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E.g. spontaneous emission affected by delocalization
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4 total — 4 external & 4 internal & 4 field

A" = Jjg(%)

) ————
IE
| g) N

---

A7)
ﬁ(intemal) — E‘ €><€‘ ﬁ(external) — P
2M



Incorporate delocalization into detector model?

H = (%)
Spectral theorem: X\x) = x|x), AX) = de f(x) | x){x]

For operator valued functions: f()A() — de f(x) ® | x){(x]



Incorporate delocalization into detector model?

H = (%)
Spectral theorem: X\x) = x|x), AX) = de f(x) | x){x]

For operator valued functions: f()A() — de f(x) ® | x){(x]

A = sz%c X)(x| ® /i ® h(x)



More realistic model:
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.. qualitatively similar results. Go back to detector model.
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Do e.g. the spontaneous emission rates differ?
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Spontaneous emission rate (tracing over field and recoill momentum):
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Delocalization affects spontaneous emission!
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Limit of infinite detector mass:

lim A =
M— o0 ] C3h3

= decay rate for standard UdW detector!
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Spontaneous emission rate (with delocalization):
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Spontaneous emission rate (with delocalization):
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Spontaneous emission affected by delocalization process
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Decay rates affected differently by incoherent vs. coherent delocalization?
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Decay rates affected differently by
Incoherent vs. coherent delocalization!
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Can delocalization trigger excitation of atoms?

... delocalization implies kinetic energy uncertainty!
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Can delocalization trigger excitation of atoms?
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Can delocalization trigger excitation of atoms?
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Delocalization can trigger excitation of atoms
iIn a medium!
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Quantum channel capacities of the light matter interaction

® Assume input (e.g. to-be-absorbed photon) entangled with ancilla

® How much is output (e.g. atom) entangled with ancilla”

VAN

Which part of the atom received quantum information — internal or external d.o.f.”

E.Q. for ion trap based quantum computing
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Summary:

® Upgrade of detector model reveals new phenomena:

® Delocalization process affects spontaneous emission

® Atoms decay the faster, the more sharply they are initially localized
® Coherent delocalization different from incoherent delocalization

® predicts new Cherenkov-like effect

® Prepared to study quantum channel capacities of the light matter interaction
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