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Abstract: | will rephrase the question, & quot;What is a quantal reality?& quot; as & quot;What is a quantal history?& quot; (the word history having
here the same meaning as in the phrase sum-over-histories). The answer | will propose modifies the rules of logical inference in order to resolve a
contradiction between the idea of redlity as a single history and the principle that events of zero measure cannot happen (the Kochen-Specker
paradox being a classic expression of this contradiction). The so-called measurement problem is then solved if macroscopic events satisfy classical
logic, and this can in principle be decided by a calculation. The resulting conception of redlity involves neither multiple worlds nor external
observers. It istherefore suitable for quantum gravity in general and causal setsin particular.
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What is a quantal reality?

2. The main inputs: histories, preclusion. anhomomorphic coevents
a. histories

b. preciusion and the g-measure

c. The 3-slit paradox

d. anhomomorphic coevents: logical inference as dynamics

0. open questions
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Page 29/




Preclusion and the ()-measure

measure ji

Mathematically can view QM as level two measure theory:

f¢ can't be interpreted as a probability in general because of interference.

In general we don’t know what i means. (From histories standpoint, this is the
problem of quantum interp.

| propose to interpret i in terms of a Preclus; n Postulate

p(E) =0 = E does not happen [o(E) =1

Call such a coevent ¢ preciusi:

(ef Cournot’s principle

Page 30/

!i



Preclusion and the Q-measure

Mmeasiire | r 1 [z LHOTLERN > WIELE T pu] GImnmpuates
Mathematically can view QM as level two measure theory.

4 can't be interpreted as a probability in general because of interference.

[n general we don’t know what pz means. (From histories standpoint, this is the

problem of quantum interp.)

[ propose to interpret u in terms of a Preclusion Postulat,

p(E) =0 = E does not happen [¢(E) = 0}
Call such a coevent & preciusiv
cf Cournot’s principle

L & len

Page 31/9




Preclusion and the Q-measure

tesral i t fas =S OSIEION events
i i Y
I T 11 L e o ] ({_
Measiire [ or OITI]
Mathematically can view QM as level two measure theorv ”

4 can't be interpreted as a probability in general because of interference.

In general we don’t know what & means. (From histories standpoint. this is the
problem of quantum interp.)

I propose to interpret u in terms of a Pre lusion Postulat
B(E) =0 = E does not happen [¢(E) = 0
Call such a coevent & preciusive
i cf Cournot’s principle
|

Page 32/9




Preclusion and the Q-measure

| [ he y Ol ¢ sition events
d = 1 £ i - [1i== C‘I_
measure | ‘ =
Mathematically can view QM as level two measure theorv ng

g can't be interpreted as a probability in general because of interference.

In general we don't know what  means. (From histories standpoint. this is the
problem of quantum interp.)

[ propose to interpret 4 in terms of a Preclusion Postulat

p(E) =0 = E does not happen [4(E) =0
Call such a coevent & o

(cf Cournot’s principle)

Page 33/99




Preclusion and the Q-measure

IMNeasure g or

Mathematically can view QM as level two measure theorv

p can’t be interpreted as a probability in general because of unterference.
In general we don’t know what g means. (From histories standpoint, this is the
problem of quantum interp. )

[ propose to Interpret 4 in terms of a Preclusion P

#E) =0 = FE does not happen [é(E) = 0]
Call such a coevent & pres

(cf Cournot’s principle



Preclusion and the Q-measure

..... [T - - L § = b=
r 1 T } t creession of ‘ ert
' i s I
Ihe < 1 ‘ ! Lhis -
Ineasure u or “decoherence functional” is what the p NnpuUtes

Mathematically can view QM as level two measure theorv
: £ can't be interpreted as a probability in general because of interference.
In general we don’t know what g means. (From histories standpoint. this is the

problem of quantum interp. )

[ propose to Interpret 4 in terms of a Preclusion Post tlate

ME) =0 = E does not happen [¢(E) = 0
Call such 2 coevent & pre: s

(cf Cournot’s principle




Preclusion and the Q-measure

..... 100 - = Vhat th-
oute? T ssion of sition events

e writter it - sral
L he resulting expression 1 ' I r any event (set of histories) This g-

measure g or “d werence f Th)

Mathematically can view QM as level two measure theorv 1

u can’t be interpreted as a probability in general because of interference.

