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Estimation for influences of Self-Phase Modulation within an optical fiber in the all-fiber coherent Doppler lidar system
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Abstract
Measurement errors in Doppler velocity obtained by all-fiber coherent Doppler lidar system has been studied.
Self-Phase Modulation(SPM) in optical fiber causes optical frequency chirp within coherent optical pulses,
leading to zero Doppler velocity offset.  1.5MHz negatively chirped frequency has been estimated by spectrum
analysis in optical heterodyne signals between local and output-pulse signals The tempora transition of
measured chirp-frequency have qualitatively agreed with the theoretical values of SPM which are analytically
evaluated by the solutions for propagating equations.
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Fig.l Schematic diagrams of experimental setup for estimating frequency variations of transmitted light in the
present CDL system.



FigOOOOOOOOOOOOOOOOOOoOOOoUOOOoOoDOoOobOOoU0ODOOODOoOobOoODbDOoo
O0@UDOOO0O0 pulse OOOOODOOODOODOOOOOOODOOOOODOOODOODOO
goooobooboooboooboboboboosvHzZOODODOODOOOOOOOoooDoOoOoooOomuo
000 CewdContinuous WavelengthD D0 D 0000000000000 DOOO0ODOOOOO0O0ODOO
goooobo0boOo0o0bO@LDOoOobObOOo0ODOOO EDFAODOODOOOOOODOODOOO
gobaoMOODODOOD@mMOoOoOoooobLOOommwOOoO0ODOOoOoOOO0O0ooDOoobooOobOoEo
gbobobobE@LoooboboooboooboobboooooooboooboooboobboobbOouDOboo
gobooooooooooobooooboboooobobobobobobobobobobooon
goboEDFADOOOOO0OOO0ODOOO0O0DOO0b0OO0ObOO0nbOnOn

(a)pulse output with EDFA
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(c) pulse output without EDFA
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Fig.2 The heterodyne signals between local and back-reflected light (left: time domain data, right: frequency
variation). (a) pulse output mode, (b) CW output mode and (c) pulse output mode without EDFA
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Fig.3 Evaluation of chirp frequency based on Self Phase Modulation for the actual output pulses
(a) output optical pulse shape, (b) frequency chirp depending on output pulse shape
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