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Figure 2:The Lunar Reconnaissance Orbtier

ok “I | B (LRO) Lunar Orbiter Laser Altimeter (LOLA)
aofl o | instrument performed a novel proof-of-
o0 gty | concept one-way reception of laser pulses
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coded with the image information of the
Mona Lisa painting shown here. Earth
atmosphere effects on transmission are
shown at left, while simple error correction by
Reed-Solomon algorithm (e.g., commonly
used in DVD players) helped fill in missing
(white) or false (black) signals.
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INSTRUMENT DESIGN CHALLENGES FOR THE NEXT 3 DECADES

New insirumaeni tscnnologiss will nead to 02 imolemantad wiinin ine framawork of 2 DSOC optimizad iglescooe olus
soacacrait sysiam (1.e., an ooservaiory aporoach rainer inan 2 “orooa” aporoach). The coniinued imoaraiive io raducs

Mmass and power resources in tzennology developmentis snould orocead in parallel in any event, out pernaos witn an even
more ennancad focus. Power supplies, C&Drl elecironics, and intarfaces are likely o become even more siandardized

witnin 2 given ooservaiory framawork in order io be accommodaiad more narmoniously within individual mission designs.
rlence ina develoomeantof inese suosysiem tachnologies is likaly to avan more rigoursly oush indusiry wide and NASA-wids
standardization of requiramenis and spacifications.

A noiaole drawback for plangiary measuramenis from rluoole and JWST iyoe observaiories wnere one instrument figld of
view cannot overlap anoiner oy design is that they oreclude simuliansous time and/or spaiial coverage of interesting
features or time-variaole onenomena. Individual vack-end instrumenis are more likely in this case to imoplement vearm-
solitters or otner innovative ootical designs to snunt lignt of different wavelengnis onio diiferent deieciors simuliansously.
Tnis mulii-ouroose aooroach io muli-wavslengin insirumeni design would og a radical deviaiion from oresent designs inai
focus on ootirmizing all aspacis ofinsirumant parformanca to ineir spacified vandpasses.

Aninieresiing area for siudy and furiner tnoughi exists wnen coniemolaiing ine inclusion of boin in situ and remotie sensing
axperimants wiinin one ooservaiory+orooe mission. In situ (mass spec, fields, oariicles, active radar, eic.) exoeriments will
no douot wani io take advaniage of ine nigner daia raies aiforded oy 2 DSOC suosystem. Wneiner or not a dedicaied
D50C ielescooe systerm orovides a cosi savings in this tyoe of invesiigation will answer ine question on wheiner individuzll
olanaiary missions will face segragation oy maasursmeant iccnniques. For ramoie-sansing only tyos oosarvaiory missions
anoiner poieniial exisis o ootimize ine ielescopes for ine vand-pass of interest, from x-ray to far-IR and all comoinations in
nsiween,

SUMMARY

The future advancement of DSOC will greaily imoact tne paradigms we invoie for conducting olanstary missions ancd
cormnpining different oayload instrurnent elements. Wil there o2 a neignied soecialization of measurerment tyoes oer
mission? Orwill tzcnnologies converye to vetier enaole multi-wavelengin remote sensing olatforms? Wnat cormgplications
are includad wnen in situ measurarmeanis are also needad oy a oarticular mission? These oraciicalitizs will voin consirain
and enaole opooriunities for defining tne nypoinesses aole to be address oy future planstary missions.
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