In general we don’t know what z means. (From histories standpoint, this is the
problem of quantum interp. )

[ propose to interpret u in terms of a Pre lusion Postulat

E) =0 = E does not happen [&(E) = 0

Call such a coevent & preciusiv

(cf Cournot’s prineipile)

Page 36/




IMNEeISTUTE [ |

Mathematically can view QM as level two measure theory.
g can't be interpreted as a probability in general because of interference.

In general we don’t know what 4 means. (From histories standpoint., this is the
problem of quantum interp.

~

[ propose to interpret i n terms of a Preclusion Pos

#(E) =0 = E does not happen [é(E) = 0

Call such a coevent & preclusive
(cf Cournot’s prinei ple




Preclusion and the Q-measure

momorphic logic grows out of the path-integral. What does the path-
ntesral | I robability of a succession of “position events
x be written direct path-integ

f histories) This g-

measure u or “decoherence functional” is what the p.i. computes
Mathematically can view QM as level two measure thg
jt can’t be interpreted as a probability in general because of

[n general we don’t know what i means. (From histories standpein
problem of quantum interp.

[ propese to interpret u in terms of a Preclusion P

p{E) =0 = E does not happen [¢(FE) = 0]
Call such a coevent & preci

(cf Cournot’s principie)



Preclusion and the Q-measure

I L] o L | # E o L= I1-
- " 1 % il L -" “!_"--
i 1h S SeTrse | NneE (|t of hastories 1L s q-
I r E T T
measure | O :

Mathematically can view QM as level two measure theorv

ps can't be interpreted as a probability in general hecanse of interference.

In general we don’t know what 4 means. | From histories standpoint. this is the
problem of quantum interp.

| propose to mterpret x in terms of a Preclusion Postulate
p(E) =0 = E does not happen [¢(E) = 0]

1 Call such a coevent & ; reclusive

(ef Cournot’s principie)




Preclusion and the Q-measure

measure u or “decoherence | tional™ what the p.i. con

Mathematically can view QM as level two measure theorv mng

g can't be interpreted as a probability in general because of interference.
[n general we don’t know what g means. (From histories standpoint, this is the

problem of quantum interp.)

I propose to interpret u in terms of a Preclusion Postulate

p{E) =0 = E does not happen [@(E) = 0
Call such a coevent & preclusiv
(cf Cournot’s principle)



Preclusion and the Q-measure

Imeasiure

Mathematically can view QM as level two measure theorv .

iz can't be mterpreted as a probability in general becanse of interference
[n general we don't know what p means. (From histories standpoint. this is the

problem of quantum interp.)

[ propose to interpret 4 in terms of a Pre lusion Postulate

pE) =0 = E does not happen |[&(E) = 0]
Call such a coevent ¢ precly

(cf Cournot’s principle)




Preclusion and the Q-measure

measure . lecoherence functia " = whet the i ons

Mathematically can view QM as level two measure theory

s can't be interpreted as a probability in general because of interference.

In general we don’t know what p means. (From histories standpoint. this is the
problem of quantum interp.)

I propose to interpret u in terms of a Preclusion Postulate
#E) =0 = E does not happen [@(E) = 0

Call such a coevent ¢ pre lirsive

(cf Cournot’s principle)




I ILUSION arndc 1€ I_:--I.'-'_-__'-" -
IM&easiire
'-f-zfi."ff.-'t"f"::.::'-' Can vView 'r._J'.: : :*:'."‘:-[

p can't be interpreted as a probability i

In general we don’t know what i means.

problem of quantum interp. )

