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Abstract 

It is shown that the quantum mecbanics is compatible with the objective realism. 

The conciusion, drawn ;;y .3. d1Espagnat, ]'DOU~ ~he -1UaJuum .:1lecilaniC3 curiousiy 

diagrees with :he doctrine ~hat the world is inaepenaen~ 'Jf mind", is not convincing 

Jona ~his J.nalysis contains logicalloophoies. However, :he reaiism .iD.ouid be ~aken as 

!oc:J.i, .3 tociIastical or statisticaJ realism. 

I. Introduction 

The concroversy on the" Can The Quancum Mechanical Descripcion of Physical Reality be 

Considered Compiece?" was everlascing for almost 3ixty yea.rs) 1.21 A clarification was made 

by J. Bell131 , who showed that a.ny local, deterministic theory leads to a. relation called the 

Bell's inequality, whereas the quantum mechanics violates the inequality. From 1972-1982, 

different !,inds of experimencs performed by experimentaliscs, gave results that indicaced the 

"'lolacion of the 3e11'3 inequality J.nd -"'ere in a.~eement with quantum mechanics!41. Thus the 

Bell inequality is violaced now is generaily accepted. 

In 1979, B. d'Espagnat gave a. detailed a.nalysis on the philosophical problems pertinent 

to this topic. Finally, he drew ~he t:onclusion, the doctrine tha.t the world is made up o~ 

objects whose exiscence is independent of human consciousness turns out to be in condict with 

quantum mech.anics and with facts established by experiment.:7(SI Similiarly N.D. Mennin 

:~ave a.n :l.lternative representation of this point of view, ";ve now ~mow ::hat the moon is 

demonstrably nOG there when nobody looks" .lSI 

Are their conclusions wrong or correct? 

II. d' Espagnat's Arguments 

B. d' EspagnatsJ arguments can be expressed by the following sketch, which is taken from 
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Fie .showed ~ha., J. local rea.liscic r;heories is ori~a.'ing from che three premises: ~ One is 

realism, the doctrine tha.t regularities in. observed phenomena. are caused by some physic:U. 

reality whose existence is independent of huma.n observers. The second premise nolds that 

inductive inference is a. valid mode of reasoning and C3.11 be a.pplied freely, :30 tha.t le~tima.te 

conclusions cm be drawn from consistent observa.cions. The third premise is caJ.led Einstein 

3eperabillty or Einstein locality a.nd it staces that no induence of a.ny kind can propaga.ce faster 

than the :speed of lightn [Sf. 
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In 3hort, these premises can be identified as: 1) realism, 2) the free wse of induction and 

3) :3eperalibity. 

Since the logical consequence of the local realistic theory is the Bells inequality, and there 

is strong experimental evidence that the inequality is violated, thus, at least one of the three 

premises of local realistic theories must be faJae. 

d' Espagnat argued, that 1) "in a. physics experiment, the seperability assumption ex.. 

pressed the intuitively reasonable idea that the spin components of one proton have no indu.. 

ence over these of the other proton, provided the two particles are far apart, ... this aaaumption 

must :lOW :,e re~a.rded as highly quesr;ionablelt 2) II unhiased and large amout of 3amples • 

were tested, :t the confidence of these assertions approaches certainty as the size of the sample 

increases:l. Hence, he leads to the conclusion: the "quant;um mechanics curiously disagrees 

with the doctrine that the world is independent of mind" . 

ill d' Espagnat's loophole 

'9:owever, if we ~xamine the proof of Bell's inequality more t:a.reiuily, the assumption of 

:eaiism reaily :s ':me oi ;;he premises oi a local rea.li.s&ic ,:;heol"Y, ~ut this ?remise :.s only .'1 

Jpeciai form oi realism, ~he deterministic :ea.iism, i.e. the existence oi h.idden para.meter. So 

:;hat, ~he .,iolation of 3eil's inequality can nor; be regarded as a vioiar;ion of realism in generai! 

e.~. a. general statemen&, .3uch. as :t disagreeing with the doctrine that the world is independent; 

of mind"! 

