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The first echo In the 47 GHz band was heard
by Sergey RW3BP in July 2004 (100W

The attempt was also heard by A
WSLUA, VEAMA and VE/CLD in Aug

First CWI QSOs were made in the 4/
band:
RW3BP and AD6FP, W5LUA and VE4AMA



RW3BP configuration

RW3BP

Offset dish 2.4 m
100 W output power
50 MW ERP

CS/MN 1 dB




VE4MA configuration

VE4MA

Offset dish 2.4 m
9 W output power
CS/MN 1 dB




W5LUA configuration

WSLUA

2.4 m offset antenna
30 W output power
C/S-M/N - 1dB




Ex AD6FP - KEMG configuration

ADGFP (now K6MG)

1.8 m offset antenna
30 W output power

New 140W TWT ??
1 dB moon noise




47 GHz - DL7YC configuration

2.4 m prime focus alu antenna
VE4MA {/D 0.4 “Super-Feed”
Dish for 10-12 GHz; worked up to 76 GHz with goo
VLNA 2.0dB N/F - 24dB gain JASCMY
HUGHES TWTA 42W RF out

TRV DB6NT

G3RUH low drift GPS / LO DBG6NT

SN/CS =12.0 dB max
MN/CS = 1.2 dB max



DL7YC -47GHz 2.4m antenna
Feedbox mount




DL7YC - 47 GHz Feed in front




DL7YC - 47 GHz HV Connector




DL7YC - 47 GHz High Voltage
Power Supply
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47 GHz - OK1DFC configuration

2.6 m offset antenna
W2IMU F/D 0.6 feedhorn

Dish calibrated to 36 GHz, one 5 mm thick AlISiMg
formed

VLNA 2.4dB N/F - 24dB gain JASCMY

SSPA 2W RF out

TRV DB6NT
GPS LO DB6NT

SN/CS = 8.6 dB
MN/CS = 0.85 dB



47 GHz - OK1DFC configuration




First test with Prodelin offset 2.4m .
Glass laminate with infegrated grid 1.5x1.5 r==
4 pieces of mirrors =
Adjustment accuracy of 0.1°.

SN/CS =7.5dB
MN/CS = 0.7 dB




47 GHz - OK1DFC parabolic antenn'

Second version offset 260cm
AlISIMg dural Smm

1 piece mirror

AZ/EL adjustment accuracy 0.01°

SN/CS = 8.6 dB
MN/CS = 0.85 dB




47 GHz: problems multiply

Frequency
stability

Doppler
spread

Doppler shift

Round trip
attenuation

ATT O2
ATT H20

10 GHz

~ 200 Hz

up to 20
kHz

289 dB

24 GHz

2.5 X

400+ Hz

~ 60 kHz

297 dB
0.02 dB/km

0.3 dB/km

47 GHz

5 X + phase noise

900+ Hz

~120 kHz

~ 303 dB
0.4 dB/km

0.15 dB/km




What are the ,barriers” at 47 GHz ?

* Accuracy of dish surface - ,,Ruze’'s equatio

* Tracking accuracy better 0.05 deg for C
pointing

* Self-Doppler shift up to 120 kHz — managed
CFOM

* Atmospheric loss up to 4 dB (both ways)

* Signal spread up to 1000 Hz !! (spread vs. loss)



Station equipment today

* Offset or Primefocus parabolic dish (1.2m —

* Optimized feedhorn for more rectangul
layer

* Preamplifier / Transverter < 2.5dB NF
* TWTA or SSPA > 10 watts

* Waveguide switch s21 < 0.2 dB (befter 0.1dB
preferred)




47 GHz - parabolic antenna

10 GHz 24 GHz 47 GHz

Radiation diagram o : o
with 2.6 m 0,77 0,33 0,17

Continuous monitoring +

Aiming accuracy +/-0,2° +/-0,05° CCD optical inspection
Gain 47.54 dBi 54.85 dBi _00.69dBI
Surface accuracy of (A=28.9 mm) (A=12.4 mm) (A=6.24 mm)
0.1A 3 mm 1.2 mm 0.6 mm !!!