I propese to nterpret 4 in terms of a P

bl |
= L

ME)=0 = E does not happen [¢(E) =0]
Call such a coevent & precliusive

(ef Cournot’s principle




Preclusion and the Q-measure

measire

Mathematically can view QM as level two measure theorv

pt can't be interpreted as a probability in general because of interference.
In general we don't know what i means. (From histories standpoint, this is the

problem of quantum mterp. )

[ propese to Inferpret i in terms of a Pre lusion Post

ME)=0 = FE does not happen [4(E) = gi
Call such a coevent @ precinsi

(ef Cournot’s principle)




Preclusion and the OQ-measure

IMNeasure L LM ! LLlt

Mathematically can view QM as level two measure theory

-

g can’t be interpreted as a probability in general because of interference.
In general we don’t know what p# means. (From histories standpoint_ this

problem of quantum interp. )

[ propese to interpret 4 in terms of a Preclusion Postulas

p(E) =0 = E does not happen [&(E) =0
Call such a coevent & pre lusive

(ef Cournot’s principle)

s the




Preclusion and the Q-measure

measure U

Mathematically can view QM as level two measure theory

g can't be interpreted as a probability in general because of interference

[n general we don't know what i means. (From histories standpoint, this is the
problem of quantum interp.

[ propose to interpret x in terms of a Preclusi n Post

p{E) =0 = E does not happen [é(E) = 0}
Call such a coevent & pre: jusive

(cf Cournot’s principle

Page 46/9




Preclusion and the (Q-measure

|

|

| W ! !
| LI | ' 8 o
! | I | ¥ neE<
i

| : -
i NS ure

Mathematically can view QM as level two measure theor

can t be mterpreted as a probability in general because of interference.

In general we don’t know what 2 means From histories standpoint. this is the

problem of quantum interp

[ propose to interpret u in terms of a t
L f“ i) S | ot hieas g E ]
[ = £ s ot !'!.1.'!2"['*'!1 o = — U

1 "
Lall suiwch a coevent

I Louamot = primcipds

Page 47/9




Preclusion and the Q-measure

IMeasire | [ 1 el I IO 5 [l

- Mathematically can view QM as level two measure theory.

p can’t be interpreted as a probability in general because of interference.
[n general we don’t know what p means. (From histories standpoint. this is the

problem of quantum interp.

[ propose to interpret u in terms of 2 Preclusion Postulate

p(E) =0 = E does not happen [&(E) = 0]
Call such a coevent & preciusive

(ef Cournot’s principle

Page 48/




Page 49/99




) e P et
LT AT

1 Nne 5>-SI11E DA

0
P g
]
1' b ]

Events da db, de. da +db. ... 4
r'-.'--r]fi' drn A dh = H de = I"_F ‘.‘hp-n d = AL B + T
preclusions A+B B+C

pld) = p(A+ B+ C) >0 tplA+B)=0=u(B+C

!
o

!
~

( ]1|_.-n|:r.1;;'..' A+ B -:.'.-J B+ C :rl.‘rlfl"r 'f-'J‘

(compare on histories view- K.Q < ] 1
FIES view:- R-5, Stairs’ version thereof GHZ. Hardv

i Nese [“"..:f‘“:'li :l.-!r-s.ll:i NES are roodd st Utine oe *
L LT PoOIns




The 3-slit paradox

Events da, db, de. da + ak. .___J

Write da=A db= B de— C.thend=A4+ 5+ "

preclusions A+B B+C

,u:d':;ﬂ_-{-ﬁ-.-f'l.'}u M A+ B)=0=u(B+

Classically: 4+ B and B + C cannot happen. but A+B+C ;
Compare on histories view- K-S, Stairs version thereof GHZ Hardy

-

These ["}"';CEI]_ Daradose T D
o i L ATIONES Are o0y startine r
& : WONE OO startar PO page s A0




The 3-slit paradox

-
-
—~
- P

-

—— e e
=

L

S—
Tl

Events da, db, dec. da + a ... 4

Write da=A db= B de— C,.thend— 4 + B+C
preciusions A+B B+C
H:di:ru|1--l-—ﬂ—-'—f"}” e H-_—l-—Bsrf'J=_HIB'—C'J

