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W?2IMU Dual-Mode Feedhorn
u Invented by Dick  Turrin, W2IMU & patented
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Dual -mode Horn

Input Waveguide only propagates TE11 mode
Flare generates TM11 mode

Modes travel at different velocities in horn
Horn length chosen so modes cancel at rim
No currents in rim A Reduced sidelobes

u More power on dish
u Less ground noise



W2IMU Dual-mode Horn

u Original 1.31 T horn diameter

u W2IMU also described 1.86 | horn diameter
u Diameters from 1.22 | to ~2 | diameter work
u Horn length increases with larger diameter

u Flare angle decreases with larger diameter



Copper Feeds for 10 GHz
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Machined
Aluminum Feeds
for 10 GHz
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Measurement

Good measurement is hard at higher frequencies
Easier at 10 GHz

Machine accurately at 10 GHz

Several aluminum pipe sizes available for 10 GHz
Simulate horn lengths for 30 degree flare
Machine with range of feed diameters

Measure Sun Noise
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Machining Aluminum Feeds

Horns are around 50 mm diameter, 100 mm long
Boring from solid stock difficult and wasteful

CNC machine flare section with input waveguide
Turn down to almost fit inside pipe (~0.1 mm over)

u Measure after cooling off & machining heats material

Heat pipe to > 100 C - expands ~22 ppm/degree
Slip over flare section
Permanently attached after cooling (in seconds!)



W2IMU
feedhorns

Original
and three
arger sizes

Matching
Plate 0
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G/T

u Gain/ Tsystem is what counts for EME
u Gain/noise A S/N (hearing signals )
u Small Dish:
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u 2 meters:
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W2IMU Dual-mode feed, 1.31Adiameter, LHCP

Original W2IMU feed

Feed Radiation Pattern
Feed Phase Angle

0 10 20 30 40 50 60 70 80 90
Rotation Angle around specified

Dish diameter =20 4 Feed diameter=1.31A  Phase Center = 0 A beyond aperture
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W2IMU Dual-mode feed, 1.71Adiameter, LHCP

Large W2IMU feed
1. 711 di ame't

Feed Radiation Pattern

0 10 20 30 40 50 60 70 80 90

Rotation Angle around specified
Dish diameter =20 . Feed diameter=1.71A  Phase Center = 0 A beyond aperture

Best G/T at lower /D
(antenna only)

But closer to offset dish
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W2IMU Large Dual-mode feed 1.71A diameter
Receiver Noise Temp Comparison - 15,30,45,60,75,150 & 290K

Large W2IMU feed
1. 711 di a

Tsyseffect

Feed Radiation Pattern

0 10 20 30 40 50 60 70 80 90

Rotation Angle around specified
Dish diameter =20 . Feed diameter =1.71A  Phase Center = 0 2 beyond aperture
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Sun Noise (& Ground Noise)

u Sun compared to Cold Sky

u Indicator for G/T

u Ground noise compared to cold sky

u Indicator for Tsys
u Measure on preamp directly for Noise Figure



Measure Sun Noise
with
TotalPower by IONAA

u Uses RTLSDR Dongle
u Connect to IF output
u Modest Laptop adequate




TotalPower

Location Cabot 4" Total Power plot
Latitude 43.0922 Longitude 12.5772
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Noise Figure
Preamp and
Feedhorn

CS/G

Dish behind
shields from
Ground noise




TOTAL POWER Freq=144Mhz, gain=30dB, MSPS=2.4

TotalPower
plot of
Preamp and
Feedhorn

6.1 dB CS/G
A 0.75 dB NF




Measure Rover System

Sun to Cold Sky

and
Cold Sky to Ground




TOTAL POWER Freq=144Mhz, gain=30dB, MSPS=2.4
dB

10GHz Rover System

Ground

Drift Plot 0

Point at Sun,

earth rotation moves
sun out of beam.

Then point at Ground




Troubleshooting

Use similar feed with
Power Meter
or
Noise Source & NF meter
or
Spectrum Analyzer
i Typical loss ~1 dB




Dish Feed Comparison

Larger Dish (1.2 Meter)
Low-noise Preamp

at feed

(short waveguide)




1.88 1 Diameter
1.751 Diameter
1.62 1 Diameter

1.31 1 Diameter




Large W2IMU Feed
1.88 | Diameter
1.2 meter dish



