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INTRODUCTION

[
f’- WHAT ARE WE DOING?

* 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?

OPTIMAL 1.9M TO OPTIMAL 1.0M

2\ choke removed

200mm aperture reduced to 150mm

1A cross dipole added
S12 disk removed
A4 “fence” increased to A\/2




® Adaptive mesh refinement pass 1
3 Excitation: port 1, mode 1
@ Delta calculation
All S-Parameters = 0.000653308
@) For some elements the curvature had to be reduced to maintain the quality of the mesh. More...
@ The direct solver will be used.
® Adaptive mesh refinement pass 2
@ Excitation: port 1, mode 1
@ The iterative solver will be used.
@ Delta calculation
All S-Parameters = 0.00725064
@ For some elements the curvature had to be reduced to maintain the quality of the mesh. More...
@ Adaptive mesh refinement pass 3
@ Excitation: port 1, mode 1
@ Delta calculation
All S-Parameters = 0.00131547

@ Mesh adaptation terminated because the desired accuracy limit is reached.

SIMULATION HIGHLIGHTS

ADAPTIVE MESH REFINEMENT

* CST MWS Frequency Domain
Solver best for resonant
narrowband structures

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

Slope septum notch from cutting RFHAMDESIGN stepped septum



dBi

Simulation 1A Cross Aperture -10dB Half
Run Dipole? Diameter Beamwidth
1 No 150mm a83°
2 No 200mm B63°
3 No 250mm 54°
4 Yes 150mm 111°
5 Yes 200mm 84°
6 Yes 250mm B64°

-10 dB Half Beamwidth
1A cross dipole 90mm in front of aperture

Farfied Directivity Abs (Phi=0)

—— farfield (f=1.2961) (1)
—— farfield (f=1.2961) (2)
—— farfield (f=1.2961) (3)

—— farfield (f=1.2961) (5)

Frequency = 1.2961 GHz

30

60 90 120 150
Theta / ©

Main lobe direction = 180.0 deg.
180 Angular width (3 dB) = 39.6 deg.
Side lobe level = -12.1 dB

Main lobe magnitude = 7.24 dBi

FEED PERFORMANCE

DISH BEAMWIDTH

A 1A 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 curves for
150mm flare with (111°) and without
(83°) dipole



FEED PERFORMANCE

* 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

Feed Axial Ratio

e S11 varies slightly near 1.3Ghz

* S12 varies widely, especially with and
Feed S11 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

Feed 512



FEED PERFORMANCE

M,f _ * To prepare for in-dish tuning, we analyze
the -10dB Half Beamwidth as a function

— ' e of flare opening diameter and dipole
f | | | position

 Beamwidth is more dependent on flare
opening then dipole position

» We’ll take advantage of this behavior to
Feed Beamwidth vs 1A Cross Dipole Position (86 - 94mm) / [ [ /
150200, 250 mm Aporture Diameter tune S12 in .dISh W.Ith little change to G/T,
S11 and Axial Ratio



1.0m Antenna G/T

DISH+ FEED PERFORMANCE

START WITH G/T

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

The and light blue curves show the
added dipole improvement with a A/4 fence

The dark blue and green curves show the
added dipole improvement with a A/2
fence. Fence > A/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

BEAM PATTERN

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

1.0m Antenna Performance

150mm Aperture, 115mm Rim * The blue (no dipole) vs brown (dipole)
No Dipole vs Dipole .
show the lower sidelobes closer to
2 g g 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

dBi
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DISH+ FEED PERFORMANCE

i
B IAL RATIO and S11

* Axial Ratio and S11 are good as expected

e S11 can be tuned by varying the probe
1.0m Antenna Axial Ratio length and distance to the rear wall

e Actual measured S11 (7/16 DIN) and S22
(SMA) is -19dB and -17dB with a
Superleggera 350 feed

1.0m Antenna 511
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DISH+ FEED PERFORMANCE

S12

e S12is the tricky one. This varies
considerably with the fence and dipole
with a fixed 150mm flare

S-Parameters [Magnitude]

dB

o5 52,1 (21) : 21.703109 ...}

* The top curve is with both the
dipole and A/2 fence in place

$2,1(9) : -16.378193 [}
2,1 (10) : -16.706033| |
:-16.713825 [}

E=—ds2,1 (11)

