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18] 1. Diagrammatic representation of incident and
scattered waves in relation to the velocity vec-
tor of a moving particle.

O

=~ o= (k,—k;) N
gtk B E71E dolA HE A7 do)A F=t
Aherg-a whepo] M witfo|B R k= —klkl=2n1/A0]
22 A ()2 o5 o] Hel

wy=4mrcos(d)/A (2a)

fa=2vcos(6)/A (2b)
o 7)ol A A Ak g3 6 F53 AR 4=
Abolel zhxolrh wheba] A (2a,2b)ell A5 #}A EHF
o] qlabztel stakh-g sty =& FagE 54
3 BAle £ & o4 £ ch

22 o)Es Agte] #Heolzlo HHY =L o
Ho)xe] ZHWIE AuRcol AP0 ALEdle
do] x4 EHE= ‘aL—J A7) A Fugz v}
Aato] g3 zro] AR 4= glohr

E (2 H)y=E, expilk,z—w.t+o(t—2z/c)]+C. 3)

h=w, /ot 3ol H5E GeR I, 2 BA Eof ot
RS 2=02.2 3, ARHAIE S o) o R she
Hioleh, o)t delHs] 2HMEZ o sreba st
sl AR Sipisteln, CE & ghel o Hag
clck 1A B0 sl B g T fee
AR e 42w F e Agsz d
Qe )Ed + ek

E. @ H=/T) E expi[ —k,z—w,t+ ¢t +2/c)+ ]
+C. 4)

SEERIEREEREE]
Qdste] waygt Aelct,

4 @ R delAgel gl gl ¥l
AR AR BFASE A @)% e £
olfo] Mayal, ~u2 Sabel weba slabat 2]t
Wk ajeb Ak ogs 2] EAIE

Az AR e g

E & Y=E expi{(k,+ k) —2)+ k] —(w,+ @)t
+@lt— 2 —2)/c]} S[t—(—2)/c]
X expi{{et—(—2)/c]}+C. (5)

1 Aol Msk B Aol 8] AL, k= anlcls Aebite]
& o5 B$he otk S o) B B
del elalA st 292 159 278k 94
23he etk A G)9) e ARkgo] do)Hel 9
e dolx] N e darg WAHL old e
oM AT e e 2ok

[ rl

J

Iz H=ec{[E.(@ )+TE (@ HI*[EL (2 H+TE (2 H1)
=¢clE /TP +e|ESE—U—2)/c]TI*
+ec E E cexpi[ 2R, + R, ({—2)
— gt + ot +z/c—2/c)— ¢t +2z/c)—n]
X Slt—U—2)/c)] expil{o.[t—U—2)/c]}+C.
6)

q7]el| A KE*E)= E*ES] F7]|3#S 9v|slx, ¢
Aol A FEHE, e F71Y FHEolvh alESOTH
32 #Hle] 11 A 719 degk 17}5 A8, g, E, S
e dolx Azle) Wslaks AL Helx F317
el A A7) A= “]J—SI-E—E, o] A7)l 3E
#lo) & WAl & F3gt A7) 9} i) uhebA Ho] A
A7 o7 el & 5 lth

L®O=1I,+1expil 2k,1+k,l — wyt + ¢t —2/c)— ¢ (1)
— ] S¢t—1/expil ot —1/c)y] +C. ()

o) Aol p(t—2l/c)— p(O)F ] A7bFF L 2t WA
Aol = Al 4] Al 4 grh. Fubardde] #Ho]
APz} zZaelRey AS, F 2Acr)7HEt A3
Eo] 2t A§-olch mtef Fo] A FAld H o
o] MR EFoli Alfbe] F¥-3 Arhd, Az o
o]z} Ze] £7hHqel IR EF AL FoshA o
s AHE o] AS B o & ok

e (7)01|A1 2HZ] 93 HEE AT 471 A7
< wZel oot 717 LRk webA A
o] A *ﬂﬂt Aol 249 £2& Jehle 4 19
Foppr Wssing #e|AFe] Al7] Wists: HAsH

A

,.__._/(
al



LAF=T> e 5He)e <] 43 CO:

2l o] A

CO: Loser

MCT
Detector

Oscillo-
scope

Spectrum
Analyzer

23 2. Experimental setup for the self-mixing type
laser Doppler velocimeter.
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13 3. Typical sample of ac Doppler signal recorded
on an oscilloscope.
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2% 4. Typical sample of Doppler spectra recorded
on a spectrum analyzer.
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2% 5. Measured Doppler frequency as a function of
the object velocity component in the light
beam direction with #=45°. The line in the
figure shows the expected relation Equ. (2b).
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Z18] 6. Measured Doppler frequency as a function of
the angle between the light beam direction
and the object velocity. The line was calculated
from Equ. (2b)
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A simple laser Doppler velocimeter(LDV) using a CO, laser with its self-mixing effect has been
developed. We measured the laser power which was modulated by Doppler frequency, when monochro-
matic laser light was focused to a moving target. The Doppler-shifted frequency was controlled by
changing rotating speed of the turntable or the cosine of the angle between the direction of the

laser beam and that of the rotating velocity.