Tlassicallv- = ;
Classically- 4 + B and B + C cannot happen, but A+B+C

"8 : i EBioree vicas- L~ O ¥ . - . :
‘Ompare on histories view- K.S. Stars’ version thereof GHZ. Hardv

These logical paradaxes are good starting point
Page 52/99




The 3-slit paradox

! - :
| =
[
| a
|
1

Events da, db, de, da + db. i

Write da=A db=B. de—=C thend=A+ B+ C
preciusions A+B B+C
g.,d::;zl.-l—ﬂ-—(_'_' > () _'u|_~1v5r='_l=;x|:3'f'.i

Classically- 4 +« Band B+

annot happen, but A+ B+ C

\compare on histories view- K-S Stairs’ version thereof GHZ, Hardv)

Nt

T, 1 - 1 - 5
these logical paradoxes are Z00d starting pe




=

"I'
=3

O
S—
St

Events da. db, de. da + db, ... d
Write da=A db= 1 de=C_thend — A+ B+C
preclusions A+B B+C

pld) =pu(A+B+0) >0 it A+ B)=0= (B +C)

Classically- 4 + B and B + C cannot happen, but A+B+C car

compare on histories vin- I & o ' B
Pare on histories view- K-S Stairs’ version thereof GHZ Hardy)
. P - o i ¥

These logical paradoxes
logical paradoxes re good starting point

Page 54/99




Events da, db, de. da +db. ... d

Write da=A db=B de=C_.thend—A+ B+ c

preclusions A+B B+C
pld) =p(A+ B +C) >0 hut A+ B)=0=pu(B +C)

Classically: A+ Band B+ C annot happen, but A+B-+C can/

\compare on histories view- K-S. Stairs’ version thereof, GHZ. Hardv)

These logical paradoxes are good starting point

Page 55/99




Page 56/99




Page 57/99




Anhomomorphiec Coevents

I f!:':_.'_ Tt

" was. Should b

ssifted” ke

Az

Logic has been “ geometry

= i i &

\"I'i . o

matter here. Afrmine t}

Both trut
from denying ¢

i A

PDAartnie

What are the classical rules of inference

15 here differs

Page 58/99



Anhomomorphic Coevents

PrecCilsion '.'.;'Z.'-..i'..:."li"" 1

LOgIC has Deen ossied” ke seometrv was. Should Drng It into phvsics

triad & - A — Z

\_‘1
S 1= | #
F s
| =S I# (s la ¢ nr
st

.
A L ke

Both trus falsel S -
F.._ L And falsewod matter here. Affirming the particle is hore difiers
from denying the particle is elsewher: ; = -er=

What are the classical rules of inference?

Page 59/99




AL

Anhomomorphic Coevents

| 3

R R W S, ——
Us [Eidill Drecilision unchansecd

i

Logic has been “cssified” like seometrv ws

The logical triad & Ql—-.?

\_'.'_l i
- | e [

.
A 1 i

fﬂorn ind falsehood matter here.  Affirmings ¢
from denving t | rticle s elsewher

What are the classical rules of inference?

Should bring it into physics

here differs

Page 60/99




Anhomomorphic Coevents

Let us retain preclusion unchanged

Logic has been “ossified” like

The logical triad ¢ - 2 — Z,

-."][ Bl Sl =

geometry was. Should bring it into phvsics

-\._T[' -
- ¥

Both truth and | matter here Affirming the particle is

z : here differs
from denving the rticle is olsow

What are the classical rules of inference?

Page 61/9




Anhomomorphic Coevents

Let us retain preclusion unchangsed

Logic has been “ossified” like geometry was. Should brine It

> logical triad ¢ - A — Z,

£ |

.1
-t

o
¥

o physics

L | s 1 sestions
E I+
- 4 11.1u ~ 0= == T &

;3—-[-:-, =TT, . : -
e R and [alsehood matter here. Affirmine the particle ; re differs
¥ Pl LI = LIETE (2 ol

from denying the particl clse

S — . =
What are the classic al rules of inference?

