BAHT Fr&preferred states (PS): f@
—— i_%'ﬂ?ﬁ'%/\ﬂ‘& U

o ——

+ 3 —_—
RN, IR R




OLiline

« I Preferred state (PS) ML TR AT

= 115551500 F IPS.
= V. F RS E5R A R HIPS.

e —

_ﬁ_
E—




AP 1] E}A{%%
gﬁlzﬁjiyg

il .
R ARG T A 1) (D m

o IR B
1785 2 [ fi A1 I AN R i LA A
FAERA SR, R
W7 2745 2 8] AR ~

MR o R




|. Decoherence

iBAH T (decoherence)ffj3EA 5 X

Wb P A Ve L -

(1) fEm=FJ12ulElN, iR o5 R 1w e 1,
HRFaR AR GRkiz) k.

(2) 2 SRR PRI AERS F T ITE Ok, s AEAR Y 3
K EAATPERIE R o — Btk 25w Fife Lo

(3) FLLusl A7 R R A -




2 R

HERERAN

RAGEERHME: p :ZiCilqji><qji|
AP EARFE = Tr(e A), Hfr, TroysKr, BIXTH oAl

/NARGESIN A B

(alp(t)|B) = (a|Trep(t)

5)

SIFTFDR I =B EH = Tr(e " B) = X ) (P )y, By




U Y=a|l:+:2:+;... N +)®|k,)
+B|1:=:2:— ;.. . N:=)®|K_).

BEAAEN . 4> |- >R B A B

|a|? af*(k-|ky)
_a*5<k+|k—> |18|2




B AR 1 Ty B R %

RGS)ESHE (W BAEH FRIZFEMIT N,
=0 RIS |we>=(C s> +d [s,>)|ag™>s
et Jm, B e il gs

v (t)>= c|s,>|a,> + d|s,>|a,>.
1 1 2 2

nif<a|a,>~0, WRFWALEFEE, H—110
BEANEL

p "®(t)~ |c|?|s;><s4| + [d]?|s,><s,|.




XFE, fEt> T Jm, ERIE(C |s> + d |s,>) TAFRAER]
15> 5 |s,> 2 [H FIAH PR A TH ——iB A+

I, BRI NS> [ag>, WIFE T (2 )5 ) — B H]
A, HEARIELR [s,>]a> TCIBAM IS .

> RIS B Ek R T




X TR TIMZR NI, HasLl A

S G2 AN B T, A8ER
FE I LSRG I N AEAR T, HAT R IR AR e E——
LUK 2 BOHABAR S AR0E

XIS M preferred (pointer) states (basis) (%4
pointer statef |4 Zureko T3l & il BT 5E o ZehFR2 ymemory state )



AR AH T 0] A9

PR JTIHI :

(1) PSS BAHTAEAEINEER ERA?
(2) BATAEA A mf ) RE E R A

10



BT 5 &R T AR R

1. Many-worlds interpretation:

B AN ] BE A IR ) 70 SCSTRBUERE (Preferred states) , LA
S ERE oy XOAT B AR B I TA]
2., Consistent-histories interpretation:

Preferred states ] GEXT N 15 A R H T, N ARRF
ZAEZ ML s

11



JEAH T HLHI B R R

KAGINARITLLE A | v (t)>=cyls;>|a;> + ¢,ls,>|a> + ..o
Hrr, s h RS IEASHEK .
BT EE: |a>Z MU T EAT.

— MBS
FE— NZEA KA RS () P B R PRE AN IH— L R &, AT A
AR SIDN I 2N
22 1N
ENE T 55 KIS, #&T0.
BEWEH AT

12



—ly

a system S with two spin states {|T).|{)} that interacts
with an environment &£ described by a collection of N
other two-state spins represented by {|1.).|l0}. &

=1---N. The self-Hamiltonians 1315 and 1315; and the self-
interaction Hamiltonian H e of the environment are
taken to be equal to zero. Only the interaction Hamil-

tonian 19'55 that describes the coupling of the spin of the
system to the spins of the environment is assumed to be

nonzero and of the form
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(1) &/ deseparation rate. Zeh (1973), called memory states.

Deseparation rate measures how fast a quantum system becomes
entangled with environment degrees of freedom.

