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1 . INTRODUCTION 
-.(··: 

In preceding ·p~pers 15
-

71 we have demonstrated ·tbat the so- .-­
called "no-go" theorems about>hidden variables iri 'quant:llin me­
chani~s 'of singlet systems ·(Bell inequalitie~/11 • Braunst~in 
and Caves inequalities 121

• )_ · expres~ ·metdc .. conditions*. for cer-: . 
. tain vector spaces and/ or rest upon existence of'· a 'continuous . 
group of transformations in space of hidden variables (R.P.Fejn-
man 131 ) • ·', , . . . . . . . . . . . . >., -· , . . . . . . . ·. . .. 

We ha,;.e. als~ propos~d tne·tise 'o't• ~elativ~-:probability me~su-· 
re' which pe~mi ts ·.'one 'to .: restore. the quantum mechanical'. results 
for correlations· ~f singlet 'systems and at' the same time to . 
overcom'e ·lim'itadons of the me'ntfoned rio-g6''theorenis." -~ 

Gerieralized inequalities,' which.must ·.be satisfied by corre­
lations on tlie base of relatiVe measure aie. presen.ted summarily 
in the pre,c~'ding l~tte~ 112

\ :, .• _ 
1

• • •.. ·. : ~- .• •• ' _ • • ; •• · 

In·this work we demonstrate that the relative measure of 
probability can 'be' understood 'as a 'manifestation of 't:he non- . 
metric-properties 'of the space_of·hidden Variables by itself~ 

. Actually,'· in such a case there 'aiises' a necessity of introdu­
cing ·a definite reference frame and· geometrical or physical 
terms become frame-dependent. In statistical theories it means 
.that the concept of absolute, independent measure_of ·probabili-
ty.must I?e ,abandoned ........ ·· , . ,. , . - " , . . 

, _ Intr6Cih~tiori ,ofthe.relative 'measure of probabil-ity (gene­
~ally it' im.ist be connected with orientations. of. apparatuses) ~ . 
breaks down symmetry ot"'the quarituffi systems and may express iri 
such a way a peculiarity of the quantum measurements~'c*; · · 

In this connection there ari~es a problem of relation bet­
ween different reference frames used - which is in fact the 
problem of covariance' and a'rso.the-problem of locality in re­
lation to the special theory of.relativity: Wehav~ treated 
these questions in our first two papers 15- 61 ,·here _we restrict 

,, . 

. · -· -· . ~... •. ·,' 

i<we understand metric conditions or metricity in ·'i:be. usual· sens'e: . in a gi.;.. 
ven space· it is,i:10ssible to. define a 'distance,- which fulfils triangt.llar 'ine-
quality. · · · ···•. · .. ::::: ; .: __ · : ... , : __ /4/. -.. _.::,' ..... __ 

i<>~A similar idea was recently expressed by Y.J.Ng · during 'the discussion 
of th~ physical content o~e_-~efgrme-~q~um. groups.> , :. · 

~ 01'>\~di••i':!':>Jn:."•' lUlCi'KfJT ~ · .. 

. j tL'\"!~EiMF. fF ·'f-iiOillilil ~ 
f 6W.SflHOTEHA. W . ___ ......., ----- -



ourselves to the statement that the transformation procedures 
connecting the different reference frames can be formulated in 
such a way that all frames are equivalent (covariant descrip­
tion becomes possible) and also that each concrete event is 
invariant (i.e., it does not depend on the reference frame 
used). These characteristics do not permit signalization with 
superluminal speeds, 'they make.the concep~ of superluminal con­
nections redundant and, hence, fulfil the Einstein condition 
of locality. ·Because of their local character there is .'also no. 
need for theconcept Of contextua],;i.'ty181 ~ They ,allow orie.to 
use the concept of counterfaetual definiteness' 9 , but do'not 
allow exploiting it for deriving relationsbetwe~n,experimen.:. 
tally measured mean values. · . · 

We shall demonstrate some aspects of the proposed theory 
analyzing a model of linear polarization of photons. We shall 
show that ··the use of .the Eucllde'an geometry in space of hidden 
variables leads naturally to the classical inequaiities for 
correlation. functions (i.e. ' . existenc'e of metrics ~n .. spaC:e of 
hidden variables induces a metric character of inequalities). 
On the contrary, it;will be seenthat.the 'use of Minkowski geo­
metry leads naturally to the concept of relative probability 
measure and to the correct quantum mechan.ical correlations· 
which fulfil generalized inequalities (i.e.; absence of metri­
city in space of hidden' variables induces corresponding non-:' 
metric character of inequalities). ' · · · · .. 

