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ω

Ψ(t) = A(t) (j (ω (t)t)) ,

A(t) ω (t) j

δt = d/c× (α),

d c α
Ψi(t)

Ψi(t) = A (t− iδt) (jω (t− iδt) t) .
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A (t− iδt) ≈ A (t) ∀i,

(jω (t− iδt) t) ≈ (j (ω (t) t− iδθ)) ∀i,
δθ = ω δt Ψi(t)

Ψi(t) ≈ A (t) (j (ω (t) t− iδθ)) .

ω ,i

M(t) =

N−1∑
i=0

√
Pi

2
(j (ω ,it+Φ ,i(t))) · [1 + Ψi(t)] ,

N Pi Φ ,i(t)

L1 L2

L1(t) =
N−1∑
i=0

Γi(t)Ψi(t),

L2(t) =
N−1∑
i=0

Γi(t),

Γi(t) =
(√

Pi/2
)

(j (ω ,it+Φi(t)))

ω

L2, (t) =

N−1∑
i=0

Γi(t) (j (ω t+Φ )) ,

Φ Υ(t) = (j (ω t+Φ ))

L2, (t) =

N−1∑
i=0

Γi(t)Υ(t) (jρi) ,

ρi ρi = iδθ

L1(t) L2, (t)
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ε

E (t) =
R
Z

(
|S1|2 − |S2|2

)
,

R Z

E (t) =
R
Z

[∣∣√1− εL1(t) + j
√
εL2, (t)

∣∣2 − ∣∣j√εL1(t) +
√
1− εL2, (t)

∣∣2] .
|x|2 = xx†

E (t) =
R
Z

[
(1− 2ε)L1(t)L

†
1(t) + (2ε− 1)L2, (t)L†

2, (t)

+ε (ε− 1)
[
L†
1(t)L2, (t) + L1(t)L

†
2, (t)

] ]
.

ε = 0.5

E (t) =
−R
4Z

[
L†
1(t)L2, (t) + L1(t)L

†
2, (t)

]
.

L1(t) L2, (t)

Pi = P∀i

E (t) =
−RPA(t)

16Z

N−1∑
i=0

[
(j ((ω − ω (t)) t+ iδθ + ρi +Φ ))

+ (j ((ω (t)− ω ) t− iδθ − ρi − Φ ))

]
,

E (t) =
−RPA(t)

8Z

N−1∑
i=0

((ω (t)− ω ) t− iδθ − ρi − Φ ) .

Φ ,i(t)
ρi = −iδθ

E (t) = N
−RPA(t)

8Z
((ω (t)− ω ) t− Φ ) .
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