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The present invention nlrues to a two-wave holo- 
graph interfenmetry s y s t a n  and method. In such 
systems a nfacnce beam holographic is super-imposed 
on an object bCm& the object beam bang 811 image 
obtainai by passing abeam through an object regarding 
whicfr some pyameta (e.& tempaaturr gradient) is to 
be mummi. A photograph (SO) of the superimposed 
beams @) is taken. The present invmtion employs two 

tion h pardcukrly amccmai with t h e w  of a prism 
assembly (C) which camus the two ditTmnt wave- 
length (Wl, W2) of the object beams to emerge from 

two holographic images which are slightiy displaced 
from each other. 
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object (B) d two rrferrncc (A) beams and the inVen- 

the prism at slightly different a@c& thereby providing 
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DUAL WAVELENGTH HOLOGRAPHIC 
I N T E W E R O M E T R Y ~ A N D ~ O D  

ORIGIN OF THE INVENTION 
The invention dncnkd herein was mde inpart by 

be rmsut.ctpr+d a d  UKd by or for the Govanment for 
employee3 o f t h  umited stam Govamnmt and m y  

g o v m  poposcs without tk lnvmu.lt of any 
roylltksthaamortharfor. 

BACKGROUND OF THE INVENTION 
Hotolp.phicbPtafiromeCry isuwdtostudyflrrid 

flow pharomrpr Grdialm in the fluid a n  be CIUIcd 
whtias-- - -  or 

~ c a m a t ~ k c m c n t b e t w o t y p a o f  
Mziuions Holography with two wavdengthanbe 
uacdtodctamme . ~ t s c r u s e d b y e r r h o f t h e t w o  
types of midrms. This is done by comparing the two 
i m y p s t h t u e ~ f t o m t h e t w o w a v d e n s t h s .  
'Ibediffkmx iafrinscsprcine~theimrgesanbe 

' ' 4 Y  to - whahathe 
vsri.tionaAtpaent,tbetwoimagesarcobtrirvdby 
rcammm@ the hologram Wi th  the fint uravtlalgth 
and takmg aphotogmph, tha -g with the 
secoad wavdmgth to obtain a second phdolprph. 
Both imrges arc recorded and ovcdappcd simdt& 
neoudy 011 the holographic film. Sitiudiffermcc in 
fringe opocine in some cases CM be V a y  srMl4 great 
cam mautbearaciscd inohining a d  recording the 
individp.lphnbograpba 

mirror5 in nrkbne hobgrrphic intafcnmetry to 
change tbcpollitionoftherefaauxcfamakunnktivetotk 
objazkrm. 

U.S. ht No. 3,802,758 discloses a hobgraphic sys- 
tem wherein a duai hologram holds b used to adjust 
the position of one hologram relative to the other. U.S. 
Pat No. 3,758,187 discloau a hobgraphic system 
whcreiu a rotaring polygon mirror is d to adjust the 
poSitian of a reference beam. U.S. Pat. No. 4,597,630 
k l o s a t b e m e  of adove prism to split an object beam 
into two beams in a holography system. U.S. Pat. No. 
4,428,675 flkknws a 7 rygaa 

ent of aprirm system to modif'y the posi thw of a @ of 
object bamr in a dunl-bam holograpbk intafcrome 
try Jyacm. Thir Causa tk imaga 011 tbe halognm 
dnrine - ' . t h e  
two inuges willkdispked cnoughsothyane~ 
format photographmaybe taken that will containboth - 

SUMMARY OF THE INVENTION 
Two laser beams of dif€aent wavcimgtb arc aligned 

and passed through a cube beamsplitter. The wave- 
lengths for one expaimcnt were 632.8 nm and 442.0 nm. 
Thc beamsplina separateseachof the two beam into a 
refer- beam and an object bcam. Both the reference 
beams and the object beams are then spatially filtered 
and coibated. The reference beams are made to be 
incident on the hologrsphic film. The object beams pass 

mcnt. The object beams then pass through a prism as- 
sembly that causes the two wavclcngths of the object 
beam to anage from the prisms at slightly different 

b ~ k k f w a H O k + p p h Y ~ = W .  a 

~ - d b y c o a c c n t r a t i o n o r ~  

u.s ht 3,860,346diScb thc -Of 8d- 

Ho~mr, tbepiiorrutdoesmt did-&-- 

through the tcst ell which contains the fluid m- 

angles. The two object beams are then incident on the 
holographic film where the hologram is made. The 
prism assembly can be modified to achieve different 
Kparatiolu of the images. Since both photographs are 

5 taken simultaneously, the sensitivity of the system is 
greatly improved. 

