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ABSTRACT

Jnterimresults ofa current study on upgrading the geosynchronous operational environmental Satellite (GOES) infrared (IR)
sounder are presented. Considered are a 15 cm diameter telescope to reduce instrument size and weight, use ofa Fourier Transfonn
Infrared (FTIR)inteiferometerfcrhigh spectral wavelength resolution, a small detector focal plane array (FPA) operating at 65K, and
combining the instrument with a microwave sounder. Retrieval performance improvement from the FTIR sounder is estimated.

1. INIRODUCTION

This is a report ofsome interim results from an on-going study being conducted at MIT Lincoln Laboratory. The study is
examining IR sounding instruments to be employed on geosynchronous weather satellites in the early 2000 time period. The aim of
the study isto determine sounder insimment designs and configurations that could improve perfonnance and reduce cost. The purpose
ofthis report is to describe a point design that illustrates some ofthe technical issues being considered.

Peiformance improvement could result from using a small, cooled EPA. The FPA would increase radiometric Sensitivity as
well as reduce time required for sounding a given gcographical area. Combining the IR sounder with a microwave sounder would
improve overall retrieval perfonnance, particularly from cloud covered areas.

Cost couldbe reduced by utilizing sznallerjess expensive boosters forlaunching sateffite payloads into geosynchronous orbit
To accomplish this the current GOES payload consisting ofan IR sounder, imager, and several other instninients might be separated
into two packages. Figure 1 ifiustrates this concept where a microwave and IR sounder are on a separate satellite that is operated in
close orbital proximity to a satellite for the imager and associated instrunients The idea is that ofreplacing a few large sateffites with
a constellation of smaller ones. This would lower individual launch costs and would also allow upgrading satellites with improved
instrumentation on a less expensive and more timely basis.

Spacecraft weight savings may be achieved by using lightweight alloy structures, lithium batteries, and plasma thrusters.
Weight savings could be achieved for an imager and an IR sounder by using lightweight optics and high density electronics packaging.
Further weight reduction of an JR sounder might be achieved by utilizing a smaller telescope aperture than currently used.

Table I illustrates a weight budget for projected combined JR and microwave sounder.

Table 1. Projected Weight (ibs) of GOES Instruments

Instrument Current Advanced

IRSounder 290 130

Microwave Sounder - 220

Imager 270 -

Total Weight 560 350
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