EME Fundamentals

. from basic physics to digi-modes...
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Overview

 EME fundamentals and limits
» Tweaking your setup
« Software and Digi-modes for EME
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Q: What can | control ??
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Freq
(MHz)
50
144
432
1296
2304
3456
5760
10368

How much power ??

Ant
Type’

4x12 m
4x6 M
4x6 M

3m
3m
2 m
2 m
2 m

G

(dBi)
19.7
21.0
25.0
29.5
34.5
34.8
39.2
44.3

HPBW

(deg)
18.8

15.4
10.5
5.5
3.1
3.0
1.8
1.0

(Assume S/IN =0dB, B =100 Hz)

TxXPwr

(W)
1200
500
250
160
60
120
60
25

0dB

-15dB



EMECalc by VK3UM

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

Tx A [Home Station] w220 1295
Fx B Ciarm Mesh Spacing H-' Sus Sensitivit

Echo SN
1296 MHz || 27051 dB 10K j 2500 Hz j 3.00 rrim : 10.00 rrirm : -145.3 dBm | -12.93 dB

Effective ground 258 K
090 ] 1

Loss0.012g8  Mesh Ghdto ColdSky: | 566 dE
10.7ern TEEK  2434K  fomoemeeeee 2138 K oo >

75 010dE | 0.35dB 300dB | | 126dE b.0dB 2116 K 0.47 K 1201 dB
Getsfu LMA Loss  LNANT LM& Gair  Coaxloss  Rx M Spillover  -eedthrouglk sun Y

........................ - " " "N N derived fram
J J J J J blezh size 0.06 dB

T A Output Powe Transrnizsion Los: Pawer at Feed Moon '

j 2hl%Watts || 23.48 dBYWY j 0.9 dB 203%vatts || 23.08 dBYWY 185,868 W EIRF

Freguenc: Fath Loss Aguor Leo Circ 0,27 22 10.00 mm|—
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Your last =fu data record has been loaded.
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W2ZQ
EME echoes
SNR =-15.3 dB

]

Contrals 1300 1400 1500 1600 1700 1800
’»‘150 -100 -50 0 50 100 151
1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 | 1 1 | 1 1 1 1 |
e o
Bins/Pixel 1 || Gain I Zero I Baseline M: 14 | Colors
@ WSIT-X v2.6.0-rc5 by KUTetal. — a X
File Configurations View Mode Decode Save Toolz Help
UTC Hour Level Doppler Width N Q DF SNR dBerr
le4e3% 1le.777500 43.06 a7 25.3 g 10 2 -15.¢6 0.5 ~
le4g45 16.779167 43.23 =1 .3 g 10 2 -15.3 0.5
164651 16. 43.00 S6 .3 10 10 2 -15.3 0.5
le4e57 le. 43.1%9 85 .3 11 10 2 -15.4 0.5
164703 16. 43.13 94 .3 1z 10 1 -15.4 0.5
164709 1&. 43.0%9 83 .3 13 10 1 -15.3 0.5
164715 16. 43.12 92 .3 14 10 1 -15.3 0.5 v
Stop Avg 100 5 Decode Enable Tx Halt Tx Tune Menus
2z | @ ,296.065 000 Pur
H DX Call DX Grid
80
18 || w2zq || Fuzoos | »
50
4 FT4 Az: 237 17 km
40 Lookup Add
M5k
20
, | 2022 Oct 11
e 17:26:14
220929_164715.wav Echo Echo 1] 03 WD:Bm

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




Relative Noise Power (linear)

Testing your setup...
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Relative Noise Power (linear)

20 T ; T T ; T ; ; \ T ; T T ; \ ; ; ; T T T T

Antenna Pattern

— [y
o (9]
T T T T T T i T T T T

on
. : . . :

w2zQ —— |
W2HRO ——

‘16I‘II‘17“‘III““

UTC (hours)




