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Fundamental Theory on the Zeros Distribution and Propagation Transformation of
Multizeros Optical Beams for Long-range Displacement Measurement Applications

#X|2E o|Folx', AlE Mo|x| 2, Ralstal EF 2 ot AlAF

2 H gy’

Tkumatsu Fujimoto', Seichi Sato®, Toru Kurihara®, Shigeru Ando” and Young-Sik Pyoun’

'oF9 714 AFA,

‘%7 vt A

S3etat, A% gt 7)AF e

Key words : 6-axis Displacement, Laguerre-Gaussian Beam, Multizeros Optical Beam, Multizeros Points, Superposition, Propagation

1. ME

LG % (Laguerre-Gaussian) %olA] 714 5-&of A3t

EAAE Fx25 71X 3 9l MO 2(Multizeros Optical Beam;
g% 44 3 ) S o8 AlEE ¥ AF Ves AMY
sh7] 98l Zash 715'*]4 AT A3E H3stax gl
HT FHHI G 4 & FHez IJA &
Xl 59 9% —7}7<]51 Jal Fy= I F F
oA/l ME %)HQE 2 Ao BEE T Fio]| o]F
TFHol A= FAAH EO]E E4& 7 vk LG ¥ F
oM 7P wheek F2E 7RAA 9 MO W, vt
EAE 7HAR A7) Wi, FAE WY ASeel &

)17 G- Aoz, o] dFS HAHORE 3l 4
A7 3k fFde AE BIXE X3 9] wiEel, o
FARL, 3D YA WY ASo] dolAol WA 3% WY
Azl ZF g Agg FHo] At w3 AA 9
A EIE AR Qo n F AR He Afoe=, 2 F
S FAHOE 2 o YA FERE MHEER, IA 3 FH W
Y AFAANE =2 AUEE 714 F A}

(2) Fourier W 3lol| tjsA] EwolH, &, 3d J3
ol W] ¢35, 2AYGo] AejH ANE - YJA FET)F A
2 Aol tslA molth,

Mo

e 94 6 % W9 AZol Agstin Ade 4
o1t}
2 ATl MO WE o §@ ASVES s
1

AelA dagt 7|24 42s wsEEdn! 59

= = s T
MO Hlo] T3l o 5 Ao #Feleh A

topological charge)©] W& T4 02 7|22 Hybol] FaA
A AEgh 2ea g
A 275

B
o
o
1o,
1
r-g_r‘
N
olr
oX,
=
s <
=4
N

2.MO 49| 7l

LG W LG;(r.6.2) 3=, Maxwell o] sp& A2 ] 2 5 3k
o} Fom A= A% AXAR0. QA Holx
2o Bl AP gl AAR FaE AR U LG
Bl 0]
=R S
E(r,e):iexp _r r" exp[iné)]

270° 20° D

o 4] A 2ot}

e —

(a) Amplitude (b) Phase
Fig. 1 Beam profiles of the MO beam with topological charge
n=5.
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Fig. 2 Cross-section diagram of the amplitude distribution of the
MO beam with topological charge n=1.
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(a) Amplitude (b) Phase
Fig. 3 Composite MO beam produced by superposing the two MO

beams whose topological charges are n=5 and m=1.
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Fig. 4 Heterodyne interference optical system to realize the
displacement measurement using a MO beam.
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(a) Amplitude
Fig. 5 Beam profiles of the MO beam with topological charge n=1

(b) Phase

after propagating a distance of about 15 m in the room.
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