' : ' ' ~ • < •• 

2. DEFINITIONS. 

We shall consider correlations of linear polarized photons 
in the singlet systems, which are de'sC:ribed quantum~Il1echan'i _: 
cally as ' 

(+) ' :. . '.. . •• ; :. 

.t/1 C 1 , 2) = . !- l ( 1) C 2) • + C 1) C 2) ·I. 
v2 .x , Jt Y Y ,; ·,._;, 

, (la) 

.t/1 <-> (1, 2) · =· ..!...::.{(1) (2) - (1) (2) 1. 
v2' . X y. . . y X ' 

(lb) 

Here the indices denote the projections of the polarizations 
along the corresponding axis; (+) and (-).correspond to the 
states with even and. odd parity. . · · ... · · · •. ··· .. , ·. . . 

For the description of the correlations in the Bell· scheme. ·· 
of hidden variables we use the usual notation 

.... ~ . -+ -+ 

P (a •. b) = J A (a , A) B ( b, A) p ( A) dA, . (2) 

2 

I 
I 

'· I 

•. 

------::--;-~ 

where p(.\} is normalized probability measure of hidden variab­
les .\ and results of measurements A (i, .\} and B(b, A) take va­
lues ±1. 

For the further process we need to express.(2) in invariant 
geometrical terms. We must define more or less independently 
the expressions for p(A}d.\ • A(a,.\} and B(b,,\) and also deter­
mine the connection between both particles .in accord. with the 
quantum states (la-lb). . 

3. GEOMETRICAL CONSIDERATIONS 

We shall start with the analogy with the classical concept 
of:linearpolarization,namely; with its:vectordeseription · 
in the polarization plane·. ·We shall suppose that the· same pic-: 
ture cari be used for' the space of hidden vari.~tbles·.' As trans­
lations do not change relations between vectors we shall be· .. 
interested in th.e rotations of the plane as a whole. There 

.exist only two realizations of geometry in a plane with inva­
riant quadratic bilinearforms: Euclidean•geoinetry andgeoniet.;. 
ry.· of Minkow~ki, · which·· are not mutually: isomorp~ic • · 

I>. ' 
3a. ·Euclidean· Geometry · ··· .. ; ··: 

The rot~~ion of the plane as,"a whole (we.~rite.down.a·trans-: 
formation of coordinates) has a form . ' 

X' = X COS fJ + y Sine·, 
i:'' 

Y' = -X SiD (;l + y COS fJ 
0 

(3) 

j 

and x
2 

+ Y
2 

is to be invariant under such transformations. Con­
sequently, the scalar product of two vectors has the usual 
form · •·· · .,., · 

'... ... . . b '(a b) = ·a b · + ay y • , • e . x lt . • (4) 

In this.geometry, distances arid·a~gle~ between vectors·arecon­
se~ved under rotations·' arid. it is' possible to' introduce ·:a met­
rics, which satisfies the. triangular inequality. For the inva'­
riant ·description in terms of·· Euclidean geometry expressions 
with the scalar product (4) can 'be u~ed.' . . . . . . . . . 
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3b~ Minkowski Geomet'ry 

Instead of (3) we now have 

X' = X COSh fl - y sinh 0 , 

y' = -xsinhO+ ycoshO. · · 

·(5) 

The invariant under hyperbolic rotation is x 2 - y 2 and a sca­
lar product takes'a form 

_.J 

(-;, b) = a b - a 'b • 
' h X X y_y (6) 

In this geometry a: ffi'etric does not exist because· the distances·. 
generallydonot_fulfiLthe triangular>inequality. The only 
invariant which is at. our disposal is a. hyperholicrnorm . 