Page 62/9




Anhomomorphiec Coevents

Let us retam preclusion unchang

Logic has been “ossified” like seometrv was Should

The logical triad & - A — Z,

bring it into physics

.
B | = — ible r t ossible ;
3,
D, | Z
Both truth and fals matter here. Affirming the part re di

from denvine th

What are the classical rules of inference?




Anhomomorphie Coevents

Let us retain preclusion unchanged

Logic has been “ossified” like geometry was. Should bring it into physics

The logical triad & - A — Z.

W ill presenve 2

_a'“'t" fUtll and [alsehood matter here. Affirming the particle s hore 3
ITom denying the particle is elces S

What are the

A
&,
nd
-
- |
[
&
o
S
-+
=
B
L |
=~
A
™
i
=
Hu
"
-

Page 64/9




Logic has been “ossified” like geometry was. Should bring it into physics

The logical triad ¢ - 2L — Z,

Both truth and falsehood matter here. Affirming the particle
from denying the particle is elsewher:

What are the classical rules of inference?

Page 65/99




== - = L - e :
LAOFIC as DeeEn ossihed” Like SEOMELly was., alould Drnng It INto phavsics

'«._"l -
e Ll IL | I 1 = i

Both truth and falsehood matter here. Affirmine the | article is here differs
IToIm aenving the particle s elsew a

What are the classical rules of inference?




Logic has been “ossified KE FEOmeLn 5. SOiEG DAONE I INLo povsIcs
it o OF .
s " — o
&)
), .

Both truth and | hiood matter here. Affirming the particle is here differs

from denying the particle is elsewl

What are the classical rules of inference?

- aLd - iy
: — =
- L |
-
| ) o T -
1 i | 1

Page 67/99




U Drng I InNLo povsIies

::EL’H“ truth and [alsei | matter here Affrmins the ¢ Hiela i o -
irom denving ¢ rticle is R o el Al

e ler

'*"r-hrl[' are the ciassical -_'!;:-1-_-_: |_1f. |nfr-r,-.r-f 'l
= 3 MR T
[ = — Il y - -

Page 68/99




LOFIC EAsS Deen OSSined

-
&‘L -
| L-urh uth and [alsehood matter here. Affirming the particle is here differs
Irom denvine ths rticie 1s elsewher

Page 69/99




%)

-

t

Both truth and falsehood matter here \firming the particle is here differs

irom aenving the partich

| TR E = &l i - | i i -
- What are the classical rules of inference?”

Page 70/99




a

Both truth and | matter here Aflirmine the particle is her

from denving the particle is elsewher

What are the classieal rules of inference”

Page 71/99




Both truth 1 fal | matter here. Affirming the particle is here differs

from denying the partis

What are the classical rales of inference?

Page 72/99




Page 73/99




Page 74/99




The Multiplicative Scheme (as a

We retamn condition (3) word for word as the definition

- -

i) survives but (1b) does not

i

2) survives in part: ¢ preserves &

This easily reduces to classical logic when interference is absent (also classical
determmustic theories, which don’t even have plf) A B |
HIIISIrate this sch Wit _— t" o = 4P
+ . T a i = -
- ; 3 A+B+0C) \“-—-q_—-)/

-

s | e AL C A+ B
L. A+ B+ ¢ tleg A A+ B) ragers




The Multiplicative Scheme

Cl

We retain condition (3) word for word as
of a Prin » Preclusi

the defimition

. :
(la) survives ba

ut (1b) does not
2) sarvives in part: ¢

-

preserves &

()

'|: — Sl 5 "

s easily reduces ~Jassi ; -

: : i.'ll' reduces to ¢ lassical logie when mierterence is absent
determunsstic theories. which don't even have yl

also classical

B C
L B

A
- -

1{ -
A+B+C) ~ ‘/
] Ml TH A {:' — E- —

Page 76/9
A A+ B) :



Anhomomorphiec Coevents

Let us retain preciusion unchanged

Logic has been “cssified” like seometry was. Should bring it into phyvsics

The losical triad & gl—.-_'?-

'ﬂl LE +
- S Tl JUNESE N
T ] I 13 I & :
1 - =S La BallEn i SIS ".L;-;::-.LL

, Both truth and falsehood matter here. Affirmine the particle is here differs

from denying the particle is elsewhs

What are the classical rules of inference?

