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DirectionalStabilityoftheOpticalHeterodyneDetector

withIntegratedDiffractionGrating
回折格子をもちいた一体化光ヘテロダイン検出器の

機械的方向変化に対する安定性について
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Thisletterdescribestheprincipleandthedir-

ectionalstabilityofthenew opticalheterodyne

detectorwhichhasagratingcouplerintegratedona

Silicon photodiode.1)unlike the conventional

detectors,thewavefrontmatchingofthesignal(5)

andthelocal(エ)wavesisachievedbyanintegrated

diffractiongrating,whichisdirectlyfabricatedon

topofthephotodiodesurfaceasshowninFig.1.

Supposethesignalandthelocalplanewavesare

obliquelyincidenttotheshallowgratingandpartly

diffractedasshowninFig.1,Thewavefrontmatch-

ingconditionofthetwowaves,whichisnecessaryin

theheterodynedetection,Canbederivedfrom the

surfacemomentumconservationlawasshowninFig.

2.Thewavefrontmatchingcanbesimplyexpressed

aS

k(sin08+sinOl)-K (1)

where05andeLaretheincidenceangleofthesignal

andthelocalwaves,respectively,Aisthewavenum-

berofbothwaves(notethattheiropticalfrequencies

areapproximatelyequal),andK-27[/A whereA is

theperiodofthegrating.

Todemonstratetheeffectivenessofthisnewheter-

Odynedetectionschemeexperimentally,aphotoresist

gratingisfirstformedontheSi02coating(～0.2mm

inthethichness)ofcommercialsiliconphotodiode,by

aholographicexposureusingaHe-Cdlaser()-442

mm).Thegratingperiodis514nm.Thedetectorthus

fabricatedisthenplacedintheheterodynedetection

system schematicallyshowninFig.3.Theincident
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photodeteetingsurface

Fig.1Propagationdirectionsofsignalandlocalwavesin
vicinityofintegrateddiffractiongratingforcedontopof

photodiodesurface.

Fig.2Thesurfacemomentumconservationlawonthe
grating.
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