$2,1 (13) : -15.904198

(14 ( 1200
45 domeees $2,1 (15) : -21.212414 |-~

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

52,1 (17) : -19.014465| |
2,1 (18 29.381645
$2,1 (19) : -27.698

52,1 (22) : -19.843734| |

12 1.522 1.524 1.iza 1.;8 1.532 1.jaq 1.;6 1.;9 J 14 .
 Actual measured S12 with a

nnnnnnnn -’ Superleggera 350 feed is -38 dB !
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1.0m, f/D =0.35
Rim/No Rim vs Aperture & Focus
G/T (0.25 dB NF)

ﬁ

——115Rim, 150Aperture,-40z ——=115Rim, 150Aperture,-30z ——115Rim, 1

perture,-20z 115Rim, 200Aperture, 40z 115Rim, 200Aperture,-30z ——115Rim, 200Aperture,-20z
115Rim, 250Aperture, 40z ——115Rim, 0: 115Rim,

perture, ORim, 40 ORim, 150Aperture, 30z ORim, 150Aperture, 20z
——0Rim, 200Aperture, 40z ——0Rim, 200Aperture, 30z  —— ORim, 200Aperture, 20z

40z =———0Rim, 250Aperture, 30z ———=ORim, 250Aperture, 202

Farfield Gan Abs (Phi=0)

Ph=180 — farfield (F=1.2961) (1)
farfe §=1.2061) (2
—— farfield (f=1.2961) (3)
\
/ \ farfield (=1.2961) (5)
/4 ¥ eid (F=1.2961
% —— farfield (£=1.2961) (7)
60 / \ 60
/. A\
/ 1 1
/
/ \
/ \

\ f
\ /
\ /
A /
/
\ /
120 \\y 5 / 120
X /
1‘\ / 4
%
e A
150 ,.// 150 Frequency = 1.2961 GHz
TS _—— Man bbe magntude = 21.6 dBi
T Man lobe drection = 0.0 deg.
180 Anguiar width (3 dB) = 14.2 deg.
Theta /  vs. dBi Sde lobe level = -16.2 dB

PERFORMANCE SENSITIVITY

BERNS FENCE, FLARE

AND FOCUS

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

e G/T jumps 3 dB with \/2
(115mm) fence
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dB

S-Parameters [Magniude]

— 51,1 (1)
—51,1(2)
——51,1(3)
—— S1,1(4)
——51,1(5)
— 51,1 (6)
— 51,1 (7)
—— 51,1 (8)
——51,1(9)
—— 51,1 (10)
— s1,1 (1)
— 51,1 (13)
—— 51,1 (14)
—— 51,1 (15)
—— 51,1 (16)

—s1108)

PERFORMANCE SENSITIVITY

11 VS FENCE, FLARE
AND FOCUS

e S11 near -20 dB is relatively
immune to fence, flare and
feed position
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PERFORMANCE SENSITIVITY

AXIAL RATIO VS FENCE,

FLARE AND FOCUS

e Axial Ratio<1dBis

relatively immune to fence,

flare and feed position

Man lobe magntude = 40 dB

16



PERFORMANCE SENSITIVITY

BRSREENCE, FLARE
AND FOCUS

* S12 varies considerably with

fence, flare and feed position

=3 SICAG CICAS

e -5dB with no fence, 250mm

flare and -20mm focus

2IsLEEEES

e -22 dB with fence, 150mm flare

and -20mm focus

\ /  The desired 150mm flare offers

¥ the best S12 regardless of

| fence and focus

! e No S12 disk needed

17
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7 dB cold sky to sun noise using SpeciraVue™ with sun SFU = 164

SUN TO COLD SKY

RAL READINGS

* Several sun to cold sky measurements

were performed during October 2025.

e Sun to cold sky was measured at 6.4 dB

with SFU = 121.

