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EINSELECTION, POINTER BASIS,
AND DECOHERENCE
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REDUCED DENSITY MATRIX

ps(t)= Trs\q)sz(t»(q)ss(t)l = Z\an\G:)(Gi\

EINSELECTION#* leads to POINTER STATES

(same states appear on the diagonal of p(¢)for
times long compared to the decoherence time)

*Environment InducedSuperSELECTION
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Measurements and
Controlled Not (C-NOT)

Control/System S
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DECOHERENCE AS A MEASUREMENT
BY THE ENVIRONMENT
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In presence of decoherence, classical
correlations remain,but entanglement
disappears.
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IMPLICATIONS OF DECOHERENCE AND
EINSELECTION

1. MEASUREMENTS
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POINTER STATES
(their emergence and properties)

*Pointer states are measured by, but do not
entangle with the environment £

*Correlations with pointer states are
preserved in spite of £

*Pointer states are the most predictable over
times long compared to decoherence time

Simple example of pointer states: When the
Hamiltonian of interaction dominates then
the pointer observable satisfies

[Hss’ A] =0

and is a constant of motion. Pointer states
are its eigenstates.



PREDICTABILITY SIEVE

States in the Hilbert space of the open system
evolve from pure into mixed under the influence
of both the self Hamiltonian and the interaction
Hamiltonian. They can be sorted according to
predictability.

V)= p,(® ...... H(p, (1)) =Trp’(z)
©) = Pp(®) ... H(p, (1) =Trpl(z)

E)=p: 0 ...... H(p, (£)) =Trp; (?)
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ENVARIANCE
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ENUARIANCE —~ SOME “PROPERTIES
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ENTANGUED STATE As AN EXAHCUE
OF ENVARIANCE
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