DESCRIPnON OF THE DRAWINGS 
The umstnmion designed to carry out the invention 

10 will be dclcn'bed, to&= with other f a -  
turrs thereof. 

The invcnticm will be more d y  understood from 
a reading of the fonowing spaification and by refer- 
cnce to the accompanying drawings forming a part 
thaeof, whacin an example of thc invention is shown 
and Whaein: 
FIG. 1 is a schanatic vim illustrating a dual wave- 

length holographic intufcromchy mahod in accor- 
dance with the inventicq and 

2o FIG.2isaschumtx . vimillumaringthereconstruc- 
tion of a hologram f h n  a dual wavelength holographic 
mtaflmmcrly mahod in accordance with the inven- 
tion. 

25 DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Referrine now in more detail to the drawings, a pair 
of lasas 10 and l2 gmnste aligned ppralld beams 14 
and 16 rupectivcly. The wavelength of laser beam 14 is 
different from the wavelength of laser beam 16. In one 
UBmpk mvdengtb  of Wh632.8 ~l~ll and W2~442 .0  
mn were utikal. For this purpose, any suitable lasers 
maybe utihcd at 10 and 12, such as a helium-aeon laser 

35 and a argon lascr. Beams 14 and 16 arc rdlecled by 
mimrrS 18 and20 and arc direaed through a shutter 22 
totedirrcting mirrors 24 and 26 which pass the beams 
through a conventional cube beamsplitter 28. For this 
purpose, a second redirectiag mirror 30 is provided for 

beams Mand 16 into a reference beam A containing the 
two w a v e h g t b  and an object beam B containing the 
two -vel- The split beams emerging from the 
kamppltter arc fint passed through spacial filters 32 

45 and 34 rrspeCtivcly. Filters 32 and 34 spatially filter and 
collinmc th split beams. Thc reference beams A are 
directed to ho101y.phic film 38 by means of a reflecting 
mirror 40. Theobject beams B arc passed through a test 
cell 42 which ccmtaina the fluid expaiment. The object 

50 beamsthen p a  through a prism assembly C that causes 
the two wavelength of the object beam to anage from 
the prisms at slightly different angles. The two object 
beams arc then incident on holographic film 38 when 
the hologram is made Rism assembly C includes two 

4 k beam l& The beamsplina separates each of the 

55 convaltiod prirrms 44 and 46 which may be arranged 
and modified to achieve dif€Cralt sepatations of the 
images. The prism n b l y  C CBWS the CTC- 
at& by each wavelength to be slightly displaced ou the 
hologram during teconstnrction. During reconstruc- 

60 tion, the two images wil l  be displaced sufficiently that a 
large format photograph may be taken contaming both 
images. Referring to FIG. 2, large format picture 50 is 
illustrated as being taken of the superimposed reference 
and object beams D of hologram 38. This may be done 

In accordance with the invention, a method of manip- 
Uiating holographic images on holographic tiim for 
improving the accuracy of data reduction is disclosed. 

65 by any suitable camera 52. 
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The method includes generating first and second passing said first and second object beams through a 
aligned laser beams 14 and 16 having different wave- test cell containing a fluid experiment; 
lengths W1 and WZ The beams are p- through passing said first and second object beams through a 
cube splitter 28 and separated into a reference beam prism assembly causing the two wavelengths of 
having two diffmnt wavelengths and said fint and second object beams to emerge from 
having the two different wavelengths. The beams are said prism assembly at slightly different angles; and 
filtered and C O W .  r e f m c e  beam is incident directing said fmt and second object beams incident 
upon the holographic film. The object beam is passed upon said hologram film in a manner that the im- 
througb a test cell containing a fluid experiment. Next, ages created by said first and second wavelengths 
the beams are through a 10 are displaced so that a single format photograph 

may be taken containing both images which are causing the dif€crmt wavelengths of the object beams to visuaUy distinct and perceptible. 
3. The mcthod of claim 2 including passing said first 