)

wer (dB

Focus Adjustment

Before: Y, =10dB After: Y. =12 dB

sun

W




Software and Digi-Modes

WSJT-X
QMAP
Q65



WSJT-X

@

Controls 1000 15 2000 2500 30c
1
L)
[BinsPixel 4 2] [stert300Hz 2] | Palette|  Adjust... Flatten [ ] Ref Spec [} [
Split s |NAvgs % || |scope ~ || |Q65_Sync ~ . . 1B
© WSIT-K v27.0-rc5 by K1Tet al. — [} *
File Configurations View Mode Decode Save Tools Help
Single-Period Decodes Average Decodes
UTC dB DT Freg Message oTC dB DT Freg Message
1lel3 : lez22 WiGJ VE1JE -18 [ 0]
1613 G945t W7GJ NOTB -1&5 [=: 0]
1615 1622 WiGJ VE1JF -18 [ 0]
1615 945 W7GJ NOTB -15 (= (1)
lel9 622 WiGJ VE1JF -18 o0
1621 620 W1GJ VE1JF RER [ 0] 50 MHZ EME
1621 - 697 W7EJ HN8JX ENT3 (= (1)
1621 2 W7GJ W1VD FN31 o0 W?GJ t t H
1637 WiGJ NOTB -1%5 [ 0] es SeSSIOn
1637 WIGJ W1VD R-24 [=: 0]
1639 WiGJ NOTB -15 [ 0]
1639 W7GJ W1VD 73 (= (1)
1647 -2 2 g2 WIGJ N8JX ENT3 o0
1647 -2 2.9 938 W1GJ NOTB 73 [ 0]
1655 -21 2.9 938 W7GJ NOTB -24 (= (1)
Log Q50 Stop Monitor Erase Clear Avg Decode Enable Tx Halt Tx Tune Menus
[ T« evenf1st |’r
144- 116 DDD Tx 1500 Hz = | | Generate Std Msgs Mext Mow I
o
H DX Call DX Grid A | FTol 50 5] Y | [submode s 2] — | | O [m1
80 - =
F1s | | || |l Rx 1642 Hz 2] [Maxorife 0 [2] | | O [z »
&0 -
— Report -15 A | | O [ ws
40 Lockup Add TR 60 s 4 | | O [ ma
MSK a
20 [sh [FAutoSeq CQ:MNone X6 [vozAM w2zq 73 °] O [T
Qes 2024 Jul 15 | | ®
0 CQ W2ZQ FN20 Tx 6
89 d8 765 15:57:34
210106_1655.wav Q65 Q65-60A 05 0/60
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W7GJ works an EME pileup
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# WSIT-X - Astronomical Data

2024 Jul 15 Doppler tracking
UTC: 16:05:35 (Rl Doppler to DX Grid:
Az: 86.1
Own Ech
El: -34.2 0 OwnEdno

SElfDﬂP.: 2821 |_@:l Constant frequency on Moon I

Width: 13 () On DX Echo
WSJT-X | s 5 oo

DxAZ: 0.0 O
Doppler s R
p p DxDop : 0 Sked frequency
. DxWid.: 0
TraCklng Dec: _1g. 7 Rx: 1,296.065 000
SunAz: 141.7 Tx: 1,296.065 000
SunkEl : 67.2 Press and hold the CTRL key to
Fredq: 1296.1 adjust the sked frequency
Tsky: 4 manually with the rig's VFO dial or
) enter frequency directly into the
Dpol: -49.8 band entry field an the main
MNR : 0.0 windaow,
Dist: 401078
Echo Mod
Dgrd: 2.2 o reRe

RIT 0 Hz = [_]Dither

Doppler tracking




@ WSIT-X v2.7.0-rc5 by KT et al.

File Configurations View Mode Decode
FST4
FT4
FT8

WSJT-X T
Echo Mode mss

Log QS0 Stoy -m .

FreqCal




Echo Mode: K1JT, 144 MHz

Q) Echo Graph

HSU -100 -a0 0 20 100 150
| | | | | | | | | | | | | | | | | | | | | | | |

Bins/Pixel 1 5 Gain D Zero D Smooth 0 |5 Blue |a”
l.'l'