.... '2 '2 . 2 
!I a!! =a -a·. h '· X · .. y '· 

; r 

' (7)' 

whose .value is fixed.under rotati'ons (5). 
Besides, the,Mink~wski geometry is suitable for- the •.descrip­

tion of properties of classical polarizations~ Let us consider 
a passage of linearly polarized light (p-direction ofpolari- ' 
zation, !-intensity) through' an analyser oriented along the, 
direction iL We denote as Ia~. a,nd Ia!!. the_,i~t-en~~~yof light 

which passes with polarization parallel and perpendicular to 
a. The nontrivial linear invariant form containing both ·Ia!! · 
and Ia · is equal to 

1.. 
I -I 
all a.L 
-~----- .. l~v~~ai!'Ia.L) ' (8) 

For expressing it in terms of the Minkowski geometry we
1

~~st 
take into account · that the value of Minkowski invariant 
!Iii!~ depends on the choice of orientation of the .coordi_pate 
_sy:;tem in respect to a: for any vector a the values o:f II a I i ~ 
can lie between. -a 2 to +a 2.• When the .value. of the norm ( 7). is 
fixed, only .theJ1 iLis ~n invariant,under hyperbolic rotations 

. ' 

(5). ' .• ' ' ' ' ·. ' . '. _· : . . ,• . : .. '.' ~ ' ' . ',' '. 
Let us suppose .that.the polarization .vector p ·has a unit,· 

Euclidean norm and put coordinate. axis x parallel to i .. Then · · 
(8) becomes · · 

... 2 
II Pllh Inv (I a. , Ia ) 

' tl .L 
(9) 

4 

I' 

j· 
I 

c 
:jl 
111 .~ 

oil i .. \ 

;,, 

-~-
X 

:. ;fy> 

'· 
' 

Fig.l. Illustration of the use of 
Minkowski geometry for the classi~ 
cal polarization. Here the curve 
is equal to· L : x2 - y 2 = const. 
For vector 'p' it' holds . 
- 1 a:-2 _' _, ....... a 
OM= i.P !!h··"= (p,p )e(see text). 

where 
\ 2 
; .... "2 p2 - p ~ 
I!Piih= a1! al. 

(10) 

cos 
2 '¢P~ _ :~ sin

2 ~pa =. :o~_2¢pa: 

In :the Euclidean .geometry we must: introduce a :fictitious'· 
vector j;a conjJgated with p through· a (see Fig.l) in order to 
obtain '··· , : 

. -> -a 
Inv(Ia· ,Ia) = (p,p )e. 

I! 1. . . ' (11) 

.We remind here that both expressions ( 9) and ( 11) can be under­
stood as a generalized Malus 'law'JM.l. follows from (9) and 
(11) when O!fe-cha_n~el riu:~a:sureme.nt is·:~ea:lized·-·, L~:, .for Ia: -

. ·, ''. :. . ,• . '· . . . •.. ' . ' ... : . ., .L. 
= 0). This e~ample-explains. in·which'waytheframe~dependence 
appears when a pseudo-Euclidean geometry is used. Nevertheless, 
the expression (9) gives a true picture .of the physical s'itua-

·. •' . -t . -+ -, " . ' ' . 
tion considered: both vectors p and a: have a singular role here. 

T . < ,~ 

~ ' j '~ . ' -+ ·-' ' " -t • / 

4. GEOMETRIZATION OF p(.\)d.\, A(a,.\) AND B(b,.\) 
; 

Our imminent task is to expr~~~, th~ mentioned functio'ns' in 
invariant geometric terms. For simplicity we shall use.terms 
of.the Euclidean geometry and,the_more·concrete specification 
will be done later~ 

4a. Definitio~·ofpt~)d,\ I 

We suppose th~t ,\ is a vector lying in the polarization pla­
ne with.the.beginnirig at the ·ceritre of coordinate syste~. The 
function of.~(,\)d,\ is determined as a distrib~tion of the ends ~ .. . . . . . . . ·.' .. 
of A on.the curve P lying-also in the polarization p~arye. 
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~ 
Fig. 2. Geo~etrical definition of 
rf..>..) dA •. The t. and ri are unit tan­
gent vector to~(f) and perpendicu-· 

lar vector to >.., ·respective!Y· 

..... For~the evaluation. of 
· p(>..)d>.. we ·postulate 

. '. . • ., -." -+ 
.1 

, p(>..)d>..,., (t,n)e da,· _. 
..J . 

