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INTRODUCTION 

W H A T  A R E  W E  D O I N G ?  

• Discussed here is a compact high-performance 
1.0m mesh wire dish antenna for 23cm EME 

• Selected as the most compact antenna that 
will accommodate digitally decoding the 1.5m 
“solar cooker”, 2.4m W2HRO folding fabric and 
larger yagi antennas  

• QSOs with these smaller systems will require a 
minimum of 450W at the feed 
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WHAT’S NEW? 

O P T I M A L  1 . 9 M  T O  O P T I M A L  1 . 0 M  

• 2λ choke removed 

• 200mm aperture reduced to 150mm 

• 1λ cross dipole added 

• S12 disk removed 

• λ/4 “fence” increased to λ/2 
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SIMULATION HIGHLIGHTS 
A D A P T I V E  M E S H  R E F I N E M E N T  

• CST MWS Frequency Domain 
Solver best for resonant 
narrowband structures 

• Adaptive tetrahedral mesh 
refinement based on S-Parameter 
delta calculations 

 

Slope septum notch from cutting RFHAMDESIGN stepped septum 
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FEED PERFORMANCE 
N O  D I S H  B E A M W I D T H  

• A 1λ cross dipole is initially placed 90mm 
in front of the flare opening. This position 
provided the highest G/T when the dish is 
added 

• As expected, the -10dB Half Beamwidth 
increases as the flare opening decreases 

• With the added dipole, the -10dB Half 
Beamwidth increases dramatically 

• Compare the red and orange curves for 
150mm flare with (111°) and without 
(83°) dipole 
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FEED PERFORMANCE 
N O  D I S H  A x i a l  R a t i o ,  

S 1 1  a n d  S 1 2  

• Axial Ratio with and without flare with 
different flare openings remains excellent 
near boresight as this is primarily a 
function of the fixed septum slope 

• S11 varies slightly near 1.3Ghz 

• S12 varies widely, especially with and 
without the dipole’s added reflections 

• We’ll use both the dipole and feed 
position, much like the S12 disk, to tune 
S12 when the dish is added 

8 

 
 



9 

FEED PERFORMANCE 
N O  D I S H  B E A M W I D T H  
V S  F L A R E  a n d  D I P O L E  

• To prepare for in-dish tuning, we analyze 
the -10dB Half Beamwidth as a function 
of flare opening diameter and dipole 
position 

• Beamwidth is more dependent on flare 
opening then dipole position 

• We’ll take advantage of this behavior to 
tune S12 in dish with little change to G/T, 
S11 and Axial Ratio 
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DISH+ FEED PERFORMANCE 
S T A R T  W I T H  G / T  

• Starting with G/T, the gray and orange 
curves show nearly the same performance 
with and without dipole and no dish “fence” 

• The yellow and light blue curves show the 
added dipole improvement with a λ/4 fence 

• The dark blue and green curves show the 
added dipole improvement with a λ/2 
fence. Fence > λ/2 has small improvement. 

• The black curve shows moving the dipole 
slightly to tune S12 has very little effect on 
the best G/T 
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DISH+ FEED PERFORMANCE 
B E A M  P A T T E R N  

• Now focus on beam pattern. With 2λ 
fence and 150mm flare, the dipole 
increases G from 21.3 dB to 21.8 dB. 

•  The blue (no dipole) vs brown (dipole) 
show the lower sidelobes closer to 
boresight that contribute to G/T 

• The 2D diagram provides a “feeling”. 
Integrating the 3D pattern in space for 
G/T vs elevation is the ultimate 
performance 
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DISH+ FEED PERFORMANCE 
A X I A L  R A T I O  a n d  S 1 1  

• Axial Ratio and S11 are good as expected 

• S11 can be tuned by varying the probe 
length and distance to the rear wall 

• Actual measured S11 (7/16 DIN) and S22 
(SMA) is -19dB and -17dB with a 
Superleggera 350 feed 
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DISH+ FEED PERFORMANCE 
S 1 2  