Doppler corrected; predicted spread 2.6 Hz



Echo Mode: G3WDG, 10 GHz

_ | @ WSIT-X - t65 v1.7.0-devel by KLIT = |[ErfE=
WSIT-X - jtb5 - Astro... | 28 : - -
° j 1200 1400 1600
i 1 Single-Period Decodes Average Decodes
2016 May 29 , - : e
UTC- 04:04:40 urc N Level Sig DF width @ UIC dB DT Freq Message
I UT. U1l 29 1Y ou. o =ZZ.1 =1.0 Z3. 1 = = [¥E- 170 8 1= rogg @ -
Az: 19-8 04:01:35 20 60.2 -21.9 -1.8 22,1 & pap1 Tx 1000 @
o : 04:01:41 21 £€0.0 -21.6 -1.8 21.6 & 0401 Tx 1000 @
SelfDop: 12679 04:01:47 22 60.2 -21.7 -1.8 21.3 6 0401 Tx 1000 @
Width: 135 04:01:53 23 0.1 -21.9 -1.8 24.2 5  p4p1 Tx 1000 @
04:01:59 24 £€0.4 -22.0 -1.8 25.1 5 Q402 Tx 1000 @
04:02:05 25 0.0 -21.9 1.8 24.1 5 Q402 Tx 1000 @
DxEL: e o G i e =a @
F I . = =] - o
Ermblogy 04:02:35 2 60.1 -22.0 2.6 289.6 5
DxWid: | 58 | S S - 04:02:41 2 60.4 -22.2 2.6 24.6 5 DO Ier rate'
Dec: 04:02:47 30 0.1 -22.4 2.6 25.3 4 .
Sunfiz: | 54.6 [ 04:02:53 31 60.0 -22.5 2.6 26.7 4% =
SunEl: | 1.1 s s i S s 04:02:59 32 0.3 -22.6 18 27.3 4 .
Freq: 04:03:05 33 60.1 -22.§ -1.8 27.5 4 ~ Z l I ”n
Tsky: | 3 (B A U A 04:03:11 34 £€0.2 -22.8 -0.4 8.4 4=
MNR: 1 I r -
Dgrd: | Log QS0 l | Stop l | Monitor ‘ | Erase l [ Clear Avg | [ Decode | [ Enable Tx | [ Halt Tx | | Tune l
QWS-IT'X'_}ES' ECF‘IO‘EPF‘R E‘: =l @ |; I Generate Std Msgs | Mext Mow Pwr
150 —‘JO - 0 50 100 150 | .
" 1 | | 1 | | 1 | | 1 | 1 | 1 1 | | | | | 1 | 1 1 | 1 | + |"‘-— VKMO G3WDG 1092 ld'l Txl
2}
w ] VKZMO G3WDG -15 Tx 2
1 VKZMO G3WDG R-15 Tx 3 =
| ] | ] $
Predicted Width | —
VKTMO GIWDG 73 - Tx 5
w =135 Hz =
—
=
h —
Bins/Pixel 1 (5 Gain U Zero u Smoot 0 % N: 34




Single-pulse Echo, 10 GHz

| @ WSIT-X - jt65 w1.7.0-devel by KLIT

| L= &3
WSIT-X - jt65 - Astro... [ 22
e e 1200 1400 1600
2016 May 29 Single-Period Decodes Average Decodes
UTCc: 04:12:156 uTc N Level Sig DF Width @ UTC dB DT Freq Message
Az: 151.7 04:10:53 1 T e R T 14.6 0.7 0* p4ig0 Tx 1500 @ &
El: 24.1
SelfDop: 12142
Width: 136
Delay: 2.50
DxA=Z: 240.7
DxEL: i
DxDop : -1722
DxWid: 58
Dec: N
SunAz: 56.1
Sunkl: 2.0
Freq: 10368
Tsky: 3 -
MNR.: 3.2 1 m * -
Bty =kl S | Adiust : | Log Q50 | I Stop | | Monitor ‘ | Erase | | Clear Avg | | Decode | | Enable Tx | | Halt Tx | | Tune
n bl e s e i h = = @ l Generate Std Msgs | Mext Mow Pwr
’450 -100 -50 0 50 100 15C
| 1 | | | | | 1 | | | | | | | | | 1 | | 1 | | 1 | | | 1 | | |m. VKTMO G3WDG 1092 @ | Tx 1 |
Bt
—| VEMO G3WDG -15 | Tx2 |
.'l YK7MO GIWDG R-15 ="
- 1 3 6 I IZ - VK7MO G3WDG RRR [ x4
VEMO G3WDG 73 - | Tx 5
€0 G3WDE 1092 [ Txs |
ﬁ,L-(.ﬂi.l:mt 'L'lsu,m@..
Bins/Pixel 1 (% Gain U Tero |_| Smooth 0 (5 | Colors |




