een verbinding te maken! E

Doppler Spread (Hz)

Voor een meer nauwkeurige analyse:

EME Link Budget & Analysis Tool300 GHz) of VK3UM EME perf. calculatc
https://wettersat.bplaced.net/EME/EME.html https://www.vk5dj.com/douqg.html



https://wettersat.bplaced.net/EME/EME.html
https://www.vk5dj.com/doug.html

VK3UM EME calculator

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

VK3UM EME Performance Calculator Ver 11.11 UTC Date 29th januari 2026

— ] X
Two Station EME | Rx Performance | Source Pos. | Planets | Sky Map | Home Data % 10 Muliiphies Note Pad | Hist - Res | Ver. History | VK3UM.com Help | Aboul | Exil
Tx A Home Station) Default R BW Diom  Mesh  SpacingH-¥  Sys Sensitivity Echo SIN Yagi Array E 26.04° EnslliE e ne
al - Single Yagi Gain in dBd Humber of Yagic GIT - User Defined
1296 MHz 270,20 dB 10K 120 Hz 292mm | 1000mm || -1616dBm | 26,17 dB — al s
Frequency Path Loss Aquor Leo T Circ0,29% T 10,00 mm - Effective ground 256 K 16,00 dBd J 1 j 0.00 - 26.04° 16,00 dBd 1815dBi
Your last sfu data record has been loaded. TS hch =1 0% == - S LEhG)
o ok ek 005 P Gnd to Cold Shy > 8,26 dB P?:;g‘[{?g'!f&gﬂecmf FeedType | W2IMU diskmode [~ LinewrPol. [ Circular Pol
Diameter Size fro Efficiency B:am Width Gain Dizh Gain
79 010dB 0.25dB 38.0dB 20de 1.0dB 708K 042K 21.95dB > -
855 m Metric 0.43 J 63.2% 1.89° 84934 37.14 dBd 39,29 dBi
LMA Lozz LNA NI LNA Gain Coax Loz R NF Zpillover Feedthrough Sun'Y 37,0 Lambda
- - - NN i
LI LI J =] =] 0,95 8 Home Station ... Y Factor Calc Nosefhol] Flux Ousest fouie] Sy System TK
Tx & Queput Power Tranzmizzien Lozz Power at Feed Moony '[iolse Source [H Dl] ~ 1718 JP 10K 4189K
- - Sagittarius A T ) -
J SE0Walts | 27,48 dBW J 03d8 523Walls | 27.1BdBW 4439146 W EIRP P A VEcoA
ad ad Cassiopeia A (" Viigo A Point Source Y Factor 1,87dB
RaTI 24 B Ground Temperature T 1 K=0 i Date & Cygnus & " Termination —
T e ) R C Cones ey s
= Quiet Source [Cold} Point Sources shoukd be used for 1256 MHz
Cha M Distas ) .
Dx Station as received at Home Station 3.01 dB Moo:g:oi;oil:mlrde:ﬁ {+ Aquarius or Leo " TSky (variable) and above
] P | N | Y Figure Information
Home Station as received at Dx Station 14,04 dB [ S — Acree -
: 02710 s Yagi Array = 4127° ArrayType and Gain
Tx B [Dx Station] Dt Rx BW Diam Mech  Spacing H-Y Sy Sensitivity Echo /M Single Yagi Gain in dBd Mumber of Yagis GIT Beam Width R
f I ->
1296 MHz 270,20 dB 10K 120Hz 2.92 mm : 10,00 mm ;l -153,0dBm | 9,12dB 12,00 dBd ;I 1 J 000 w 41.27° 12,00 dBd 14,15 dBi
Frequency Path Less Aquorleo o Circ0,29% ] 10,00 mm ;I Effective ground 236 K Uzer Defined Yagi
Your last sfu data record has been loaded. d| v = = Parabolic Reflector Feed Type VEAMA (Super) [ Linsar Pol. [V Circular Pol.
Losz 0,013 dB Mesh - Gnd to Cold Sky > 926 dB Focal length 1,07 m b
10.Tem 132K 24,34K 015K ' & - Diameter Size ftD Efficiency Beam Width Gain Dizh Gain
- : Y - - F
75 010d8 | 03548 | 330dB 20dB 1.0d8 || 3410K 042K 9,50 dB 243m J Metic || 0.43 J 67.2% ;{ 6.50° 766 2663dBd | 28,84 dBi
LNA Loss LA NE LNA Gain Coaxloze R Nf Spillover Fecdthrough Sun' 105 Lambda
Get sfu | derived from e T —— o S
Mesh size U,DE dB Eflecive Aprire m Widh Raso Set Currert Moon Moon Data =
,l ,l J J J A [ AT 0.29 o | P I Phase 0,37 4| SaveData
Tx B Output Power Transmiszion Lozs Power 3t Feed Moon Y T<E izew 0.08 o 55,2 5 -
- - e Sn B GT Rsfo lum 88.2 % 3} Get Data
;I 30 Watts 14,77 dBWw/ J 0.3dB 28 Watts 14,47 dBW 21.440 W EIRP Mo Beem T P Snsem T e Sl X 4|
Ground Temperature = 158 e i S SCMRS e Guaner -f- Default
RXTK 31,81 K = 045 dB ] ~1 Tsys7633K=101d8 8 T oo — 00168 1003 1,018 P Angle 125° 4|
eiver Narze Temperare 230K fi°C enprsre Maon Raxdsr Equ Cusrent Moon Distace Moon Angiar Diam Moon Tama Print
WFW Click 1o erter a User Fregquancy 52.43 dB 363.116 kms 0.548° 32°54.5 25K = .