(1,2) 

where 1 stands for .tangent 
to e' n is a> vector perpen-, 
dicu_}.ar to A (both !It l1 e = 

X = ]!n !le = 1), the direc-
. tion of ·ii .is chosen so that 

(t,n)e 2: 0 arid a is a centrai angle~ fixing the direction ,of X 
( . 2) . '• ,. . seeF1g. .. ·· ur::' •· .. : .. ·1: ,.. . 

The furiction p(>..) is supposed to ·be normalized according,. to,. 

... -+ 

(p(>..)d>.. =~ (t;n) da = 1. . . e 
£ 

·.' (13): 
! -. 

The choice :of '(12) is' ~otivated by t~o reasbns: 'in a' siinpli-· 
fied'·version it corresp<m:cis:to the usu'al pict'ure 'of dist~ibu;_ 
tion in an Euclidean 'spac'e 'a'nd it i.'s' als~ suited' for''normali-'. 
zation . of: p(>..) in pseudo-,Euclidean spaces .. when ,infinite· curves 
( il.) appear> (; . 'i • . ·; 

·'fti"J'Lf. •··o·,, t 

:4b. Definitfons of ·A(a,>..) and B(b;>..) . 
',' . .\ 

··d 

We postulate for. these functions the following relations 
./ ; 1:' •' F ' ~.· ,' / ,. • ·, J ' 

A(i, >..) = sign lcos 2 <Pa>.. -:-: si~ 2 <Pa>..'l, ., (14a) 
-' ~ 

·; •) 
... . . ' . ' . 2 . ' .. 2 ..J. ; l . 

B(b; >..) =±sign {cos <Pb).._:- sm 'f'b>.. •' · . (14b) 

where (+) sign holds in the case of system with (+) parity 
(1a) and(-) sign is used for the systemwith'(-)•parity(1b)~ 
The vectors a and b correspond /to the orientation of apparatu­
ses. Let·us notice here that·because of properties'oflinear 
polarizations and~singlet~photon systems and due .to the formu-, 
lation of:problem the expressions; (14a) and (14b) are the only 
ones which can be used:.~··: .. 

6 

I 

! 

A· 
~~ 'I 
;~I ) 

' 

,{ 
fl. 

' 

4c. Rotational Invariance of the System 

·Rotational sylllllletry_ of (la). and (1b)'.(her~ we mean an ·ordi.-' 
nary rotation ih,Euclidean space) leads to'the condition 

·, ' ; . . . . 

P(-;, b);~ P(<Pab >, . (15) 
; • r 

because no other direction is preferred in our .treatment. 

. ' .\ \. 

5. THE DESCRIPTION OF SINGLET SYSTEM OF PHOTONS . 
IN EUCLIDEAN SPACE OF HIDDEN VARIABLES 

It.is an.ordinary circle which describes the rotationally 
symmetric .distribution in' the ·Euclidean plane. In thi's case. 
(13) reduces to 

·, '·· ·. 1 
p ( >.. } d >.. . =;< • "2"; da ,· . (16) 

becaus~ in. the Euclidean.geometry.exist line~r relations bet­
ween the central angle and the elements of circular perimeter. 

.The. relations (14a); and ·(14b) can be rewritten as 
. -t . • . -+ -a: ,~. 
A {a,>..) = Sign!(>..·,>..,) e J. Cpa) 

... '·.' . '; ..... -b· ' 
B(b,>..) =±sign!(>..,.\ >el; . (17b) 

where we hav~ used the notation of conjugated vectors as in 
Fig .1. Here the vectors >.. and Xmay not be . the unit ones. . 