• S12 is the tricky one. This varies 
considerably with the fence and dipole 
with a fixed 150mm flare 

• The top brown curve is with both the 
dipole and λ/2 fence in place 

• Slight movement around the optimal feed 
and dipole position allow significant S12 
tuning 

• Actual measured S12 with a 
Superleggera 350 feed is -38 dB ! 
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PERFORMANCE SENSITIVITY 
G / T  V S  F E N C E ,  F L A R E  

A N D  F O C U S   

• G/T varies 1 dB with 
150/200/250mm flare and 
-40/-30/-20mm feed 
position relative to dish 
focus 

• G/T jumps 3 dB with λ/2 
(115mm) fence 
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PERFORMANCE SENSITIVITY 
S 1 1  V S  F E N C E ,  F L A R E  

A N D  F O C U S   

• S11 near -20 dB is relatively 
immune to fence, flare and 
feed position 
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PERFORMANCE SENSITIVITY 
A X I A L  R A T I O  V S  F E N C E ,  

F L A R E  A N D  F O C U S   

• Axial Ratio < 1 dB is 
relatively immune to fence, 
flare and feed position 

 

 

16 

 
 



17 

PERFORMANCE SENSITIVITY 
S 1 2  V S  F E N C E ,  F L A R E  

A N D  F O C U S   

• S12 varies considerably with 
fence, flare and feed position 

• -5 dB with no fence, 250mm 
flare and -20mm focus 

• -22 dB with fence, 150mm flare 
and -20mm focus 

• The desired 150mm flare offers 
the best S12 regardless of 
fence and focus 

• No S12 disk needed 
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SUN TO COLD SKY 
S E V E R A L  R E A D I N G S  

• Several sun to cold sky measurements 
were performed during October 2025. 

• Sun to cold sky was measured at 6.4 dB 
with SFU = 121. 

• Sun to cold sky was measured at 7.0 dB 
on two different days with SFU = 160 and 
164 
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23CM QSOS 
2 0 2 5  E M E  C O M P E T I T I O N  

• The 1.0m antenna was thoroughly tested 
during the 2025 ARRL EME competition in 
October and November. 

• 114 QSOs were completed over four days 
with 900W at the feed 

• Nearly all QSOs used Q65-30B with Q65-
60C for a handful of very small stations. 

• A QSO with KA1GT used the fast Q65-15A 
mode. 

• 1.0m antenna placed 15/68 for 2025 
Single operator, All Mode, 1.2 Ghz 
operating from San Diego, CA 
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23CM QSOS 
9 0 0 W  t o  4 5 0 W  

• Based on signal reports and dish sizes 
during the 2025 EME contest, only 4 
stations may not decode the 1.0m with 
450W (-3 dB) 

• These stations all use a 2.4m folding dish 

• QSO are likely possible with these stations 
using Q65-60C or Q65-120D 
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BUILD 
C U S T O M  D I S H  A N D  

M O D I F I E D  F E E D  

• The 1.0m f/D = 0.35 mesh wire dish used for 
this project was custom built by 
RFHAMDESIGN 

• The feed started with a 23cm square 
waveguide with stepped septum from 
RFHAMDESIGN 

• The long waveguide was cut down to 
255mm with the stepped septum trimmed 
to a sloped septum of the same length 

• A 150 x 100 mm sheet aluminum flare was 
fitted with the 1λ cross dipole suspended 
with polycarbonate rods 
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WHAT’S NEXT 
H I G H  P E F O R M A N C E  2 3 C M  
F E E D  F O R  S O L A R  C O O K E R  

• We know a patch feed with Beam 
Forming Ring (BFR) has potential based 
on testing performed by Dave Fisher, 
KG0D 

• A 1000W version without a hybrid was 
presented at the Simulia Americas Users 
Conference on May 14 

• Feed is built with testing forthcoming on a 
solar cooker dish 
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