See Ruze s equation



And what are the REAL , barriers” at
47 GHz ??

* Moon center not identical with Moon Noise

* Radio ,,HOTSPOT" several days delayed behin
* Addifional ,,moon center" doppler shift with 2.4m as

(0.1deg / 50Hz ¢2) due to Doppler Calc referenced to
Moon Center

* Pointing must be calculated or camera controlled !!



Moon Temperature vs. Moon Phase




~Hot Spot* vs. Moon Phase




Example of ,,HOTSPOT calculation

(Source: Koppen @ Kiel / Germany)

frequency [GHZ] 47

phase [Full Moon = 0°] 252

no.bins 60
image

contour start [K] 200

contour step [K] 10

average temperature [K] 167.4
temperature at disc centre [K] 182.3
antenna beam HPBW [°] 0.2
temperature in beam [K] 182.2

Mouse position:
X 0.76 Rmoon = 0.19°
Y 0.012 Rmoon = 0.0031°

brightness temperature [K] 214.2




47GHz Signal loss in dB vs. Offsetangle in deg.
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47 GHz 2 x 2.4m dish pointing error



47 GHz - pointing
o The angular diameter of

the Sun in the sky is 31" 59.2
" = about 0.5°.

o The angular diameter of
the Moon varies according
to its distance from Earth
and ranges from 29.4' to
34.1', or 0.5° again.

o OK1DFC dish 0.16°
FIEHN SW - Resolution 0.01° US Digital Encoders

Threshold-free gearboxes
DC motor speed control - smooth operation

Camera




47 GHz - the cuckold of the W2IMU l
band.

for offset dish f/d = 0,6 OK1DFC on frequency 47 GHz

analyzed by Mirek Kasal OK2AQ
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Nitfrogen-cooled VLNA
K6MG

1.5 dB NF @ 77°K (4 dB @ 290 K).
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47 GHz - VLNA Peltier cell cooling

WR19 or WR22 waveguide systems
2.0-2.4dB N/F

Gain 24dB
Peltier cell as cooling down to -20°C

Condensation problem - automatedji
dew point conirol needed !!




47 GHz - JATWQF SSPA 11W RF

JATWQF - TOW RF 8xTGA4046 JATWQF - 12W RF



47 GHz TWTA / 42 waits @ DL7YC




47 GHz - SSPA 32W 8 x APN318

Radial waveguide

litt :
e ipur EERNXEIFEEREY

E ”
ll

- NORTHROP GRUMMA
Wsngyiopod APN318 $380 USD .....3.2 x

Amplifier .~
Module

power combiner

Tconnected to combiner

2.2 mmm
. . 47-51 GHz

PAu‘rﬁr Wa;;guide po_rt ’ > 406 W - CW !!!!
il o . Pulsed up to 10 W 22
- 16dB gain

28V DC/1.62A

\,\\



47 GHz RX/TX switch




47 GHz - LO stability
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47 GHz stations today

. AT with the
Station Antenna Nf Pwr ST Altitude /temp P alhfu.de/ R CS/G iz el WG s Comments
e se  humid measurement temperature
switch
. 1.5dB .
ADG6FP 1.8 mir shift 140? 9.2dB QRYV infuture
cooled
. Copied WS5LUA -
?
DC7KY 2.4 mir shift 22@17C 14 9.5dB 157 0.69 dB yes QSO with DL/YC
Copied W5LUA -
DL7YC 2.4 mtr 0.4 PF 2.0dB 42 11.5dB 50 degrees 1.15dB 60 degrees yes QSO with DC7KY
. New LNA EB3FRN -
EA3HMJ 1.2 mir shift 2.6dB 2 7.7 dB 43 degree 0.6dB 64deg/11C/94% 6-10-2020 z 274 K copied DL7YC
; New LNA JASCMY -
JATWGQF 2.4 mtr cassegrain 1.65 dB 11 9.3dB >27 degrees 1dB >27 degrees 28dB 12-11-2020 yes Copied W5LUA
2.2dB
LX1DB 3.0 mir 0.3 pf ? 7.1dB 19C 63% 0.45 dB 0.8 dB
Spacek
. 25
OK1DFC 2.4 mir shift 24dB 0,1 7.7 dB 25 degrees/14C 0.77 dB degrees/8C/46% 253K New LNA
DL/PAOEHG 1.8 mir 0.4 pf 2.5dB 4 8.1 dB 22deg/13C tbd 1.5dB 28-10-2020 z K
RW3BP 2.4 mir shift 8 dB DSB 4.9 dB 0.6 dB Copied DL7YC MWCW
VE4AMA 2 feet shift 4 dB ? 5.5dB 0.3dB
W5LUA 2.4 mir shift 2.85 30 8.2 45degrees/28C 0.72 dB 60 228 K new LNA JASCMY