e Sun to cold sky was measured at 7.0 dB

on two different days with SFU = 160 and
164



CALL GRIDSQUARE

9H1BN IM75
AAGI DMo6
AC2AC EL96
DF2v) IN39
DF3RU INB59
DF7KB Jo3o
DK3EE Joa1
DK3WG Ja7z

DLOSHF Jos4
DLIHUH JoeL

DL1sSUZ Jas3
DL3EB) Josi
DL3WDG NGB
DL3WDG INES
DL4DTU Joel
DL7UDA Joez
ESSRF K029
FSJWF IN26
GOLBK Jo03
G7TZZ 1092
GMOPID 1085
GMOPID 1085
HB3Q IN47
HL2/LY3UM PM37
I2FAK IN4S
IK3CO) INES
IK5VLS JN53
IK7EZN JNSO
1Q2DB IN4S
JH3AZC PMB5
JI3IHP PM75

JQ3IWF PM75
JQ3IWF PM75

KOPRT DMgs
K3SK FM07
K5N EM31

4

18
25
16
24
22
17
16
19
19
18
22
2
16

6

23
2
18
2
14
24
25
16
20
2
13
22
15

-16
-13
21
-20
-13
-10
-17
-18
-10
-15
-18
-10
-17
-17
-13
-11
-16
-15
-14
-16
-16
-13

-5

-22
-16
-12
-16
-15
21
-22
-15
-16
-13
-14
-17
-14

RST_SENT  RST_RCVD  QSO_DATE
24
-18
21
-18
-19
-19
-15
-23

20251108
20251011
20251011
20251109
20251108
20251012
20251108
20251011
20251011
20251108
20251011
20251011
20251109
20251109
20251108
20251109
20251011
20251012
20251109
20251109
20251011
20251109
20251011
20251012
20251108
20251109
20251011
20251011
20251011
20251012
20251011
20251011
20251108
20251011
20251011
20251011

FREQ
1296.1415
1296.1315
1296.1315
1296.0595
1296.091
1296.134
1296.077
1296.067
1296.119
1296.109
1296.1315
1296.122
1296.1415
1296.141
1296.074
1296.1415
1296.1315
1296.1315
1296.059
1296.104
1296.072
1296.0595
1296.097
1296.102
1296.062
1296.122
1296.102
1296.1315
1296.057
1296.1315
1296.079
1296.0765
1296.147
1296.105
1296.1315
1296.088

ARRL International EME Contest

v GO

Next> Last>>

QTH

Year
2025
2025
2025
2025
2025

2025
2025
2025
2025
2025

2025
2025
2025
2025

2025 + Single Operator, All Mode, 1.2 GHz +

[Jshow Operators  [_IShow Club

{(First {Prev  Pagelof1l

Rank Category Call Sign
1 S0-1.2G RD4D UA
2 50-1.2G DL3EB] DL
3 50-1.2G ES3RF ES
4 50-1.2G IQ2DB I
5 80-1.2G UASFAD UA
6 50-1.2G OK1UsSW  OK
7 S0-1.2G  DLOSHF DL
8§ 50-1.2G  PAOTBR PA
9 50-1.2G [2FAK I
10 50-1.2G JI3IHP JA
11 50-1.2G OK1KKD oK
12 50-1.2G AABL
13 50-1.2G UA1ALD UA
14 50-1.2G IKZDDR I
15 50-1.2G  KB2SA

2025

Go

Score
2,507,100
1,872,400
1,731,600
1,696,500
1,500,800

1,471,500
1,441,000
1,380,300
1,360,800
1,317,600

1,222,100
1,046,400
591,500
867,200
875,500

Qsos
183
151
148
145
134

135
131
129
126
122

121
108
109
104
103

Mults
137
124
117
117
112

105
110
107
108
108

101
96
91
93
85

Hours
23.4
23.6
20.6
20.8
221

23.3
16.2
24.8

4.4
10.6

17.5
14.3
17.9
13.4
14.6

Operators

[25VA

DFaCY

OK1FAQ

23CM QSOS

5S EME COMPETITION

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

19



23CM QSOS

calL Bl cripsqQuare B RsT_RCVDHE Dish |
I2FAK JN45 -28 4m 900W to 450W
NOAKC EN44 -28 3m

YI2GD KO37ML -28 6m

PYOFBS HI36 -25 2.4m foldi . . .

\eee DM 24 2.4m folding * Based on signal reports and dish sizes
ST FN20 24 2.4m folding during the 2025 EME contest, only 4

0Z5T6  J045 -23 4.3m ) )
PA3EXV 1032 23 3.55m stations may not decode the 1.0m with
W3HZU FN10 -23 4.5m

WaLNU ELSS -23 2.4m folding 450W (_3 dB)

HL2/LY3UM PM37 -22 . . .
HIAZC  |PMBS 2 * These stations all use a 2.4m folding dish
LUSENU GF05 -22 . . . .
NOLWF  EN10 22 e QSO are likely possible with these stations
NY1V EMES -22 .