10 GHz echo at libration minimum

@ WSIT-X - 165 - Wide Graph @ WsIT-X - jt65 v1.7.0-devel by KLIT
600 800 1000
; : .;.._ Single-Period Decodes Average Decodes
uTc H Level S5ig DF Widch Q TIC dB DT Freg Mes=ss=age
[ 1T T = =3 7] =5
e 3 sk mey o o '
os:fs:H ; 6;.‘ —'.6 555." 0.4 :0 Haed o il g
05:f5::: 4 59-; g-“ 0-5 “.Q :0 Hicd o e
os:fs::é 5 59.“ _5.5 o.o :.o :0 Haed o= s
os:fs:fa & 59.; 6.6 0.0 :.3 :0 ied O il
os:fs:;s 7 60-‘ 6-” o-o :.3 :o Hied o Sl
os:fs: ; ; 59'; He g :'5 :o 0525 Tx 1000 @
............. | ek s i g 1o 10 | 0525 T=x 1000 @
: ' e i S B 20 e 1a 1ol Bl 1000 @
....................................................... 05:f5:59 :n 59-9 -—I.-.-a O-O :9 :O.E 0526 Tx 1000 @
............. RS DS D I (0°:2c:59 1L %3.9  -T.7 0.0 1.3 00 bs2e T= 1000 @
os:fs:H :; 59.” :.; 0.0 fla :0 Hacy O il g
....................................................... Osfat: :4 60-(') ;-1 O-O :-" :0 0526 Tx 1000 @
_____________ D | 0c:o6:17 11 fn B 00 22 CON B R
os:fs.fa :6 60." 7.2 0.4 fla :0 Hich O il
""" os:fa:gs 17 50-5 1 0.4 :.9 :o Hadp- ¥ L.
. : ; : : . GrUsELE T e e T 19 1ol 0526 T= 1000 @
5 - = F : . HPLL T 18 . = - =U. 1. 1
Bins/Pixel 4 3| Starts00Hz |5 Palette | Adjust... | 05:26:47 19 1.4 -7.4 -0.4 1,9 310~
Te5 2500 T8 [5] NAvgl [ € WSIT-X - jt65 - Echo Graph = B =
UTC: Ub:27:05h H50 -100 -50 0 50 100 150
110 3 6 1 | | | | | | 1 | | | 1 | | | 1 | | 1 | | | | 1 | | 1 | | |
DxEl: ! f
DxDop : 8192 ,Ij i
DxWid: 104 e
Dec - 8.0 (ORI RIRTESE
SunAz: 69.8
Sunkl: 12.6
Freq: 10368 Ia
E —
Tsky: 3 N W — Z
MNR: 0.0 .lﬂ J L
Dgrd: -0.3 FW ey
gl e = i .
o Bins/Pixel 1 5] Gain Zero Smooth 0 (% M: 19 | Colors
] Doppler tracking l\“ P U D [:]




