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Поток времени как физическое явление – развитие идей
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Course of time
c, =0/t =ae’ /h

In the causeless limit of = 0 <|c, | 20— 0



CLASSICAL CAUSAL ANALYSIS

Marginal asymmetry o= S(8) , 0<a <o
S(A4)
Conditional asymmetry P = S(B|4) ,0< <
5(4]B)
Independence functions igy = ngl?}‘gf) s Lap ng?llf) 0<i<lI
Causality function y = Z.B'A = 'B, 0<y<o
i3 O

Definition 1: The cause A and the effect B are variables for which y<lI.

Axiom of classical causality: y <1=7>0,y>1=7<0,y >1=7—>0




iy (1 o iB|A)(1 o iB\A /V)

02
Y —1
Lpa !V —lpa

2
In the particular case &k = %

¢, <0 y>Le, >0 y<le, >t y 1

It 1s possible to replace y by ¢; in the causality definition and axiom
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In the particular case 
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It is possible to replace γ by c2 in the causality definition and axiom
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QUANTUM CAUSAL ANALYSIS

—0< f<w
—-1<i<1

—0 Sy <

' (1 o iA|B )(1 o iB|A)
iA|B o iB|A
ho

k=Ar/ot, ot=——
20

¢,

Definition 2:
The cause A and the effect B are the subsystems for which c,(A,B) > 0.

Axiom of strong causality:

c,>0=>7>0,c,<0=>7<0,|c, | >0=>7—>0



Standard tensor product treatment

P aca (p) \

7

EPR|Y.) EPR|Y.)



Выступающий
Заметки для презентации
Now we can implement the method of causal analysis to teleportation. 
First we should consider a standard tensor product treatment. From its point of view teleportation occurs in the moment of Bell measurement. We can consider two cases. In case a Bob measures his particle B before Alice’s measurement. From the tensor product treatment he just get some random result. In case b when Bob measures his particle after Alice’s measurement he also get some random result be this result in encoded version of input state of Alice.
To see the behavior of causality we should write a density matrix for the whole system ACB. To the purposes of convenience we write it as function of parameter p. For p=0 we have system just before Bell measurement, for p=1 we have system after Bell measurement.
In the case when Alice’s input state is always 0 we receive the following picture of causality between AC and B. The main feature is that AC-B is always positive. So causal analysis says that AC is always a cause to B in spite of the moment of Bob’s measurement.


Macroscopic entanglement equation

S, =Gj§8(v2t2 —xz)dV
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Relation between the advanced field, radiation damping
and entropy production

4e”
3qc’

Eadv _ Eret X

2 ¢’ <2>:_%i<x X>

3cC
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Advanced/retarded absorption efficiency asymmetry

E — AEI’Ct _|_ BEadv

A=1, B=0 = a=1, 0<b<l



E = AEret  + BEadv






A=1, B=0 


 a=1, 0


b<1
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Simplified sketch of the lab electrode detector

AT AU
™~

T
T T

- g
) D C, case (thickness of the walls is 20
7B = ] ’
) I N mm);
o
A . - : / D, Dewar;
“ _ 1 11 | é V, vessel with the electrolyte;
/// | Wl T- [/ E E,electrodes (complicated internal

1B | - . design is not shown);

1 _
//; ' |- - / T, temperature sensor.
A (R ] 4 Materials: shade, caprolon;
?' | -~ ?—* v doubleshade, ebonite; dots, air;
?_ ' B ? unshaded space, vacuum.
“e
it 1
CrsrrrrssrrrsY,




Principle of the electrode detector of nonlocal correlations

u= Eln COS (X arccos equ—j
q 2KT/’
u 1
- Sz—j(pln(pdx
Iudx A

0

2
6(1n|w| . W arcsin expw - expw In |w| —exp w + In|w| + w + ] + lj

S~In6-2 ln(arccos expw) + 3

(arccos expw)

qq
- — <
W 2kT,W 0
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¢

Baikal Deep-Sea Setup

Site depth is 1367 m

Electronics unit depth is 20 m

Top detector depth is 47 m

Bottom detector depth is 1337 m
Top-bottom detector separation is 1290 m
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MACROSCOPIC ENTANGLEMENT EVIDENCES:

Violation of classical (strong) causality:

B—>A4: y>1=17<0

Violation of steering inequality:

C—>B—>A: Lo 2 max(iA‘B,iB‘C)



Macroscopic entanglement evidences:

Violation of classical (strong) causality:
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Violation of steering inequality:
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An example of the causality and independence functions of the detector signal U and

solar radio flux R at frequency 2800 MHz. t < 0 corresponds to retardation of U
relative to R, T > 0 — to advancement.
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An example of the correlation function of the detector signal U and solar radio flux R at
frequency 2800 MHz. t < 0 corresponds to retardation of U relative to R, 1> 0 — to
advancement.
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An example of the correlation function of the detector signal U and geomagnetic
activity Dst. 1 <0 corresponds to retardation of U relative to R, T > 0 — to advancement.




for C=R:
for C=X:
for C=R:
for C=X:

C—>B—>4
Lyc 2 max(iA|B,iB|C)
A=Ut, B=Dst, C=RorX
With filtration 365>7>59 days:
iyge = 03525005 fugpwe = 0-5 5005 ipue = 0-57250:;
iyge = 036500, fgpy = 0-515005 ipye =0.55%50.

With filtration 365>7>77 days:

+0.00 +000 +0.00 .
Ut|R =0.34 0.05> Yui|Dst =0.47 —0.01> Lpgiir 0-54—0.009

. 10.02 B 10.00 _ 10.01
Lonx = 0.287) 40 Loipst = 0.47 015 Upsixy = 0.55 250,
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With filtration 365>T>59 days:
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With filtration 365>T>77 days:
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Estimation of the cross-section
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Forecast of random variations in the sea current velocity V" at a depth of
50 m (relative to the sliding 77-day average) with a fixed advancement
16 days by the Ut detector data. The standard deviation of the forecasted

(green line) and actual (black line) curves 1s 0.073 cm/s.
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Hourly average values of signals of the top Ut and bottom Ub detectors (Ez is the
electric field). The vertical line is the earthquake moment.
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