Using· ( 16), (17) we can evaluate 'the correlation function 

+-+:., '';4<Pb 
P-(a, b)=± 1 +-·_a_ 

·TT (18) 
·.·, 

which is a linear. function of <Pa b , ( 0 :S. • ¢ .s., rr/2 ) • .. 
·The correlation function received,fulfils all classical ine­

qualities which are presented in ·the 'precedi'ng' letter 112/: 
metric Bell inequalities, metric inequalitiesof:Braunstein 
ard Caves and Feynman inequality. In' the case of Bell inequa­
lities. it ·is·not a surprise because 'of the linear dependence 

. of P (i, b) on ¢a b.· This is also the reason, · why the metric . 
Braunstein and· Caves inequalities are satisfied1111 • ·.· · 

Moreover, as in this model there are fulfiled the condi-
. tions of extreniality 'dti'e to the prescription (14a) and (14b) 

~' . ' ' . ' ; 
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used (for details see preceding letter 1121 ) , all cited iri~qua­
lities become equalities in a corresponding interval of cPab· 

It isnot difficult to. indicatea·classical.physical situa­
tion which is described by the correlation function (18).' It 
corresponds to measurement of intensities Ia.l , Ia and·Ib I :'ib.L 

. . I .t . I . 
of polarized source of light onto two directions a and 6 accor-
ding to .formulas · 

.... 
A (a , A) = sign I I - I } , 

. . ~~ . a.L 
-+ ,- . - ''' 

B(b, A) =±sign lib - lb }, 
. · II 1. 

(19). 

when the :ari'e~tati'on of source is: equally distributed on the 
circle·.· · ·' · · · · · •· ! ' • · • 

;. 

6. THE DESCRIPTION OF SINGLET SYSTEMS 
OF PHOTONS IN MINKOWSKI SPACE·IN HIDDEN 
VARIABLES':: i' 

:· ~ : 

Let us suppose~'in analogue·to the preceding c;onsideration, 
that a distribution curve f is a circle but in a Minkowski 
plan~. Here the invariant x 2 - y2 =±canst ~describes four bran-· 
ches of hyperbolas as it is indicated in Fig. 3 .and ,logically · 
a question arises of orientation of Minkowski coordinates in. 

. . relation to a 'and b. We 

. · 

8 

put coordinate axis x pa­
rallel to a. Th(m · (12) be-
comes 

p(A)dA =·Pa (~)dA 

1 \!Aall~-da, . -2 
= 4 !\Aile 

(20) 

J 

Fig.3. Description of hidden 
variables with the use of Min­
kowski circle. The orientation 
of'« ~is is chosen· to be pa-

.' ' _,. ' . ' _, ' 

rallel to·a~ For·vector bit· 
,,,, .. •.-ta. ·2 · ... - :,:• 
holds' ii b \!h ·"" OM.· 

,•.· 

where.index,a indicates'which'refer~nc~vector was used .. The 
relati~n (14) can be rewritten accordingly. 

A(a,A),== signii\Aa!l~l. (21a) 

. B (b, A) = ± si~ I! I A b i I~ l. (2lb) 

After performing corresponding· integration: ~e obtain· 

p<±> (a, b) =±II ball=· (22a) 
I 

Or after interchanging a ~ 'b' . , I '• : , 

(+) ... ... : ·' a. 2. · · b 2 · . . 
P - ( a , b ) = ± i1 b ! I h = ± II a II h ~ ± · cos 2 c/1 a b • (22b) 

: I' '' _. . 

In this lasttwo.ex'pressions 1t' andb are supposed to be•norma-
lized t'o unit. .. . · . . . 

We see that the use of Minkowski space for the· description 
of local'hidden variables led naturally·to:the concept of re­
lative probability measure (20). This additional freedom of 
choice of an 'orientation 'for',no..:equally distributed measure al:.. 
lous a maximal str:engthening ·of the correlations. · .·· . · . 