OE3IPC  LING7 2 using Q65-60C or Q65-120D

S05AZ KO02 -22

W3IPA EMN91 -22

AC2AC ELS6G -21

IQ2DB JN45 21

SMGPGP 1067 -21

20



BUILD
[ CUSTOM DISH AND
| MODIFIED FEED

* 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 1A cross dipole suspended
with polycarbonate rods
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WHAT’S NEXT

HIGH PEFORMANCE 23CM
"FEED FOR SOLAR COOKER

SIMULIA AMERICAS USERS CONFERENCE ~ May 13-14, 2026 | NOVI, MI % simuLIAa

_ * We know a patch feed with Beam
Conference Agenda Day 2 Continued ..o

Register or learn more here

Track 1 - GOLD Track 2- SILVER Track 3 - COPPER Track 7 - CORAL Track 7 - PEARL M M :
S | Sivetures Ssctures Hearomagnetcs woosiu isdpine ‘s Ve Acoustis O r' rr] I n I n a S O e n I a a S e
p———— Rutomating Reuits peee— Testgatian of Utrs-Optmiza Gptimzatian Process Fiow Drtven Generatie Tring waves AUML
Simadatin of o Pormer- Extracion for Aralyseiol s ighspaea | Elctromagnetic Ensssions Packaging Desgn Tes | Design
and Ceramic-Matrix il € DC-0C Brad Philip, Amcar Victar Messias, Titan Tire & Optimization Case Studies Detection and Localization
w0 | Composites performed Henry Hojnocki, ey Chilenges & Solutians comverters ™ Gotngincer 3 of . .
g Aboass Engineering Strotegies Tastus Gorfai, Matihew Gee, Robert Bosch Ford Mtor Co. Euents n Veticle Cabins
Dr. Jim Roach, RTX — Quartus Engineering Weniong Yang, General
o  wnanay Moters )
Moter Laminate: Monlocal Drucker-Prager A Procedural Workilow with | Compaet High-Performance Non-Pneumatic Tire FEA Approach for Equivalent Computational Framework. Adding Vibro-Acoustic
Stack interiocking & Plasicty: A VUMAT Theareticsl Background to. | - ey Polsrieed Dah Design ant Validation o Designing snd Testing Detsil o nterior
Thonos Feiter, Tom Huntr, Wolf Star Nowel Open Rotars Windnaise Modei by
a:10PM Marcus Chen, ‘verification, and in Helical Gears Bill Siine, Curious Tritech Solutions an Propeller Combining waves with
General Motors Agplication Rong Chia, Dauch, foremerly | Communicotions & Cliat. bebalf of A3TLIC Baeey Lim, Wichita State PowerFLOW
Ty Ngo, purdoe s Fattan, Gokngineer Uaiverity - AR Ricarda De Alba Alares,
unersty Ford Motor o
N ALemer Tredicte Araiy and [ Topotogy Optemaion ot SowedNSIGHT VA Enatiirg | _Sulation of MaltZo7E
o High- and Low-Cice i for Lght Rl T Colsbaration fey | Direct Field Acoustic Noise
Bending Fatigue Fuure Structural Seslant Garing Electric Motar Noise | Structures in DEXPERIENCE Flw Frid Understanding | (OFAN] Testof Oran
- n ENP-Costed Under Sesmic Lass Song He, Famoncsa Sotm, Spcecratt Using waves . . .
Carburied Shafs Hang Shu, The Dow Innovotians — sugporting e Dr. tockonil Dandaroy,
Anaop vasu, Dauch, Chemical Company U Al Force-siigned Dassaut ystémes on [ ]
formeety At progaams behol of Lockheed Mortin

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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Q&A

I YOU HAVE QUESTIONS
WE HAVE ANSWERS

* What’s New?
* Simulation Highlights
: * Feed Performance
A * Dish + Feed Performance

" QUESTION +  Performance Sensitivity

ANSWER * Sun to Cold Sky
. e 23cm EME QSOs
e Build

e What’s Next?
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