degrees/28C/75%



47 GHz station - Feedbox @ DL7YC l




DL7YC tx ed to WS5LUA - deceded by
DC7KY
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File  Configurationz  View Mode Decode Save Toolz Help
Sinele-Period Decodes fverage Decodes
uTC dB DT Freq Message Message
16 2.9 6es : WS pXC o2 a3 il
el el D a3 1714 18 2.9 675 : :::EI Eﬁgﬁz qu
o e L e o .1-'1‘16: 3 15- ;3i'0 -5€3 : wsm&‘. nIm:c .-"anszu ‘!.:3_ '
8 -16 3.0 670 : WSLUA DLTYC a3 | 5 = i N markiog ol
1716 18 2.9 w57 : WSLUA DL7YC JO62 q_;’rB'«
1718 -1 3.0 &70 : WSLUA DL7YC JO&2 q3
1718 -1% 3.0 T2 : WSLUA DL7YC JO&62 q:}i
1720 -1% 2.9 K52 : WSLUA DL7YC JO&2 tj35'
Log QIS0 Stop Monitar Eraze Clear fwve Decode Enable Tx Halt Tx Tune
; Tx even/ 1st |f
fium Tx 700 He = |~;:, Generate Std Mzes ezt Ty
D Gall D Grid A FTol 100 =] | ¥ r—— DLTYG WELUS EM13 ) T 1
80 = v
OL7YG 0RIPK e 700 Hz 21 M Drift 0 = DLTYG WELUA -15 Tx 2
El Az 36 B35Ekm Report - 16 s DL7¥G WSLUA R-15 ) [ Tx3
40 Lookup fdd T/R B0 = - DL7YC WELUA RR73 Tx &
20 [1sh [] Auta Seq [ Gall 1st Tk DL W5LUA 73 v Tx &
a (O]
61 dB o WELLIA EMI13 Tx B

220601_1720mav LE5-G0E 50

L

Mers

Pwur

0460




JATWQF received and de
WS5LUA.

V WSIT-X v2.1.2 by K1JT
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WSJT-X settings to be successful fast

*Q65-60E ... CFOM ... 700Hz Tx
* Ftol 20Hz / 50Hz

*Drift O Hz

* Deep search

* Enable Averaging / Auto Clear after Dec

* L, Jump™ with mouse pointer from the 700Hz Rx
setting
Up and/or Down +/-50Hz /100Hz in the widescreen
waterfall to find the sync tone for a decode




DL7YC decoded successful live EME @ 14
watt RF from DC7KY s 2.4m dis
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DC7KY received and decoded DL7YC.
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EB3FRN received with a 150cm dish and
decoded DL7YC.

JT-X v2.6.0-rcl by K1IT, GAWIS, K9AN, and IVINWV
- Configurations View Mode Decode Save Tools Help

| Erase— | ClesrAvg | Decode — | EnableTx Hattx | Tune | Meres

3 ] . 47.088.050 574 | “‘“:“;; —— 4§ —

=EE 6 [eB3FRN EB3FRN VDL
F Tol 0 I Submode E E

e o S e 2
Az: 33 1565 km [ Reari s ij

Lockup I gee f[ TR 60 5 =] [@1500 (RRR)

Cownizsl 24 G R MRS LI
13:47:24 o000 ey

[EB3FRN EB3FRN R +08




DL7YC received by RW3BP in MWCW (12w
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CT1BYM received 47GHz using his 90cm l
dish
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Thank you for your
attention

Questions????
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