IV. Realism is one of the premises of quantum mechanics 

In ~he history of philosophy, there were different definitions about realism. 'What we shail 

adopt, is 

Realism =the existence of world is independent of mind. 

In order to show chat the realism is one of the premises of the quantum mechanics also, 

we shall analyze Ghe following example, the spin cOlTelation oi a. pair of electrons or protons, 

in detail. 

i) Assume we n.ave some composi&e system, composed of the electrons or procons A a.nd 

B, with the total angular momentum equal to zero. 

ii) The spin cOlTelation function E(a, b) is defined as 

E(CI,b") == 4A~. B", (1) 

where A~ a.nd B" are the spin component of particles A and B along the direction of unit 

vectors ii and b. 
iii) According to quantum mechanics, one easily shows, that 

(2) 

in which ~A and ~B are the Pa.uli spin operators of the particles A and B respectively, and 

the wave function 10+) is 

(3) 



:;h.e Ci is the coefficient of expansion of the wave packet :/1(:) in the basis of the eigenfunction 

rjI,(z), i.e. 

(11) 


The value of Li can be measured and obtained by some a.pparatus, while the ICiI~ is the 

transition probability, i.e. the wave packet collapse to 

tII(X) ==> (12) 
probability as 

'/J" (x) 

"Millcn can be measued by experiments :llso. This theorem of measurement clearly :lnSwers:' 

~ven if the appara.tus lneerfere the wave packee of the particles system, but this theorem :3eiil 

~arantees how the real value of physical quantity L of the origin.al quan.tum J!lstem could be 

found! 

It seems dLlIicult to understand what is the essentiality of the collapse or the reduction of 

the wave packet. Actua.lly, the collapse of the wave packet is a general phenomena occming 

in any Sliatistical measurement. For example, a. :edicel'l will colla.pse to certain number, ego the 

"red 4" I when the :edice" hits on the table, while before this acting, a.ll the number 1, 2, 3, ... , 6 

is indefinite, each of them has a. probabilitily of 1/6. Although the ta.ble disturbs the origin.al 

sta.te of the :edice;'. it does not prevent the obiective studing the probability of the a.ppearance 

of the "red 4". 

1Nhen we a.pply the same theorem to the process of the spin correla.tion measeremenc, the 

wave packet of this composite system 

',Y·ill collapse to 

(.l:.)2 = !. 
";2 2 

with the transition 
(13) 

probability as 

The peculiarity of the collapse of the wave function of this composite system, is that the 

eigenfunctions should be taken as the products of tP+l.(A),p_!.(B) and tP !.(A),p+J..(B).
1 1 -, 2 
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This process of measurement is like a special "dice" in the following form. 

• '''' .i ---- ~: 

with the following law of conservation~ i.e. 

Arabic No + Chinese No. =constant =1 (14) 

VI. On the mechanism of the collapae of the wave packet 

Of course, the collapse of the wave function in quantum mechanics is different from the 

classical "dice", since the former is always accompany with "the disappearance of the in­
terference". This had been explained, for instance, by a successiful theory of measurement, 

developed by A. Daneri, A. Loinger and G.M. prosperi in 1962171. The essentiality of this 

theory is that the detectors are made from certian thermodynamical quasi-stable systems, 

the co llapse of the wave functions occurs during the interaction between the particles and 

the apparatus. It can be shown that the interference terms are multipied by some numerical 

factors practically zero, while the non-interference terms is multiplied by a factors 1, both of 

which originate from the variables, which describe the apparatus. 

What is the role the apparatus play, i.e., the confirmation of the spin cOlTelation of the 
quantum mechanical system, a reflection of the physical reality which is independent on the 

human consciousness. 

VU. Conclusions 

1) Quantum mechanics is compatible wich the objevtive realism i.e., the world is made up 

4)f objects, which is independent of human consciousness. 

2) The deterministic realism is not supported by the experiments done in quantum mecha­

rues. The realism of quantum mechanics should be interpreted as local and stochastical or 

statistical realism. 
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