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High sensitivity multiple beam interferometry

Wu Baogen
(Ingtitute of Mechanics,Academia Snica Beijing ,100080)

Abstract: It is shown that a Fabry-Perot interfferometer with smal wedge angle or a Fizeau
interferometer isilluminated by a collimated multiple longitudind mode He-Ne laser beam ,the gpacing of
adjacent fringes dependson the ratio r = d/ L ,here d and L are the length of the interferometer and
laser cavity. When r is a integrd , the different order fringes corregponding to different modes are
overlgpped and the intendty of fringe is maximum and the fringe acing representsA /2. When r is
fraction,r= N/ M, N and M are both prime numbers,the fringe Spacing is correpponding toA/ M. It is
easy to get M =10 for along cavity He Ne laser ,the interferometric sendtivity is then 10 times that of
M- Z interferometer. Thisinterferometer can be gpplied to examining of the opticad componentswith high
precison and the measurement of low flow field. Some gpplications are presented in this paper.
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Fg.1 The normdized intensty distribution of multiple beam interference
) ) (a) —transmitted (b) —eflected
0/2=knd= nit , 2nd = m (3)

1, m , )
d(x,y) = m(x,y)A/2n (4)

d , n , J':n(x,y,z)dz: m(x,y)A/2 (5)
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Doppler 1500M Hz ,
Fg.2 The longitudind modes of a L,
He-Ne laser under Doppler Av = ¢/2Ln, (6)
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Fig.3 a—thefringe location for different modes : dL=12,3/2,52 ,
b —fringes overlgpped for d/ L =1/ 4 A/4;
dL=1/3,2/3,4/3 , A6 , , dL=NM
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Fg.5 Thefringe patternsof d/ L =1/2, ’
1/4, 1/ 10 for HeNe laser with s
L =120cm Doppler
(2) M1 R=80%, A/20
M2 50/ 50
d ,dL=12,1314, )
, 6 ,
(3) M1 ,M2 R=80% ,
( 20v) CCD
) 7 dL =1,
1/2,1/3,1/4 )
(4) 8 Ske ,

Fg.7 The interferograms of a congtant temperature fidd
formed by a warm iron d/ L =1/2,1/4,1/6,1/8
(from I€ft to right)
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dL <110

FHg.6 The interferograms formed by a plane
mirror ( <A/20) and 50/ 50 beam
litter with aberration
a—d/L=Y2 b—d/L=16

6Torr

Fg.8 Fringe patternsof SFginjectioninto ar at 6
Torr ,d/ L =1/ 2 a—eference fringe pattern
b —mixing flow fidd pattern
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