QMAP: Wideband Decoding

-2400  -2200  -2000

-1800 1600 ~ -1400

1000

A

800 300 400 600

7\00 |

—600 -200 ( 1200 1400

1600 1800

2000

2200

2400

[spansokrzls] [Mavg12F]  [eains [2] [zerez2 [Z] [(Autozero | [ DSpectm  Center freq: 1296.11.000
& OMAP w04 by KlTetal, — O X | @ Q@
File View Mode Save Help R
S/N Q65 Call Grid Tz Age
N N ., Single-Period Decodes Average Decodes
urc Frx Fsked oT dB Q85 Message €0C ERHEARIA ... 1 &%
E0C K3IWM FNOO 1 o % urc dB DT Freg Message urc dB DT Freq Message
005000 95.3 -15 60C ACORA PA3HDG R-17 ~ 60C URSFAD LO8SE 1 0 #
005000 gl.9 -17 60C CQ G7TZZ 1092 60C YOZLAM ENOS 1 #
005030 115.4 2.66 -13 30B OKLDFC OM4XA JN9S 60C YUISARN KNO3 1 $
€0C SPSGDM ... 1 #
005200 115.4 2.59 -1 30B SP3YDE OKLDEC RRR 60C LUSENU GFOS 1 0 #
005200 55.4 2.62 -7 60C W35Z K3WM 73 60C GTTZZ 1082 1 0 #*
005200 55.8 2.62 -12 60C W3SZ UAYFAD LOES 60C UASY K072 1 0 #
005200 61.4 3.08 -12 60C PA3FXB SPSGDM -09 60C PA3HDG J031 1 0 #
005200 70.5 2.62 -15 60C W2ZQ LUBENU GFOS 60C PAOTBR J021 1 4 # Log 050 Stop Moritor o Clear Avg Decode Enable Tx bt Tx Toe | B Menus
005200 gl.a 2.62 -18 €0C CQ GTTZZ 1062 8 60C OZLCTZ 1 10 # -
005200 84.6  3.23 -6 60C WASGFZ UASY RRR 8 -14 30B N9HF 0 4% 145.058 700 [ x even/1st _ .
005200 7.6 95.3 2. -15 60C RCORA PASHDG 73 14. 117.734 115.4 -15 30B OM4Xa 0o o0# Eo T TR = |nerateStdMs Next  Now r
005230 117.734 115.4 2.74 -15 30B OKLDFC OM4XA JN9S T 15. 117.673 115.4 -0l 30B OKIDEC ... 1 0% [eu
H DX Call DXGrd | A || FTol 50 (5 ¥| [guomogec =] — [YOLAMW2ZQ Tx1
30 -
FT8 YO2LAM ko5 || Rx 1495 Hz  |=] [MaxDrift 50 2 [rozamwazo] O [ w2
1296.080 . [ voam ][ wws | ' | - -
50 = Az:S0  7357km Report -3 : voaaMwzzg, O | T3
40 5 -
- 500 E Tol MaxDrift 0 = ek Lockup Add TR 80 = & voaaMwazg O | Txa
] 2024 Jul 15 20 [dsh [ AutoSec [€Q:Nor v | | Tx5 mwza~] O | s
Offset 1500Hz |+ Q85 2024 Jul 15
i 13:46:31 0 A cqwazqrnzd O | Txe
0d 165 13:46:31
Cne
= s age 103 L] #Werte o O -cqe
Max Age 10 = #Wanted only =CQonly QSOs: |:| - =
23102800521 | Rx: 244 0.0% [Q6560C | 5855 9/11 | Save decoded s | R | ast T: YORAM WIZQ NZD 0/60




QMAP: Wideband Decoding

00:42

00 -2400 -2200 -2000 -1800 ~ -1600 -1400 ~ -1200 —10 -

800 1000 1200 1400 4 P00 1800 2000

Span 90 kHz =

ter freq: 1296, 118.000

el 2024 Jul 15
10 13:46:31

24 dB

500

231028 005219 R 244 0.0% [Q6560C

Erese Decode

E Tol Max Drift 0 s

Offset 1500Hz |+
e

5855 9/11 Save decoded

@ QMAP w04 byKlTetal, — m] X | @
File View Mode Save Help R
S/N Q65 Call Grid Tx Age
utc Frx Fsked oT dB Q65 Message -17 60C REEAIR ... 1 &%
-07 60C E3WM FNOO 1 O #
005000 95.3 -15 €0C RCORR PA3HDG R-17 - -12 60C UMSFAD L0888 1 O #
005000 gl.s .62 -17 EO0C CQ GTTZZ I092 60C YOZLBM  ENOS 1 #
005030 115.4 2.66 -13 30B OKLDFC OM4XA JN98 60C YUISAN KNO3 1 ]
€0C SPSGDM ... 1 #
005200 115.4 2.59 -1 30B SP3YDE OKIDEC RRR §0C LUSENU GFO5 1 0O #
005200 55.4 2.62 -7 €0C W3SZ K3WM 73 & 60C GTTZZ 1092 1 0 #*
005200 55.8 2.€2 -12 6€0C W3SZ UAYFAD LOSS -06 60C UASY K072 1 0 #
005200 €l.4 3.08 -12 €0C PASFXB SPSGDM -09 -15 60C PA3HDG JO031 1 0 #
005200 70.5 2.62 -15 60C W2ZQ LUBENU GFOS -16 &0C FPROTBR JO21 1 4 #
005200 81.6 2.62 -18 60C CQ GTTZZ 1092 -l8 €0C O0Z1CTZ 1 10 #
005200 84.9 3.23 -6 60C WA3GFZ UASY RRR 8 -14 30B NSHF 0 4#
005200 7.6 95.3 2. -15 £0C RCORA PA3HDG 73 14. 117.734 115.4 -15 308 OM4¥A 0o o#
005230 117.734 115.4 2.74 -15 30B OKIDFC OM4XA JN98 o 15. 117.673 115.4 -01 308 OHKIDEC ... 1 o#