Page 77/99




Anhomomorphic Coevents

Let us retain preclusion unchanged

f

Losic has been “ossified” like geometry was. Should bring it into phys

The logical triad ¢ : A — Z»

<M
e

Both truth and falsehood matter here. Affirming the particle is here differs

from denying the particle is elsewher

assical rules of inference

P

What are the ¢

Page 78/99



The Multiplicative Scheme (as an example)

We retain condition (3) word for word as the definmition

of a Primiti T ¢ EVELT

la) survives but (1b) does not
2) survives In part: ¢ preserves &

Th‘q sasilv reduces ¢ " T I
15 easily reduces c when interference is absent (also classical

o classical logg
t even have u!) A

determmistic theories. which don
L ~

o0

e
=I5t E =

L_. rechusi A+C),.(A+B+CY ——

T 1
ec A A+ R) Page 79/99




= UCYTVES In part pPres=enves
2 L WS OO
#
ra
#
f
.
-
L = i -1- -
L =DV Beaucres ¢ = : - xi Z
¥ IECINICeEs LRI o e InLerierence s ib=ent - i
= — - T S 3ISPT Al y CLASET
a e ARE Bk NENTe<s W ' HOnN T . T =
. S OO L even Nave i !

=5 - 4 =
i - — - - -
1 it T — 1
- 2o * ™ -
= i — = —

Page 80/99




This easily reduces to o

lassical |oeie when interfere 15 i i
- I g Ti :.rl. f.‘ 15 riJ':HL E au wf - i P e :
deterministic theories, which don’t 7 e

even have ! A R —~

.
2 82—

e _'-l rCr.(AavBicy \‘-“/

Page 81/99



vWe retamn condition (3) word for word as the de finition

survives buat (1b) does noi

SUIrvVIvVes in part: o preserves A;

-nllﬁ L = '-:j:]l' redizces to clace I 1
| ¥ TECUCES to classieal logic when interference is abse

ete TR T s nt (also classical
determimistic theores, which don't even have P_Il R ——

IStrate | 1&‘ E C-
ST LI eI L J-si s ".E.

...'-\_ \
events: (A4+C). (A +8+C) \'1.-’/

Page 82/99




Ve retain condition (3) word for word as ne definition

survives but (1h) doec reé
urvives but (1b) does not

2] survives In part. ¢ preserves A

1'ms easily reduces '
"f_! S easil Feduces to classieal logic when iInterference is ahsent | also classica]
deterministic theories. which don’t even have ) A -

'___':' ¥ T g 1211 -.. - ‘f" II. =l .

2 \
WO preclusive coevents: (4+C)*. (44 B+ S

Page 83/99




N\
M

Page 84/99




This easily reduces to classical logic when interference is absent (also classical

deterministic theories, which don’t even have y!
ir beornies. which don’t even have ! A —~

E e

. . .-_} -—I!rﬁ"-'_ _—1 | & B _'_(’r' =
Mt _1‘_,{__"7._1-{"‘--

r
'H(

pen: A+ C, A+ B+ C. six events do | t ez 4 A+ B)
mtd=A+B+C

Page 85/99




The Multiplicative Scheme (as an example

We retain condition (3) word for word as the definition

I & T

survives but (1b) does not

2) survives in part- ¢ preserves &

This easily reduces to classical logic when interf,

erence s absent (also classical
deterministic theories. whic h don’t even have !