emerge from the prism assembly at slightly different 

are then made incident upon the holographic titm in a 15 to sepMte srid beamr. 
nunuex the 

object beam 5 ,  

and= The object IJWJS m g  *ugh the cell second aligned ,,-, throueb a cube beamsplitter 

created by the d i f f ~ t  wave- 4. The method of claim 2 including fitering and colli- lengths an displaced enough so that one large format mating nfarnce and beams. 
be talrcn both images which 5. A of - p h b g  images on holographic 

a highly and this '0'0- film fof improving the xc-y of reduction corn- 
graphic images arc manipulated for improving the accu- to p-g: 

rrduction to study fluid flow phenomena 
The merencu in displrcenrent aad fringe spacing of 

the con~tratim of temperaturr variations. 

Of creating first and second reference beams and first 
and second object beams having different wave- 
length% 

passing wfd first and second reference beams incident 
upon holographic film; 

passing said fmt and second object beams through a 
test cell containing a fluid experiment; 

paaming said fvst and second object beams through a 
prism assembly causing the two wavelengths of 
said fint and second object beams to emerge from 
said prism assembly at slightly different angles; and 

directing said first and second object beams incident 
upon said hologram fitm in a manner that the im- 
ages created by said !ht and second wavelengths 
are displaced so that a single format photograph 
may be taken containing both images which are 
visually distinct and perceptible. 

6. The method of claim S including filtering and colli- 
mating said reference and object beams. 

7. A system for manipulating holographic images on 
holographic film for improving the accuracy of data 
redud011 C0mP-g: 

fmt and second lasers for generating first and second 
aligned laser beams having different wavelengths: 

a cube beam splitter means through which said first 
and second aligned beams arc passed for separating 
said fint and second beams into respcctive first and 
second reference beams of said different wave- 
lengths and first and second object beams of said 

m a  for fil&g and coilhating said reference and 

the imagu am be mmipul.tcd mathenutically to study 

While a prefarcd embodiment of the invention has 25 
described specific tcrmSt such description 

for illustrative purposes only, and it is to be understood 
that C b g e S  .ad Va&bm may be made without de- 
parting from the spirit or scope of the following claims. 

whntisclaimedis: 
1. A method of manipulating holographic images on 

holographic film for improving the accuracy of data 
reduction comprising: 

go#rating first and second aligned laser beams hav- 
ing difl%rrnt wavelengths; 

pasing said tint and second aligned beams through a 
cube beam splittm, 

separating wfd first second beams into m w t i v e  
first and second reference beams of said different 
w a v e l m w  and first and second object beams of 40 
said different wavelengths; 

fltdslg and C o l ~ t h g  Said reference and object -. 
passing said fint and second reference beams incident 

upon holographic film; 
pasling said first and second object beams through a 

test ccll containing a fluid experiment; 
passing srid first and second object bama through a 
prism assembly causing the two wavelengths of 
said Ant and second Object beam8 to emerge from 
said p h  asacmbly at slightly different angles; and 

upon said hologram film in a manner that the im- 
ages 
a displaced so that a single format photograph 

visually distinct and perceptible. 

30 

35 

45 

50 different wavelengths; 

object 

reference beams arc made incident; 
a test cell through which said fint and second object 

beamr are pasad containing a fluid experiment; 

second object beams are pessed causing the two 
wavelengths of said first and second object beams 
to emerge from said prism assembly means at 
slightly different angles; and 

said fmt and second object beams 
incident upon said hologram f h .  in a manner that 
the images created by said first and second wave- 
lengths are displaced so that a single format photo- 
graph may be taken containing both images which 
are visually distinct and perceptible. 

*g said first and second object beams incident h o l o m b  film upon which said ht and second 

by said k t  and second wavelenm 55 

m y  * C0n-g both images which are a p- m b l y  m ~ u w  through which said fint and* 

2. A method of manipulating holographic images on 
holographic f h  for improving the accuracy of data 60 
reduction of the type which includes generating a pair 
of aligned laser beams having different wavelengths and 
separating said beams into respective fmt and second 
reference beams and first and second object beams of 
said different wavelengths wherein the improvement 65 
comprises: 

p h g  said fmt and second reference beams onto 

m- for 

said holographic film; I . . . .  


