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Overview
Toyon production antennas have been arriving at UChicago's High Bay

We have absolute characterization measurements comparable to company
measurements and simulation results

In this presentation, | will cover

Return Loss (S11)
Port-to-Port Isolation
Gain & Impulse Response
XFDTD Phase Center
XFDTD Arraying

Then | will end with the next steps and a timeline
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Antenna Crates

- Dimensions: 88" x 58.6” x 80.9” (Iwh)

- Weight: 725 Ibs (each antenna 4.8 kg)

- 18 antennas per crate; Total 7 crates

- Currently 5 at UChicago, expecting last 2 in June
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Vertical and Horizontal Port Decision

Port orientation is decided

Physical difference: V port feed in front of H port feed

PUEO Collaboration Meeting 2024 (OSU)

When mounted, Vertical port faces downwards, and
Horizontal at right (left) from the back (front)
Same handedness as ANITA IV antennas
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Return Loss (S11)

All received antennas are within S11 spec

—— V Port Avg
—— HPort Avg
-10dB Spec |

[V Port Band
H Port Band
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H Port avg std: 1.26 dB ‘
-60 | V Portavg std: 1.1 dB

Avg max-min difference, H Port: 6.64 dB I

Avg max-min difference, V Port: 5.58 dB
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Thanks to Scott Mackey and Natalie Orrantia for help on these measurements
Measurement Details (PUEO-doc-264-v1)
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https://pueo.uchicago.edu/DocDB/0003/000364/001/2024%2005%2003%20%28Docdb%20ver.%29%20Impulse%20Response%20and%20Gain%20Result%20Summary.pdf
https://pueo.uchicago.edu/DocDB/0002/000264/001/2023%2005%2025%20PUEO%20Initial%20Set%20of%20Production%20Antennas%20Final%20Report.pdf
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Port-to-Port Isolation (Single Antenna S21)

All received antennas are within port-to-port isolation spec
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https://pueo.uchicago.edu/DocDB/0003/000364/001/2024%2005%2003%20%28Docdb%20ver.%29%20Impulse%20Response%20and%20Gain%20Result%20Summary.pdf
https://pueo.uchicago.edu/DocDB/0002/000264/001/2023%2005%2025%20PUEO%20Initial%20Set%20of%20Production%20Antennas%20Final%20Report.pdf
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Boresight Gain & Impulse Response

Warminster results consistent with simulations and company

SNO001 HOR Boresight Gain
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Calculation Details (PUEO-doc-364-v1)
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https://pueo.uchicago.edu/DocDB/0003/000364/001/2024%2005%2003%20%28Docdb%20ver.%29%20Impulse%20Response%20and%20Gain%20Result%20Summary.pdf
https://pueo.uchicago.edu/DocDB/0003/000364/001/2024%2005%2003%20%28Docdb%20ver.%29%20Impulse%20Response%20and%20Gain%20Result%20Summary.pdf
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Gain Patterns
Consistent with XF patterns within 1.5 dB up to 40°

LPH->SNOOS5 Port A E LPV->SNOO5 Port A H
90° 90° 300.0 MHz
400.0 MHz
120° 60° 120° 60° 500.0 MHz
600.0 MHz
==700.0 MHz
== 800.0 MHz
== 900.0 MHz

o o
150 30 == 1000.0 MHz

1509
== 1100.0 MHz

= 1200.0 MHz

—180° —-180°

—-150° -150° -30°

Step sizes: 1 deg; 5 MHz

-120° -60° -12

« Ranges: 360 deg; 80 - 1300 MHz

More results and details (PUEO-doc-335-v1)
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https://pueo.uchicago.edu/DocDB/0003/000335/001/20240226%20Warminster%20Measurements.pdf
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XFDTD: Phase Center

Emitted pulse at far field fitted to circle in co-pol ridge plane foocg
— Circle center is the approx. phase center (at all frequencies)

Time: 21.762 ns
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More details (PUEO-doc-278-v1)
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https://pueo.uchicago.edu/DocDB/0002/000278/001/2023%2006%2021%20Antenna%20Simulations%20XFDTD%20Phase%20Center.pdf
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XFDTD: Arraying

- 1-2 dB increase in peak gain around
500-700 MHz band
- Confirmed with 1x3 measurement in
high bay
- Squinting occurs at some frequencies
(eg. 550, 700, 1300 MHz)

Array Comparison: Peak Gain
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More results & details (PUEO-doc-321-v4)
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Thanks to Jim
Beatty for this
plotting code



https://pueo.uchicago.edu/DocDB/cgi-bin/ShowDocument?docid=304
https://pueo.uchicago.edu/DocDB/cgi-bin/ShowDocument?docid=304
https://pueo.uchicago.edu/DocDB/cgi-bin/ShowDocument?docid=304
https://pueo.uchicago.edu/DocDB/0003/000321/004/2023%2012%2011%20Antenna%20Array%20Studies.pdf
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Antenna Response for PUEOSIim

We have
Self-Measured Single Antenna Data
Toyon-Measured Single Antenna Data
XFDTD Simulated Single Antenna Data
XFDTD Simulation Antenna Array Data

Which one to implement into PUEOSim?
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Get updated antenna responses for PUEOSIim

Spot-check measurements for incoming antennas
- S11, 0° - 30° gain responses

StiData  Impulse Resp Data

Label and Logging
- Port labeling, Position labeling
- Data will be uploaded to github &
midway (UChicago)

Toolkit for measurement analysis:
- https://github.com/ZackAshM/rftoolkit
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https://github.com/ZackAshM/rftoolkit
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Timeline

May24 Jun24 Jul24 Aug24 Sep24 Oct24 Nov24 Dec24 Jan25 Feb25 Mar25 Apr25 May25 Jun25 Jul25 Aug25 Sep25 Oct25 Nov25 Dec25 Jan26

Receive Production
Antennas

Spot-Check
Measurements

Photogrammetry
Labeling & Testing

Assigning Antenna
Positions

Integration

Palestine

Antarctica
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Backup / Extra Slides
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Antenna

Nonconductive ~1m
Cart

VNA
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Gain Sweep Measurement Setup @ Warminster

Tower Rotation
Control

Polarization Roll
Computer
(Control) n

Receiver

Calibrated
Transmitter

Facility LPDA
\Faellty ) Plane Sweep

LY —— \ Builtinto
' Facility VNA System Facility
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Impulse Response Measurement Setup @ Warminster
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Function
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- Theta and phi coords are split in 5 deg grid

- Phi defined: 0 at +x, increasing for rotation about +z (in picture)

- Theta defined: 0 at +z, increasing for rotation about +y (in picture)
- This is consistent with previous presentations on xf sims:

Jim Beatty, Peter Gorham

- 3x3 array is canted 10deg down, side antennas are rotated
accordingly to payload radius
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https://pueo.uchicago.edu/DocDB/cgi-bin/ShowDocument?docid=304
https://pueo.uchicago.edu/DocDB/cgi-bin/ShowDocument?docid=206