As we have shown in the'preceding letter the use of .relati­
ve measure. of the' probability' leads, to the generalized inequa-:' 
lities which have ·a. rionmetric form/ 12/ ;' It is possible 'to de-··. 
rive the' relation for .four vectors' (see expres~ion (11) of ' 
the cited· paper) · ; · · · : " · · · ·· ' 

1 ~' ' .; .j ' 

.... -+ ...... ' ,, ...... _, _, _,. • -+ ...... . :--

D(aO,al) + D(a 1 ,a2) +.D(11 2 ,a3) -D(a3 ,a0 ) 2 + 2-;-2v.~ •. (23) . ' 

which, generally, for' n vectors takes a,form. 
"'' '\ . 

. . ~ . . - ' . ' . 
-t ... . -t ;_,j : ...... -t -t ... 

D(a0 , a 1) + D,(a 1, a 2 ) + .••• D(a
0

_ 1, a
0
·) - D(a0 , a 0) .. :? n -1, 

..;-, 
·' ,; . (24) ' ' ·~ J "j 

' ..:. ( n - 1) cos ( n + 
1

) , 

in accordance with quantum mechanical values • 
These results could be expected, because (14a) and (14b) 

in the Minkowski space also fulfil.theextremality conditions 
which lead to the equality;of (24) irian interval when the' mi-
nimum is e~aluated. · · · .· · · · ·· ··: · · · · 

we'liave also;checked that for three·and fourvectors the ge­
neralized'Braunsteiriarid 'Caves.inequalities are fulfiled, but 

9 :. 



we cannot prove it generally: because of''complexity of the prob­
lem (di~cussion about relation betweeri Bell ine~ual~tie~ and 
these of Braunstein ·and Caves is contained in the preceding 

.. /7/) . . ' ' ' 
paper . . . • · . . . . · . · 

The results of the preceding sections can be summarized as 
it is done in the Table. 

Table. Comparison of description of local hidden variables for 
singlet pho~on states in differ,e,nt' geometries 

COMMON ASPECTS 
-t '-. .... .... 

P(a,b) =JA(a,.\)B(b~.\)p(.\)d.\ 

p(.\)d.\ ~ (i,~)da ·.·. A(~~.\)=_sign(cos 2 ¢a.\ ~sin2 ¢a>.) 
r\. • ,, 

. (p(.\)d.\= ·· cj)(t,n) da.=.l B(b,.\).=±sign(cos 2 ¢b.\ ~sin 2.<Pb.\): 

·' 
EUCLIDEAN GEOMETRY MINKOWSKI GEOMETRY 

' . ,, '.· 
' .. ,· '. " ,' ; --- ..' ·,.' - ,_ ~ . ' [ 

The invariance under -ordinary ... The .. invariance under hyperbo-
rotations x 2 +. y~, = const al:-. . ·.lie rotations ,x 2 - y 2 ,;, const 
lows us 'to' introduce 'a.metrics, do not'permit one to introduce 
dis_tances and angles are .coli.: : .. a 'metrics' •. The. distance~ and 

,_· · ,: , .' ' t-·o -•, .• .· , , , . , 

served, therefore a scalarrpro- angles are riot conserved,·the 
duct of two vectors. c'an ,·be ,used 'only. invariant is a hyperbolic 
for invariant description. · norm which is· frame:.dependent. ' 
e: Euclidean circle e: Minkowski circie ': .. . 

x 2 + y 2 = const ' ' ; x 2 ' -·· 2 • Y ·· = const . · ,. ., ' ' '' 

;(.\)dX,; £. II .\a!l~da· 
. 4 -II ~jj2-. 

. . e 

p(.\)d.\ da 
·2rr"7 

·• j . ..:.. , - -. -a, 
A(a,.\) =sign!(.\,.\ )

8
1 

" ... 
A (a, .\) sign Ill >.a II~ I 

.! 

... . ... -b ' 
B(b,.\)=±sign{(.\,.\ \ ~· 

POSSIBILITY 

to introd~ce. g~neral p(.\) .. -~~~~h 'to introduce a relative measu­
guar':lntees t~e ,.rotat_ional.inva- re Pi(.\) only. The o_rdinar:y_ !;o:-
riance of P(a, o).. . .. ..· ·•·• ... tational. invariance -of P(a, b) 

· · ·· ,,_. is guaranteed only for -n =:·a. 
or n = b.'' 

