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l. Introduction

This poster describes experiments implemented to baseline the performance of the antenna used for
the Wideband Instrument for Snow Measurements (WISM). WISM is under development for the NASA
Earth Science Technology Office (ESTO) Instrument Incubator Program (lIP). A current sheet antenna,
consisting of a small, 6x6 element, dual-linear polarized array with integrated beamformer, feeds an
offset parabolic reflector, enabling WISM operation over an 8 to 40 GHz frequency band.

Antenna being raised to test position. Top view of antenna and near-field

probe.

VI. NASA GRC Planar Near-Field Range

Test Band Description Frequency (GHz) Max B8 Probe Port Co-Pol X-Pol Actual Test Time
# Start Stop Increment (hrs)

l:>40 by 40 by 60-ft fest VOIume 1 Ku-Band (Radar) 1695 17.45 0,05 50° WR42 V1 X X 8.5
i i K-Band (Radiometer) 18.60 18.30  0.05
= vert’ Cal Scanner with 22 by 22-ft Scan plane 2 Ku-Band (Radar) 16.95 17.45  0.05 50° WR42 JHL X X 8.5
- = = K-Band (Radiometer 18.60 1880 0.05
= 15 ton capacity azimuth over elevation pedestal e
=~ Removable sidewall, bridge cranes, and drive-in ST T T e

doc k X-Band [Radiometer Enhanced) 10.55 10.75  0.05

5 X-Band (Radar) 950 10.00 0.5 60° WR-90 JH2 X X 9

= Nearfield Systems, Inc., transceiver, motion control, Keand (Radiometer Enhance) 1055 1075 008
and experiment and data processing software . S i S N e i R
= Transceiver frequency range 2 to 50 GHz

First prototype. Second prototype.

3 Ku-Band Lower (Radar Enhanced) 13.35 13.85 0.05 50° WR-62 W1 X X 3.5

Il. WISM
The WISM featured the application of an innovative feed antenna design for use
In a reflector system (see companion poster in this session titled “Design of an
8-40 GHz Antenna for the Wideband Instrument for Snow Measurements (WISM),”

7 Ka-Band (Radiometer) 36.00 37.00 0.10  45°(Back/spillover lobes) WR-28 JH1 X X 17.5

by Durham, et al.). NASA Glenn Research Center supported development of the = Probe rotational stage for automated polarization - 7 T N N A S
feed design by providing characterization measurements of two prototypes and 851745 005 45" (Back/siloverlobes .
design by providing ¢ : prototyp : Photograph of the final WISM control - S N A A

two final design versions in a far-field range. The reflector system was tested in a :
antenna feed deSIgn. Outer 10 Ku-Band Lower (Radar Enhanced) 13.35 13.85  0.05 50° WR62 JHI X X 35

planar near-field range. dimensions of the antenna are

/1.1 by 71.1 mm, although the
PolyStrata (Nuvotronics, Inc.)

lll. Summary of Far-Field Tests Performed on the Final Design Versions portion is 38.1 mm on each side.
0, . T . T . T T T . 37 . . . . - 1 r .
= Radiation Patterns = Gain sl | o el
* Four frequency bands e X, Ku, K, and Ka frequency bands 0/ - . | |
- X-band (3.5 to S0 GH2) » Each port S8 s, il it
- KU'band (1 6.95 to 17.45 GHZ) |:>Return Ioss "qg: -20 r'—ED-pDI &0 4 |
- K-band (18.6 to 18.8 GHz) e 8 to 40 GHz € 25 \—X-Pol el
- Ka-Band (36 to 37 GHz) e Each port = 2‘5’ 332
e Principal and intercardinal planes 87 ’» 3 "_
e Four ports g . 30W
- Dual linear antenna < o \ 2 |
- Two ports per orthogonal polarization 55, 28
° Co-pqlarlzed and Cross-polarlzed, each port %5 30 -25 -20 15 10 -_5 0 5 10 15 20 25 30 35 2106 364 362 363 36.4 365 366 367 368 369 37
® MagnltUde and phase Azimuth (deg) Frequency (GHz)
Far-field pattern cut at 36.5 GHz. Ka-band directivity and gain.

IV. Characterization Results of Final Design WISM Antenna Feed Versions
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Feed principal plane patterns at Feed Ka-band gain. Feed return loss. Azimuth (deg) Azimuth (deg)
36.5 GHz.

Co-polarized far-field pattern at 36.5 GHz. Cross-polarized far-field pattern at 36.5 GHz.
V. Reflector System Integration and Alignment

A = Leica Geosystems LR200 Laser Radar IX. Concluding Remarks
= Surface mapping and data analysis Testing of the feed and reflector antenna for the WISM demonstration has
* Provides best-fit paraboloid provided necessary system information and shown their suitability for the

e Focal point location d
= Feed integration Proposed purpose.

* Feed phase center known from design
and RF measurement
* Feed position mapped relative to reflector surface
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plane, and parent parabola; n, is the Demonstration, and Validation of the Wideband Instrument for Show

adjustment
normal to the WISM reflector, « Final position: phase center 0.013 in. from focal Measurements (WISM) work.
Laser radar used to ensure WISM reflector antenna  centered at the vertex, and n, is the point (0.044 \ at 40 GHz)

proper feed alignment. with WISM antenna feed. normal to the feed plane.

www.nasa.gov

PS-01646-0715




