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asy endeavour and it 1is interesting to

inquire how and to whaz =xtent some notions that naturally fit into

it, such as the o cossessed values and the related ones of

causality and influences, <an be accomodated wizhin the guantum
a

ic
Only wvery partlal

aspects of this program are taken up here.
Section 2 concerns problems related to tre notion of influence and
Section 3 deals with the guestion of possessed values and causality.

2 - On superluminal influences

(1) A criterion for superluminal influences.
As is well known, =<he proplem of formally < ning in a strict
and general way <the <Twin notions of “cause” anc “influences” 1is
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The criterion in
the theories consistenz philcsophy of standard realism. Any
"realist" theory in this sense must 2ave an answer to the gquestion
“what is real?", concerning the systems it considers. The answer may
: density matrix" or “the events in the
hidden variables" or whatever. The
answer be definite, the thus designated
d as elements of mind-independent reality
t Z it). Moreover, in the theory

the Jjust

nas important bearings concerning all

be: "the wave
theory" or
requisite Jjust is that <the
entities being then consider
(not just as "“human repres
measurements and measurenm
explained sense.

ations" ©
.~ outcomes must be real, in
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direc long : second photon has a T would be
different as well, wher=sas, 1n a classical, local theory of a similar
experiment (pericrmed o5n 2 correlated pair of objects such as, say,
cppositely oriented darzs +ne rsal, factual situation of the second
object would, oI courss, =€ totally independent of whatever happens to

4 1

the first one, and in particular of whether or not a measurement Iis
performed on it;. Since -he possibility of considering counterfactual

situations (such as <zhe one envisioned here) is an essential element
of standard realism as we saw, Gell-Mann's first claim is misleading.
As for his seccnd ¢

laim it is misleading as well since it is obviously
incompatible with the fcregoing criterion and the wviolation of the
1ee

Bell inegualiti.es Tndeed it could be substantiated only by
attributing to the word “influence” a meaning differring from the one
explained above and that wouid basically refer to the well-known fact

i £ <hat have to do wizh the Bell theorem

that the superluminal inI:uences
do not carxry int ; 7Jithin a purely operational approach to

1Tt is therefore a seriocus error (one, unfortunately, often made, see
e.g.[5], Chapter 12Z) =2 hold that Bell's theorem applies exclusively
to the restricted class of (mostly dererministic) <theories known by
the name "hidden variables theories”.
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a2 littie bit subtle and intricate.

Something maxas
T+ is the facw, clsar.y shown by Aharonov, Bergman and Lebowizz (9],

that a complets.y "time-symmetrical" gJuantum mechanics - a theory in
which past and I° ! ~oles - can be constructed, but

does not apply =0 =i ol 1ly have to deal with. Here, we

are not interest since what we want to investigate
is the set of ities of interpreting the actual
theoretical formalism: =<he one that works. Our purpose is therefore to
preserve the validizy of ~me standard rules of guantum mechanics.

Wwith this goal in
which two noncommuting

consider the simple situation in

A and B both commuting with the

system Hamiltonilan and wizh nondegenerate spectra:
AiQp> = 2n:0p” 1
Bixk> = Pkixk” (2

27his section complemenzs and partly modifies Appendix 3 of Ref. [271.
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Convention 2 (-ime reverssd collapse) - The initial ensemble E; 1is a

mixture 1in proport.ons I, ;i< <On w;> ¢ of states pp>. With convention

1 made, conventicn 2 is <consistent. The objection one uses to address

to such a description oI E is =hat, observationally, a mixture in the

s+=ric< sense is not egulvalent tTo a pure case since if, at time %y,

instead of measuring 2, we measured { we should, according to the

description undexr sc 0y get outcome gi with a probability
2

an<®n‘Wi>‘2 <V Pr> obvicusly, the correct value of the
said probabilizy is
an argument cannot be I
contradiction with conv
discussing the status

oon as convention 1 nas been made, such
4 consistently, for the reason that, in
, it assumes we ars at liberty, when
nsemble before t;, to imagine that the

measurement ©f A at

e
Tty d be replaced by something else. For this
n

reason, the set of conventions 1 and 2 are consistent.

Moreover, 1= can also be shown ~hat +these interpretative
conventions are compatiple with the standard formula expressing the
probability Wph,x oI ge

tting outcomes ap and byx upon successive
o

measurements of A and n ;. This well Xnown formula is:
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Wn x = Tr{PBPP piP nPPy) (5)

= Tr{ yx><yx ©n><0n  Wi><yi On><0n Yk><Yk |
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The model 15 nc= -ust a time reversed CoOpy of the standard
guantum mechanlcal rulss, In which predictive rules would be replaced
by retrodictive tzre there are no probabilistic formulas for
retrodiction and iz cne for prediction
Remark 2

For ‘"pedagogical' resasons, an in order to keep as close as
possible to the standard guantum formalism, a guantum mechanical
description, by means of w:>, of the initial ensemble Eji was
provisionally postul + should be observed that contrary

ated. ZHowever, i
to the said standard fcormulation, this one does not allow for any
operational definiction of such a !yi;>, which therefore is but a
redundant algo
Pn,i s should

ithm. In =-he final description of the scheme only the
herefore appear. It 1is easlly seen that this preserves

ot K

consistency.

4 - Outlook

Scientists _sgitimately consider that only objective knowledge
is genuine knowledge buz, irn our times, many fail to realize that the
notion objectivity has a wider scope than strong objectivity, that is,
the regquirements of <zhe philosophical standpoint here called, for
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