
Home made H2O MASER receiver
Starting with the 3.7m cassegrain dish, feed and LNA from my 24GHz EME system this 
receiver is largely made from bits from my and friends “junk boxes” .

The key parts are:-
LNA Kuhne Electronics MKU LNA 243. Typ NF 1.5dB Gain 26dB at 24GHz. Not retuned 
for 22.235GHz as I didn't want to move it from 24GHz.

Diplexer / Filter from a DMC “White Box” microwave link. ( The LNA from the same DMC 
box might be an alternative to the Kuhne unit although I only measured less sun noise.

The  Image cancelling harmonic mixer is from an Alcatel “White Box” microwave link.
Toshiba 3CC09078ABAA 01 GBY111. 

Local Oscillator starts with a double ovened 10MHz OCXO to an ADF4351 DDS 
generating 2.725xxxGHz This is controlled by a PIC. The local oscillator can be moved to 
avoid interference in the IF passband.

ADF 4351 is followed by a home made x 4 multiplier to 10.9GHz and a surplus 10GHz 
amplifier to provide correct level for the harmonic mixer. 

The IF is in the region of 434MHz.

Parts from the DMC 22/23GHz white boxes do appear on the surplus market from time to 
time. Most usefull is the Diplexer / Filter.  The Filter can be tuned to 22235 +/- 100MHz or 
more and one port can be cut off and its waveguide to SMA transition is very useful. The 
Preamp / LNA might be good enough for H2O Maser work but it gave only 7dB of Sun 
Noise compared to 10dB for the Kuhne unit.
DMC White Box Parts Local Osc DMC 110366-105, Up Conv  DMC 110365  opt 001
Dn Conv  DMC 110126 opt 004, 310 MHz BPF DMC 110746 opt 001
Preamp 408002-001, 23/24GHz Isolator, 23/24 GHz Diplexer
More on Alcatel White box at http://f1chf.free.fr/boite%20blanche/forum.htm 

http://f1chf.free.fr/boite%20blanche/forum.htm


The down converter assembly fits at the back of the dish coupled to the feed horn via 
circular waveguide.

The dish is sometimes used on the lower bands including 1420MHz in prime focus mode, 
so it has a moveable platform to mount feed horns etc. The sub reflector is mounted on 
this platform.  A servo allows the sub reflector of feed horn to be focused.



H2O Maser W49 
Some early results of observations on H2O maser W49. On 18 Aug 2026. 
Using 3.7m Cassegrain dish with home made down converter to Airspy mini and using 
SDR#IFav  software. Dish 3dB beam width at 22GHz measured as 0.38 degrees. Sun 
noise 10dB.  Dew Point +14C.  
Predicted frequency of peak 22234.576MHz . Observed frequency ~ 22234.73MHz

Off target check 

More work to do on optimising the system RF and software.
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