10 

Table (continued) 

CORRELATION FUNCTION 

P(~,b) = ±cos2¢ b 
.. . a (

... ... . : :4¢. ·• 
P a, b) = + 1- ab - + ----· 

TT 

the relation.hetween da, dl, 
There is a linear reiation bet- P(;,~) and D(i,1) are nonli~ 
ween da, dl, P(a, b) and D(~, b)~ near. . . . 

INEQUALITIES . SATISFIED/ 12/ .• 

Metric inequalities for D(a,b) G~neralized·inequdities for 
and H(a.l b). ' ·, ,. . ,, : D(a, ~) and H(a I ~) which do 

.i not have a metric form . 

. . ' DUE TO .'THE .EXTREMAL PROPERTIES ' 
of eval~atlng A( a, A) and B(b, A) .for copla~ar 
. vectors plac~d according to. their increasing 

index, there are satisfied: 

Metric equalit,ie~ ill; certai~ '· ..• Generalized ,equalities in eer-
interval· of angles between· · tain interval of angles bet-
vectors.For Feynman'svalue. ween· vectors. For 'synmietric 
of W~¢ = rr/n i,: 11;B, = -tl) for·.. . system of photons it holds 
symmetric system of photons · W( ¢) :;; T. 
it holds· · .•: '\ . · · •· · · r· 

W(.E'-) _: n ~ 2 
. n .. :- .-n:-- . 

TRANSFORMATION· OF p(.\) 
161 

Relation p(.\) ~ canst guaran:­
tees· a covariancy' of descrip- . 
tion and.the invariance of con­
cret events,successive trans­
formations of p(A.) form ·tri-
vially a continuous'group. 

The invariance•of events and 
covariancy of the'description 
must be. independently postula­
ted. Then the·transformations 
of p(.\) form a cyclic group. 

·The number of independent ele­
ments is equal to the number 
of commuting quantum operators. 

11 



,· 
7. CONCLUSIONS · 

The proposed. scheme of.relative probability measure taken· 
as a measure on pseudo-Euclidean. space can'beused for the des-

_cription of other systems where_discrete values with different 
signs are used. It is.not re~tricted to bivalued variables. It 
is possible to show, that it also suites for description of 

-I 

spin_s with s > 1/2. · · 

·', 
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BL'IHAYWKa M·. 
He38KnL1A08o npocTpaHCT8o AnH noKa 
cKpbiTbiX napaMeTpo8? · 

· PaccMoTpeHa ~oAenb .c~HrneTHo~ 
KaX TeOpL'IL-1 noKanbH~X CKp~T~X napa 
80M L-1 nce8A038KnL'IA080M npOCTpaHC\ 
pL'IYHOCTb 38KnL1A08a npocTpaHCTBa n 
KO~ ~opMe Hepa8eHCT8 6enna L1_6pa~ 
8peMH KaK·L'!cnonb308aHL'!e nce8A038K 
AL'IT K o5o5~eHH~M Hepa8eHCT8aM, ~0 
~aH. ~cnonb308aHL'!e ~en 8 npocTpaH 
803MOMHOCTb nonyYL'ITb K8aHT08o-MeX 
KoppenH4L1~ nL'!He~H~~ nonHpL13a4L1~ ¢ 

Pa5oTa 8~nonHeHa 8 fla5opaTopL'!L1 

, Coo6meiHe 06'bewmeHHoro HHCTHTyTa 11,D;ep1 

Vindu§ka M. 
Non-Euclidean Space for Local Hid 
Variables? 

A model of ·the singlet state o 
with.local hidden variables (LHV) 
and pseudo-Euclidean spaces. It i 
city of the Euclidean space ii.tr 

·ric form of Bell, ~~d ~f Braunste 
· ties, while th~ use of pseudd-Euc 

to generaliz~d inequalities ~hich 
use of the LHV in Minkowski space 
mechanical ~esul~s.for correlatio 
'larizati~ns. 

The investigation has b~en per 
ry of.Nucl~ar Reactions, JINR. 
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