
Ei =
d∑

j=1

Sij !j , Sij → 0,
d∑

i=1

Sij = 1 ↑ j,

R̃i ωi

a(T, ε, J) b(T, ε, J)

”i = a R̃i + bi ωi

!i→

ϑcoll(ϖ) ϖopt = a/b





S A E

H = HS +HA +HE +Hint.

Hint =
d∑

j=1

!j ↓ Bj,

{!j} Bj

j !j

Bj

ωt := TrE(ωtot,t)

dωt = L(ωt) dt+
d∑

i=1

(
!iωt!i

Tr(!iωt)
↔ ωt

)(
dNi(t)↔ εi(ωt) dt

)
,



L(ω) = ↔i[He! , ω] +
d∑

i=1

(
Li ωL

†
i
↔

1
2{L

†
i
Li, ω}

)
,

Li =
↗
ϑi !i, ϑi = 2ϖ ↘Ai↘

2 SE(ϱi) > 0.

SE(ϱ) Ai

{dNi(t)} εi(ω) = ϑi Tr(!iω)

{!i}
d

i=1 ≃ B(HS)
HS

!i!j = ςij!i, !i = !†
i
,

d∑

i=1

!i = 1S.

HS

{Ei}
d

i=1 Ei → 0
∑

d

i=1 Ei = 1S

i ω P (i|ω) = Tr(Eiω)

He! = HS+HLS

HLS

[He! ,!i] = 0 i = 1, . . . , d.

ϑi

SE(ϱ)

ϑi

ωt ⇐ S(HS)

[He! ,!i] = 0 i

ω

!i ⇒= !j

→



i

R̃i

i

R̃i = ⇑Ii, Ii⇓BKM,

Ii ⇑·, ·⇓BKM

φi

φi = ⇑Bi, Bi⇓BKM,

Bi

a(T, ↼, J) b(T, ↼, J)

a =

∫ ↑

0

⇑Ii(t) Ii(0)⇓ dt, b =

∫ ↑

0

⇑Bi(t)Bi(0)⇓ dt.

”i (R̃i,φi)
a, b

Li =
↗
ϑi !i ϑi

”i = aR̃i + biφi

”scan(ϑ) := bφ(ϑ) ↔ a R̃(ϑ)
”i

R̃i φi

”i = a R̃i + bi φi.



ϑ
”scan(ϑ) = bφ(ϑ)↔a R̃(ϑ)

ϑopt =
a

b
.

↽coll(ϑ) ⇔ 1/⇀min(ϑ)

ωt h

P(ωT ↖ !i) ↙ exp
[
↔T ”i

]
.

S

Ei :=
d∑

j=1

Sij !j, Sij → 0,
d∑

i=1

Sij = 1 ↑ j, P (i|ω) = Tr(Eiω).

P (I→ = i) = Tr(Eiω0), Ei =
∑

j

Sij !j,

S

S = I
Ei = !i i

”i = const

Mi(t) := Tr(!iωt)

P (I→ = i) = Tr(!iω0).

S(⇁)

P (I→ = i) = Tr(!iω0) i
S = I S ⇒= I



{ωt}

pk(ω) := Tr(!kω)
ek k

V(ω) := min
k↓{1,...,d}

D2
H

(
p(ω), ek

)
= 2

(
1↔max

k

√
pk(ω)

)
,

D2
H
(p, q) :=

∑
i
(
↗
pi↔

↗
qi)2 V

ω p = ek k

ωt ↔↖ !i→ ,

i→

E[V(ωt)] ∝ e↔ωmin t
V(ω0), ϑmin := min

i

ϑi > 0.

ϑ̄(p) :=
∑

i
ϑi pi(ω) → ϑmin

”i

i σi = !iω!i/Tr(!iω)
V(σi) = 0 GV(ω) =

↔ϑ̄(p)V(ω) ∝ ↔ϑminV(ω) V → 0
V(ωt) ↖ 0 ωt ↖ !i→

”scan(ϑ) ⇀(ϑ) ′

↽coll(ϑ) ⇔ 1/⇀min(ϑ) ϑopt = a/b
ϑ ∞ ϑopt

ϑ ∈ ϑopt

ϑopt



ϑ ↽coll(ϑ)
ϑopt = a/b

Dtr(PQCP, PBorn) = O(β2),

β
S

β → 0

S(β) S(0) = I β
β = 0

ϑi

a b
R̃i φi

Ei



Mobile User



S = I
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