(2) Zurek(1981): Using P, to represent the associated
projection operator for PS, it should satisfy [H,,P,]=0, when
the interaction is strong such that the self-Hamiltonian can be
neglected. More generally, one may require [H,+H,,P,]=0, If
H, and H, are commutable.
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(Braun, Haake, Strunz, PRL 86, 2913 (2001) ) o
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T.Gorin, T.Prosen, T.H.Seligman, and W.T.Strunz,
Phys. Rev. A 70, 042105 (2004)

H.T.Quan, Z.Song, X.F.Liu, P.Zanardi, and C.P.Sun,
Phys. Rev. Lett. 96, 140604 (2006)
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For energy-preserving interaction H, the relations are rigorous.
T.Gorin, T.Prosen, T.H.Seligman, and W.T.Strunz, Phys. Rev. A 70, 042105 (2004)
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WGW, J.Gong, G.Casati, and B.Li, PRA 77, 012108 (2008)

) P OB Bt TS ) T B B AH T IR TR] T g R O R

Yo TN, BEEAMERA e A preferred states.

IBFBISTA) T gn] BLH ORI ek ilivh

AR IR TR) T M LA p o gre s ek B 1/ e IR ), ] Bl R GE AR AR T
IS DR LB B G AR R A T

5 S RATIRIEZ S oA B BE VS Rk A B

30




XTI F G RARE o B e SR A IR I

Tq = V2h/(eo,) x e 1, € < €,

Ta = hA/[7e? V2] oc e 2, € > €p.

5~ 1/R~xe?  where R = Qﬂﬁgp{ﬂ?!nd}/ﬁ

Hort, e BRI T 2 IR

§ ;?-2 ~
2me, Vo, ~ o, A

Gie: MNTAHRW e, EFMGMR T, GEEANE preferred states.

XTRILALN0M & ), Bei AMEA AR Kpreferred states, 77 B4 LA
T -

31




X P RER R GUIN S A B AR Y

1.04 | . .
e, ~ 0.04
e =5 x 1074
g
=2
0.0 | , . . et ==
0 1000 2000 3000 4000
t
ol
0.8 m
—DZZ
0.6 _[’12"e -
— | | Gaussian
‘&04_ ---- FGR |
0.2
e = 0.01
0.0

0 30 60 90 120 150 180 32
t




T Kn|
e, % '
e, T,
-] “‘. gm |
"l.‘..“
N ® T, ‘.‘t%‘:‘ |
—— Eq.(10) “'“EE'
O T .EEH'“‘
ol [----1R E‘EE
.
7 6 5 4 3 2 -
Ingmﬁ

33



RIS SR R HIPS

A I HRRAER >, F TR H R DT

Preferred state 3/ 2 s

A R PEIAIERS, ERKI RSO T, Ze b e 5 o AN ik
wizsl], WFRiZIER Ky preferred basis.

WL LT A AR GO D PR

WGW, L.He, and J.Gong, Phys.Rev.Lett. 108, 070403 (2012)
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FIG. 1: (Color online) Angle 8 (in unit of Radiant) to be ro-
tated to reach state |p1) (empty symbols) from one eigenstate
of Hs (squares) or of H; (triangle), for a wide range of ¢.
State |p1) is one numerically found eigenstate of p (a time-
averaged RDM for ¢ € [300007',400007]). For comparison,
the 6 values to reach the state |a) (filled symbols) directly
determined by maximizing ||AH|| are also presented. Other
system parameters are given by w, = 0.5x10%, w. = 1.0x 10>,
wa=15x10% k=90/T.N =2 X =0.1.
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FIG. 2: (Color online) Behavior of time-evolving eigenstates
of the system’s RDM. as measured by a time-averaged dis-
tance d from eigenstates of Hs (dashed red line), from eigen-
states of H; (dotted blue line), and from states (|po).|p1))
found computationally in Fig. 1 (solid line), for a wide range of
e. System parameters are the same as in Fig. 1. Insets: Decay
of the off-diagonal element of RDM with time ¢, in the |E¥)
representation (upper red curve), in the eigen-representation
of Hr (middle blue curve), and in the representation of the
PS identified in Fig. 1 (bottom dotted curve), for £ = 2100.
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