47 GHz EME
OK1DFC

ZDENEK SAMEK - OK1DFC




The first echo In the 4/ GHz band was heard
by Sergey RW3BP in July 2004 ( i

The attempt was also heard by AD6FP,
WS5LUA, VEAMA and VE7CLD in August 2004.

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



RW3BP configuration

Offset dish 2.4 m
100 W output power
50 MW ERP

CS/MN 1 dB
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VE4MA configuration

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




W5LUA configuration

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




Ex AD6FP - KEMG configuration

1.8 m offset antenna
30 W output power

New 140W TWT
1 dB moon noise




Nitfrogen-cooled VLNA K6MG

@ 77°K (4 dB @ 290 K).




47 GHz - OK1DFC configuration

d 2.6 m offset antenna
W2IMU F/D 0.6 feedhorn

Dish calibrated to 36 GHz, one 5 mm thick AlSiMg element, stream-
formed

VLNA 2.4dB N/F - 24dB gain JASCMY
SSPA 2W RF out

TRV DB6NT

GPS LO DB6NT
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J SN/CS = 8.6 dB
J MN/CS =0.85 dB
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47 GHz - OK1DFC configuration




47 GHz as problems multiply

10GHz 24 GHz
Frequency
stability 23
Distribute  |~100 Hz | 200+ Hz
Doppler it U 0 KMz
route opgiip e
attenuation
ATT 02 : 0.02 dB/km
ATTH2O 0.3 dB/km

47 GHz

S X + phase noise

400+ Hz

~120 kHz

~ 303 dB
0.4 dB/km

0.15 dB/km




47 GHz - parabolic antenna l.

-

» First fest with Prodelin offset 2.4m
> Glass laminate with infegrated grid 1.9X1.5 M\
» 4 pieces of mirrors ==
» Adjustment accuracy of 0.1°.

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



47 GHz - parabolic antenna ll.

» Second version offset 260cm

» AISIMg dural 5mm

» | piece mirror

» AZ/EL adjustment accuracy 0.01°

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




47 GHz - parabolic antenna

10 GHz 24 GHz 47 GHz
Radiation diagram . 5 °
with 2.6 m 0,77 0,33 0,17
Aiming accuracy | +/-0,2° +/-0,05° Continuous monitoring +
’ : CCD optical inspection
Gain 47.54 dBi 54.85 dBi =T
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 !!!

Less displacement of the "precision” platter advantage - disadvantage



47 GHz - routing

JThe angular diameter of
the Sun in the sky is 31" 59.2

" = aboUi S N = r—

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

JOKI1DFC dish

FIEHN SW

Resolution 0.01° US Digital Encoders
Threshold-free gearboxes

DC motor speed control - smooth operation
Camera

V V. Ve



47 GHz - the cuckold of the W2IMU

Dual mode feed W2IMU

Radiation Pattem 1

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

analyzed by Mirek Kasal OK2AQ

F/D 0.8 & 0.6
Model TNX OK2AQ




47 GHz - WR19 transition to circular
waveguide



47 GHz - VLNA

O WR19 waveguide

O 2.4dB N/F

O Gain 24dB

O Peltier cell as cooling down to -20°C




47 GHz - SSPA 10W RF

JATWQF - 10W RF 8xTGA4044 JATWQF - 12W RF



47 GHz - SSPA 25W 8xAPN318

adial waveguiae

Pupat Rl gin sl © APN318 - $380 USD
. s S M
S0 ()
o o2 e

* Impulse 10W
* 16dB gain
« 28V DC/1.62A

connected to splitter



47 GHz RX/TX switch
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47 GHz - LO stability
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47 GHz station today

with the

Moon
temperature

date of
measurement

Antenna Nf Pwr Zunno:s Altitude /temp se

Moonnoi altitude/temp/

humid Comments

Station CS/G

ADé6FP
DC7KY
DL7YC
EA3HMJ
JATWGQF

LX1DB

OK1DFC

DL/PAOEHG

RW3BP
VE4AMA

W5LUA

1.8 mir shift
2.4 mir shift
2.4 mir 0.4 pf
1.2 mir shift

2.4 mir cassegrain

3.0 mir 0.3 pf

2.4 mir shift

1.8 mir 0.4 pf

2.4 mir shift
2 feet shift

2.4 mtr shift

1.5 dB
cooled

22 @17C
2dB
2.6 dB

1.65dB

2.2dB
Spacek

24dB
25dB

8 dB DSB
4 dB

2.85

157
50 degrees
43 degree

>27 degrees

19C 63%

0.69 dB

1.0dB

0.6 dB
1dB

0.45 dB

25 degrees/14C 0.77 dB

22deg/13C

tbd

0.6 dB
0.3dB

45 degrees/28C 0.72 dB

60 degrees
64deg/11C/94%

>27 degrees 2.8dB

0.8 dB

25
degrees/8C/46%

1.5dB

60
degrees/28C/75%

swilch

6-10-2020
12-11-2020

28-10-2020

Copied by W5LUA
Copied by W5LUA
new LNA

Copied by W5LUA

new LNA




JATWQF receives and decodes W5LUA.
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Thank you for your
attention

Questions????
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