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This dissertation develops the question; what I z physicsal
otject according to the theory of quantur mechenics? The {irst enswer to
be counmidered 13 thaet given by Johr in terms of the consept of
complementarity. According te e interrretation of gusntum theory {(GT),
a quantum object in certsinm experimentsl circumstances bebaves like a
classical perticle and in other complementary ¢ircumstances hehaves like
a glassicu]l wave. Do aBk Jor a gingle unified coticepiion of what ithe
abject in itself is ie then considered io be reaningless since a gquanium
object cannot he conceptually dissceiated frog, and is only defined in
relation to, B given experimental srrepgement by mesns of which the oblect
i&s observed, ‘ihisz interpretation ism illusirated by way of ap example, the
two #lit experiment, which higﬁlights geme of the asescimted problems of
ontology.

Uma such problem is the sc-cailed problem of measurement or
observation, Various interpretations of messuremest in -0, including
those of fleisenberg, von Neumznn, Everett snd Bolir, are comparsd and
contrasted, In this context the Schrodinger cat paradox Arices,

A second problem goncerans the guestion of whether or not &7 van
e considered complete and therefore satiafmetory 88 B beeis for physics.
According to Finstein, Fodelsky and Rosen (FWR), given what thoy consider
a satisfactory eriterion of physical reality, 4T dogs net provide &
conplote deseription of pbysical reality. sinatein's interpreisntion of
4T is discussed and Dell's theorem, whick sets limits to the ways in which
Q% might conceivadly be coppleted, is proved. Eolw's reply to the LFR
peper is annlysed and oome consequences a6 rogiards the classical

conception of physical reality are indicated.



& regent approach to &7 hoe been the search for another new
theary which ie completbe in the sewss of EFR. VYarious atiempie to
eotpliete 4T by reans of the addition of 'hidder weriables' to the auantum
rechanical stute fumetion are considered apd thelr eiue and schievemente sgs-
ezsati. For the most poart these theories are found to he umaoceptuble ang
Bre iu &ny case vnable to reatore all the nggessoary ingrediente of the
rlasgice) eonception of reality. A quanium thcory i then ovtiinedwhich
wovld seem te fU2FI1 the role of a snccessful hidden varizbles thesry (khvt)
excepl in 50 far a8 it accepts the orbhodex interpretation of U

Tp wnlil Chapter Five only non~wistivistic §1 lax beeu crmBidered.
Ritheugh it i% well known that relativistic 97 (FUD) contaizne mathematisal
incongruitles, it dees nevertucless wake predictions whdeh cen be tesbed
and ave in extrenely closes agreeunest with ohservation. I therelfore
iavestipgate some of the characteristic omiolegical probiems for the
ortliodsr Interprstation of BT} cweation and desiruction of matier and
the exisntance of 'virtuel? mattor. The ba3ls ef the J-pairiz sprroach,
progosed by Heieenberg tc aveld the mathenatical difficulties of
vonventional M7, {s expiained, and Finally, pitilosophical iscues relating
to the resviting possibility of *bhootstrapsing! natier are axamined.

Fince this dissertation is prirerily concerned with uatelogical
guestions, the logico~algebraie approach, initialed by Birihafs and von
Houmarm (1936} and which liss recently received increasing mbtemtion frcm
philogopliers of science - mee Feichenhach (1944); Fulmam {(1963): liooker od.
{1973} eic. =, is here simost entirely ocoditleds

This dismertaiion is the result of sy own work and inclundes
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