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Quantumvs Non-Quantum probabilities

Non-Quantum probabilities in a toy model:

U=AAB  afp 27} s{2 1297
Ul 12 | 23} 28 i) [i)")i)°

Page, 2009; These slides follow AA & Phillips 2014
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Quantumvs Non-Quantum probabilities

Non-Quantum probabilities in a toy model:

U=A AB
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U{j19)13 | 23| 23

Possible Measurements C Projection operators:

|EA:(i>AA
IE’B:(i>B B
B i) i |

(i
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) A° i1

) A" i
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BUT: Itis impossible to construct q
projection operator for the case
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MeasureA only: IjEv“:( )" A(i) AM® Hinil | 24 2

MeasureBonly: B2 =(|i)" °(i|) A" Fue(1| [2X2

Measure entirdl:  FE 2 [ij){(ij|
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Quantur BUT: Itis impossible to construct @
projection operator for the case
where you do not know whether it } :
. . Classical
NorrQuar| A or B that is being measured. Probabilities
Could Write to measure
U — A — A1 B
| = pA '
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A All everyday probabilitie )
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A All everyday probabilities are quantum
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v .....‘ } Quantum effects in a billiard gas

MinimizingC conservative estimate
for my purposes (also motivated by
Db =% | decoherencen some cases)
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Lme Sk Quantum effects in a billiard gas
e o 8 '.‘°‘.:::::.
20029 :

Subsequent collisions amplify the initial uncertainty
(treat later collisions classically additional
conservatism)
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.0, &0 Quantum effects in a billiard gas

@<

nQ IS the number of collisions so thatDan =

(full quantum uncertainty as to o abb §
which is the next collision) J@& 0
T TR 2
Iog &n. -
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nQ for a number of physical systems*
(all unitsMKS)

r | I | m | v |44 |Db |ng
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Water
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Car
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nQ for a number of physical systems}

(all unitsMKS)

r m v T Db Ny
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nQ for a number of physical systems}

(all unitsMKS)

e r | m | v |+p |[Db

(Air |16 10 3.4 107 [4.72 10 | 360 |6.23 10%|2.9° 107
Water/ |3.0° 10 5.4° 10| 3210% | 460 |7.6° 10
Billiards| 0.029 | 1 0.16 1 |6.6°10* Quantum
Bumper| 1 2 150 0.5 |1.4%10% U CVE
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nQ for a number of physical systems}
(all unitsMKS)

e r | m |v |+ |[Db ng, |
(Air \|1.6° 10%] 3.42 107 [4.72 10® | 360 |6.2% 10%|2.98 10 -0.3
Water/ 3.0 10| 5.4* 10 | 3210% | 460 |7.6° 10% 0 6
Billiards| 0.029 1 0.16 1 6.6% 10 Quantum
Bumper 1 2 150 05 |1.4310% at every
Car collision

€ pC

breakdown of
formula, but
conclusion
robust)
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nQ for a number of physical systems}

(all unitsMKS)

r | m | v |45 |Db |ng
Air 1.6% 10*°| 3.43 10" |4.73 10*° | 360 |6.2310'?|2.9810° | -0.3
Water )|3.08 10%°| 5.4° 10°| 3210 | 460 |7.6° 10%[1.3 107
Billiards e e ow;}%o’o OW‘TF 6.6 10* Quantum
Bumper || SO LAY "b 4 at every
Car || | R lo Every  allision _
‘s Brownian

Motlon IS a

a { O K NJ RA )/ >
[ |
Y%
NG
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nQ for a number of physical systems*

(all unitsMKS)

r | m | v |45 |Db |ng
Air 1.6 10%° 3.43 107 [4.7310*° | 360 |6.2310%*%|2.9310° | -0.3

Water|3.0° 10% 5.4° 10° | 32 10% 1.3 10%
Billiards |y e e am o T oS Quantum
sumper [ g SRR ] at every
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nQ for a number of physical systems}
(all unitsMKS)

e r | m |v |+ |[Db ng, |
(Air \|1.6° 10| 3.4° 107 [4.72 10% | 360 |6.22 10%|2.98 10%] -0.3
Water/ |3. | 460 | 7.6° 10%|1.3° 10:%._0.6
Billiards [T I Xy Quantum
Bumper||’ @ D | at every
Car This result is at the Every — liision

: i i Brownian
root of our claim that Motion is a

all everyday o N . )\’
probabilities are S TS

quantum : i

h y XY
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An important role for Brownian motion:
Uncertainty in neuron transmission tim
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Analysis of coin flip

to= eV
f éi‘/h +V,
at, =2 ¢
B 4v,
T
ON=f & ©5 v,
_ Coin diameter=d
Using:

gt °Ims VvV, =V, om/s
d =0.0Im
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Analysis of coin flip

dN=f §f 95

Using:
ot °Ims Vv, =V,

d =0.0Im

50-50 coin flip
probabilities are
a derivable
guantum result
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Analysis of coin flip

dN = f £.5 . :
q 50-50 coin flip
probabillities are
Usig Wlthout reference
G2 & LINR v oA Gogaple
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Analysis of coin flip P

at, = g 3% : ’*

[ 2AY FTtALI Aa
4y, deterministicvsrandom: Increasing or
deceasing; can reduce N substantially

ON=f ¢ 95 v,
Coin diameter=d

Using:
gt °Ims VvV, =V, om/s

d =0.0Im
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