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1 Introduction

This document serves as an installer’s introduction to the L-band Interference Sur-

veyor/Analyzer (LISA) instrument. LISA was developed under ESTO Project NAS5-

02001, entitled “Digital Receiver with Interference Suppression for Microwave Ra-

diometry.” The PIs for project are Joel T. Johnson and Steven W. Ellingson, both

of the Ohio State University (OSU)∗.

This document includes the form General Experiment Information and Request

Worksheet (see final pages of this document) required by the NASA Wallops Flight

Facility (WFF).

1.1 Experiment Background

Microwave radiometry at L-band is a crucial technology for meeting NASA goals

in remote sensing of soil moisture and sea salinity. Standard systems are designed

to operate in the ”protected” frequency band 1413 ± 10 MHz. However, previous

airborne L-band radiometer measurements have been corrupted in some cases by radio

frequency interference (RFI). LISA is designed to provide more information on RFI

properties at L-band, so that future systems can be designed to be more resistant to

RFI corruption. This information will also support the efforts of the above referenced

ESTO project, which focuses on extending L-band radiometer frequencies outside the

protected band through the inclusion of an interference suppression processor in the

∗Address: Dept. of Electrical Engineering, ElectroScience Laboratory, The Ohio State University,
1320 Kinnear Rd., Columbus, OH 43212; Voice: (614) 292-7981, Fax: (614) 292-7297, E-mail:
johnson.1374@osu.edu or ellingson.1@osu.edu.
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system. Knowledge of RFI properties in a wider bandwidth surrounding 1413 MHz

is critical for this project.

1.2 Goals/Objectives

The LISA experiment has two primary goals:

1. Survey/analyze RFI properties (including both average and peak powers) in a

wide bandwidth surrounding 1413 MHz.

2. Survey/analyze the protected band (1413 ± 10 MHz) to clarify the influence of

in-band and out-of-band sources on standard systems.

An airborne platform is crucial for this experiment because RFI source propaga-

tion losses for a ground based system are much greater, and because platform motion

will provide a variety of RFI environments for the study.

2 Description of Equipment

LISA consists of an antenna/front end unit (AFEU) for mounting in the P-3 bomb

bay, and a standard 19-in equipment rack inside the P-3 cabin.

The AFEU is shown in Figure 1. The antenna used is a low-gain, wideband planar

spiral placed in a circular aperture in the AFEU enclosure. The AFEU enclosure is a

rectangular aluminum box of dimensions 12-in × 17-in × 3-in. The AFEU includes

ambient-temperature terminator and noise generator calibration sources, as well as

the LNA and RF amplifier stages of the receiver. Use of a low-gain antenna for

this application is desirable, as the goal of the measurement is to observe as many

RFI sources as possible. The AFEU should be mounted with the antenna facing

toward the nadir. The plane of the spiral should nominally be flush with the surface

of the aircraft, although this is not critical: the AFEU can be recessed into the

bomb bay by a few inches, as long as the antenna field-of-view is not significantly

blocked. Alternatively, the AFEU can also be mounted slightly outside the airframe

if necessary. A pair of L-brackets are mounted on opposite sides of the AFEU and are
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intended for use in mounting. Holes and mounting hardware may be placed anywhere

on the extended edges of the L-brackets.

The remaining system components are located in the equipment rack, and include

the receiver downconversion, “survey”, and “analysis” stages. In general, “survey”

(power spectral density measurements over large bandwidths) is performed by an

Agilent Technologies Model E4407B spectrum analyzer, while “analysis” (waveform

capture of specific signals) uses a custom coherent digital receiver with 16 MHz in-

stantaneous bandwidth. A computer for control of the entire system and a universal

power supply are also included in the equipment rack.

The interface between the AFEU and the equipment rack is via three coaxial

cables. The cables may be of any type as long as they are 50Ω with less than 10 dB

attenuation. RG-223 is recommended although RG-58 will suffice. The cables must

end in SMA male connectors at both ends, and there must be no DC blocks (e.g.,

series capacitors) anywhere between the AFEU and the equipment rack.

The three connections between the AFEU and equipment rack are labeled J1, J2,

and J3 at both ends:

• J1 provides DC power for the AFEU’s RF electronics. It also carries a binary

control signal from the equipment rack to the AFEU, by means of a small change

in the level of the DC voltage, which is used to control the state of the antenna

switch.

• J2 provides DC power for the AFEU’s noise generator. It also carries a bi-

nary control signal from the the equipment rack to the AFEU, by means of a

small change in the level of the DC voltage, which is used to control the noise

generator.

• J3 carries the RF output of the AFEU back to the equipment rack.

The equipment rack is shown in it’s operational state in Figure 2. As of September

3, 2002, LISA is installed in a standard flight-certified equipment rack on loan from

the NASA Wallops Flight Facilty. Note that a pull-out keyboard/monitor is used.
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Figure 1: The antenna side of the AFEU; i.e., this would be the view from the ground
with the aircraft overhead. Note L-brackets (included to aid in mounting) on top and
bottom (with respect to orientation in this picture). Connectors J1, J2, and J3 are
mounted close together on one of the long sides of the enclosure.
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The operator requires access to this keyboard as well as to the spectrum analyzer

mounted above it while the system is operational. In addition, the operator may

require access to the rear of the rack after the system is installed.

The entire LISA instrument is powered from a single 115VAC outlet, from which

the UPS is powered. All other equipment in the rack is powered via 115VAC outputs

from the UPS.

Figures 3 and 4 show the LISA equipment rack as it appears in the “stowed”

configuration; e.g., keyboard/monitor unit retracted, rack ready to be moved.
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Figure 2: The LISA equipment rack, as it appears when the system is running. (Note
that the cardboard box, blue plastic bag, and metal enclosure (actually, the AFEU)
are not part of the equipment rack and just happened to be stacked there when this
picture was taken.)
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Figure 3: The front of the LISA equipment rack, as it appears when the system is
stowed. From top to bottom: Spectrum Analyzer (removed in this picture), LISA
electronics box, 1U keyboard/monitor unit, computer, DC power supply, UPS.
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Figure 4: The rear of the LISA equipment rack, as it appears when the system is
stowed.
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