OZ9AARSIMpleCalc

https://moonbounce.dk/hamradio/simplecalc.html

SimpleCalc - Cascaded noise figure and sun noise calculator. By OZ94AR V.1.0.0.11 - X
File  Get5FU data.  Measure noise.  Two station echoes..  Settings..  About.
SFU data Band Results
S. ltaly - San Vit O 50 MHz )
2021_‘;2_;: 2&; ) 144 MHz Receiver NFitemperature 0.804 dB
L. O 222 MHz (from antenna connector to radio) 59.00K
7 em: 154 O 432 MHz
Ant b O 900 MHz Overall NF/temperature 1.16 dB
nienna aonmic - — o .
losses (dB): =P R © 1296 MHz (incl ohmic losses and Ta): 3900 K
500" 363.3 2 O 2304 MHz :
— ) 3456 MMz Figure of merit, M (G/T): 20.51 dB(K"-1)
(=) O 5760 MHz
= i it © 10368 MH
= Gain (4B} o, e Expected Y-Sun level: 10.35 dB
4000 = =
Ta(K): A = Current Az/El of sun: 24928 | 4231
3000 : \
=
[J Enable crosscheck
Line 1 Line 3 RX/Radio/
Loss (dB): Loss (dB): Loss (dB): transverter
0.20: 1.00: 2.50°

13.667K 75.088 K

NF@By |~ 0.60 NF (dB): 1.00:
Gain(dB) | 29.00 - Gain@s; ~ 10.00°

226701 K

NF (dB): 3.00:

Load default values

Save values as default ‘ Edit comments ‘




Standaard QSQ@ a priori (AP)®

Aanroep CQ PAOABC JO12

Antwoord van station xxx PAOABMVIXYZ EN-
Rapport geven WIOXYZ PAOARZ?Z

Rapport krijgen PAOABC WOXY19
OK verzenden WOXYZ PAOABLTRR

Afscheid nemen PAOABC WOXYZ 73



Informatie pad

: bericht fout correctieI
bericht > . moduleren
codering toevoegen
Verzend
kanaal
: Berich [
bericht ericht. | Fout elital] demodulerer
decoderen verwijderen




Q65

Callsign | Locator ) r| Extra
L / 90 bits: 378 bits: _
228 215 1 5§ 28+28+15+1+5=77bits 12 bits CRC code 15 symbolen 63 symbolen 63 symbolen 6 bits (6#one FSK)
toevoegen van 6 bits van 6 bits T 22 sync tonen: 85 symbolen
in uit
: bericht Codering met
bericht . CRC 9r moduleren
codering toevoegen FEC algoritme
A 4
Verzend
kanaal
Bericht CRC elt
bericht Decoderen m demoduleren
decoderen [¢———| testen FEC algoritme
T/R A B C D E
Period |Spacing Width|Spacing Width| Spacing Width|Spacing Width|Spacing Width
(s) (Hz) (Hz) (Hz) (Hz) (Hz)
15 6.67 433 | 1333 867 | 26.67 1733 N/A N/A
30 3.33 217 | 6.67 433 | 13.33 867 | 26.67 1733 N/A
60 1.67 108 333 217 | 6.67 433 | 13.33 867 | 26.67 1733
120 | 0.75 49 1.50 98 | 3.00 195 | 6.00 390 | 12.00 780
300 | 0.29 19 | 0.58 38 | 1.16 75 | 231 150 | 4.63 301




f/D verhouding @

Parabolic
reflector

Axial or ggfednna
Front feed

\Supports
Off-axis or

Offset feed [




Enkelestralingspatroon
opmerkingen

Dual mode Flare Half-Angle

Input
A B

Buuado gqp ¢

Waveguide

k—c—

Figure 2 - W2IMU dual-mode horn

Sidelobe

Feed

choke r [

PTTIL N ) A

Figure 2. VE4MA (Kumar) Feed




Offset Feedhornf/D ~ 0.6 @

Sy

- Feedhorn origine Chanel Master ( Andre8kyware)
- Uitgeboord naar 20,5 mm

Dank aan
Eddy, ON7UN

2

- Kwart golflengte transformator naar WR90 naar ontwerp RW3BP



10 GHz W2IMUWlual-mode hoo@
for /D 0.67

ontworpen volgens de publicaties van W1GHZ

A: Inputcircular Diameter 21,0 mm / Flare Half-Angle
waveguide -
B: Aperture Diameter 45,527 mm 7
C: Outputphasing Length 73,307 mm
section
Input
D: input waveguide Lengthtbd (e.g. 25 Waveguide A B
mm)

Flair halfangle 28,33degrees

L

D C




W2IMU feed




Feed In de schotel @




Antenne tracking unit @