Page 86/99




la) survives bu Ib) does not
| .3 IHVIVEeES 1N AT [ DIESETYVES o

T T IS — f megt 11 L
This easilv reduces to Classical logic when interference is absent also classical
Scouliy v . 2 e IS absent assical
deterministic theories, which don’t even have g A —~
> gl
=B it

ok & 82— =

0 prechusive: coevents: (4+C)", (A+ B+C)° S—r

vevent: (A+C)" = AC"

Cishappen: A+ C A+ B+ C
eventd=A+ B+ N happen

t ez A, A+ B)

Page 87/99




This easily reduces to classical logic when interference is absent (also classical
deterministic theories, which don't even have g A -
: =3 C

1:‘ Birate this schens it] <1t "_ . ‘. '

»
['wo preclusive cos ; A+C)»,.(A+B+CY) V

g i :_{_f"‘iz__l-ﬂﬂ-

S happen: A+ C, A+ B+ C six evengs lonot (eg A 4+ B)

Page 88/99




n

\&J

This easily reduces to classical logic when interference is absent (also classical
determinsstic theories, which don’t even have pa! A R C

P perivine commemte: (A5 €Y (At B'5- CY \_:/

ec A A+ B)

Page 89/99



This easily reduces to classical logic

determumistic theories, which don't

nreclisive P— i.'l""[ri_

Y .

A+

T = 1+C A
I e d=A+B+C

when interference is absent

even have y! A

-
L ™

A+B+CY)

=

also classical

= C

) ~———
_——a

) SR

"l

Page 90/99




L .'
‘o e e when interference is absent (also classical
WEEr i Ul g os WRn aboan 't even luwve gl

= C

el

A
» .

(r

Page 91/99




Page 92/99




3 - & - ="
i dde] i E L 1A & k
LIt i NEACTiscOpic events prsClisiveh A rable m th i
\ subh L CO IR Boay
i VEry strong tvpe of “devol i Closady Pl L i od &
I e lollowine Wi Kies

mchition sutfices and | think s plausibl

j‘ll' B TR Mreryweagt [ &l ilicngg “realia

Page 93/9




Preclusive separability and “the Measurement Problem™

Coevents describe microscopec reality directly and

anhomomorphic inference

resoives the logical paradoxes of gm.

light the way to QSC for caunsets.

We hope it wil

Yes if we can show that &|%2 instruments) must be classical
If classical logic governs macro-events then precisely one outcome occurs. )

THEORE:?

i
let gbeaPPCandlet O =" + (" be a partition such that
A is precluded iff its intersections with ¥ and O are both precluded.
[hen support(9) lies within either ¢ or O

A e E i X 3T i # 3 ’ &
- - = Lei| v i [

But are macroscopic events preciusively separable in this way?
A sufficient condition- .
a very strong tvpe of “decoherence”™ . closelv related i F '
=4 ! 1 LIMIETENCE | Closelv refated to udes 1 e Or
I'he followine: weakeor o~ TE = 1 S T
e loflowing weaker condition suffices and [ think is plausible

The measurement problem “reduces to a calculation™
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If classical logic soverns macro-events then precisely one outcome occurs. )

: e : - =
Let & be a PPC and let {1 = {}
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We hope it will light the way to QS lor caus

Open questions and further work

| Establish preclusive separability
i Probability from Cournot ( Kolmogorov etc

‘ Derivation of collapse rule from preci. sep.
| will be only approxdmate, but can we ever hope to observe violations?)

Extension to infinite Omega

\pplication to RC and thence ta QSG
Premonitions

“Nirvana”

i Product systems

6-analvzer extension of Hardy expt: determinism almost returns!
extend example further to make past sufficiently rich

Is this a hidden variable theory? (Joe Henson)

Relate to intuitionistic logic?

Relate to dialectics, paraconsistent logic (cf tetralermma)

YWhat i - - I "y =y '

What is 21 lor simple quantum systems? (eg Bohm particle in excited elgenstate
Just sits still” does it also sit still in MSk? Now we can ask this question!')
Express dynamics directly in terms of coevents. bvpassing preelusion. measure?

Worries include: “nirvana” product systems, premonitions
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