Max Age 10 |31 [] # Wanted only

[d=cQonly qsos: I:l

Single-Period Decodes Average Decodes
uTc dB DT Freg Message uTc dB DT Freq Message
Log Q50 Stop Monitor Erase Clear Avg Decode Enable Tx Halt Tx Tune Menus
[] Tx even/ist f
145 8 700 Tx 1500 Hz - == |merate StdMs| Next Now Pur
[
H DX Call DXGrid & __}= Tol 50 (5 ¥ [submodec 2] __YOZLAM W2zQ Tx 1
80 = = @
FT8 YO2LAM kwos || Rx 1495 Hz 3] [MaxDnft 50 2] [rozamwazo] O [ w2 -
a0 = Az:S0  7357km Report -3 = voamwazg] O | Tz
K Lookup Add TR 60 s s voaaMwazg O | Txa
20 [ sh Auto Sec |CQ: Nor ~ Tx6 awzgs~| O | s
Ml 2024 Jul 15
0 cowazqrnzd O | Txs
0ds 765 13:46:31
Q65 Q6560C  |Last Tw: YOZLAM W32ZQ FN20 0/60




QMAP: High-resolution Waterfall
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QMAP main window

& OMAP D4 by K1JTetal. — O
File View Mode 5Save Help

TC Frx Fsked DT dB QB85 Message

010000 117.635 115.0 2.328 0 30B WA3GFZI OE1DFC RER
010000 63.641 61.0 3.23 -11 &0OC FEBZ54A 5P3GDM E-12

010000 87.658 85.0 2.62 -12 &0C FKLHQE PASFXB ER-0%5
010000 6l.625 55.0 2.93 -17 e0C W3HMS OKZAQ JHNES
010000 84.140 81.5 Z2.62 -18 &0C CQ GTTZZ 1092

010030 117.644 115.0 2.66 -1&6 30B OK1DFC W3HZIU FN10

P 1296.080 voritor | {Erase | pecode

100 - Tol Max Drift 0 =

e 2024 Jul 15
Bl 14:54:43
) []nE

Offset 1500 Hz =

[231028_0100.iq |Rx: 243 0.0% |ge5-60C | 5855 8/10 | Save decoded




WSJT-X: Active Stations

@) WSIT-X - Active Stations — O ¥
N Frx Fsked 5/N Q&5 Call Grid T=x Age
_ 1. 57.813 55.4 -0T7 €0C K3WM FNOO 1 0 #
C||Ck tO 2. 57.789 55.4 -17 &0C RX6AIA - 1 & #
3. 58.273 55.9 -12 §0C URSFAD LOS8 1 0 #
work a 4. 60.356 58.0 -12 €0C YO2LAM ENOS 1 8 #
. 5. £1.082 58.7 -14 £0C YULSAN ENO3 1 2 #
station — §. €3.8l16 €l.4 -12 €0C SPSGDM ... 1 o0 #
7. TZ.ore—I0. 5 -15 §0C LUSENU GFO5 1 0 #
8. 84.315 81.9 -18 B> GTTZZ I0%2 1 0 #*
5., 87.397 B85.0 -06 E0C TULSY K072 1 0O %
10. ©7.765 ©95.4 -15 §0C PA3HDG JO31 1 0 £
11. 9©8.128 95.7 -1 &0C PROTBR JO021 1 4 #
12. 107.345 105.0 -18 &0C OZ1CTZ ... 1 10 #
13. 117.429 115.0 -14 30B N9HF EL9s 0O 4 %
14. 117.813 115.4 -0l 30B OKLDFC ... 1 O #
15. 117.874 115.5 -15 30B OM4XAa JNSE 0 O #
Max Age 10 [+ [] # Wanted only []*CQonly Qs0s: 5




EME Digi-modes

50 MHz: Q65-60A

144 MHz: Q65-60B, JT65B
222, 432 MHz: Q65-60B

1296 MHz: Q65-60C Q65-30B

2.3+ GHz (depends on Doppler spread)
Q65-60C, -60D, -60E



Programming Detalls

User interface: C++ and Qt

Number crunching: Fortran

Core developers: K1JT, G3WJS (SK),
KI9AN, IV3NWV, DG2YCB, N9ADG,
G3WDG

Open source: GPLv3 license
Version control with git:

$ git clone https://git.code.sf.net/p/wsjt/wsjtx
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