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Figure 1. 	The tree graph for system 5 1+5 2+0; 

r=2 ; i.j 1.2= (Cf 	 EQ. / 8/ ). 
The memory of the observer 0 before 

the measurement is denoted by [ •••1 . 
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A very in~eres~ing proposi~ion for a genankenexperi­
ment ha s been given by Ouch [1]. The aim of ~his experimen~ 
was ~o ob~ai n a viola~ion of Bell ' s inequali~ies for linear 
mom~n~a ra~her ~ham for spins or polarisa~ions . The 
proposed source indeed gives correla~ions for space 
separa~ed even~s . These correla~ions depend upon on ~he 

phase sh if~s wi~hin arms of a pair of Mach-Zehnder ~ype 

inlerferome~ers. Ho wever ~he au~hors of this no~e canno~ 

agree ~ha~ quanlum mechanics predicts in ~his case also 
inlerference, and ~hus ~he whole disc ussion in [1] on ~he 

possible faste r than light communication is misleading. 
The photo ns emprging from the Ouch ' s source, in order to 

break ~he Bell's inequalities, have to be in ~he following 
sLale (for th~ who le ~wo pho~on sys~em) 

IlJI> (2)-1/2( Ik>1Ik' >2+lp> tlp' >2)' 	 (1) 

The momen~a k and k' have opposite directions. The same 

holds f o r p and p '. For si mpl i cj ly we assume here ~hat ~he 

p h oton "1" alwa ys goes t.o ~he righ~ .. i. e . enters ~he right 
interferometer ( fi g . 1 of [1]) . The second one goes to ~he 

left__ It' each o f' U tem s u t't'ers s o me p hase shif~s on its way 

~o t h e scree n , t he EPR-~ype correlalion s emerge (described 
b y the t'ormulae of Ouch). However, lhey canno~ produce an 
in tert'erence pa~~ern. Th i s is d ue ~o t h e fac~ that neither 
~he s~a~e o f l he pha lan "1 " , nor tha~ at' "2" is a pure 
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sLa~e. When ~he whole ~wo photo n system is in the pure 
sta Le (1), the sLa t.e or e . 6 . pho t.o n "I" is d ec ribed by the 
1'0 1 lowing r e duc ed d e nsit.y ma~rjx 

P = Tr<1llJt><lJtl (l/2)[lk><kl+lp><pll. CD 
I 

This mat.rix is ler~ unarfec~ed by t.he phase shif~s that. may 
occur wit.hin an in~eferometer. All coherence is wiped ouL. 
There is no interference pat~ern. The first formula of Ouch 
can be recovered if one assumes that. the photon is in ~he 

following pure state 

1¢>=(2)-1 /2 (lk>+lp» . (3) 

Howeve.r, t h i s is impossible if the state of the photon pair 
is decribed by (1) . 

Finally, we would like t.o stress thaL an experimental 
seLup for perfo rming such an experinent as the one proposed 
by Ouch can be given [2]. Thus , one may think of a 
realexperi~nt inst.ead of a sedan k e n one. I n princ iple one 
can build i~ b y sligh~l y modifying t.he equipment used by 
Aspect. and Grangier [3] for t.est.ing t.he standard versi o n of 
8ell ' s Inequalities. 

The proposal given in [2] is based on the idea of using 
t.he usual source o f spin-correlat.ed particles . The source 
is the one used for t e st.i n g the 8ell's inequa lit.ies for 
photon polaris a tions . One can use the f amo us J=O-+ J =l-+J=O 
c a scade of calcium [3]. Two polarising beam spl i tters are 
placed in such a way that each of them collects one phoLon 
from a cascade. Thus the direction of t.he photon emerging 
from such a beam splitter is d e t ermined by its 
polarisation . As Lhe polarisations of the p hot.o ns are 
d e scribed b V 

(2)-1 / 2( I x> Ix > + I~' > l 'y > ) ( .L 
1 2 1 2 

we get correlat. ion of t.h e ir moment.a when t.he y leave the 
beam spliLter s. In orde r to wipe ou~ Lhe informaLion on the 
pat.h of the phot.o n one can suit.ably plac e a h a lf- wave plate 
b e hind each of t.he b e amsplit.t.ers. Thus t.he phoLons emerging 
fr o m such a device are in a pure stat.e described by (I>. 
For furt.her details see [2]. 
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