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Vidensklumme: Verdens
storste maskine kerer pa lys

Internettet vokser med 35-50 grocent om aret, og havde det ikke
varet for lyset, ville det veere brudt sammen for lenge siden.
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The quantum internet

H.J.Kimble'

Quantum networks provide opportunities and challenges across a range of intellectual and technical
frontiers, including quantum computation, communication and metrology. The realization of quantum
networks composed of many nodes and channels requires new scientific capabilities for generating and
characterizing quantum coherence and entang| t. Fund tal to this end are quant
interconnects, which convert quantum states from one physical system to those of another in a reversible
manner. Such quantum tivity in ks can be achieved by the optical interactions of single
photons and atoms, allowing the distribution of entanglement across the network and the teleportation
of quantum states between nodes.
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Light speed reduction
to 17 metres per second
in an ultracold atomic gas

Lene Vestergaard Haut, S. E. Harris{, Zachary Dutton*{
& Cyrus H. Behroozi*§

[L. V. Hau et al., Nature 397, 594 (1999)]
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B10. Spontaneous Emission Probabilities at Radio Fre-
quencies. E. M. PurceLL, Harvard University—For
nuclear magnetic moment transitions at radio frequencies
the probability of spontaneous emission, computed from

A, = (87v?/c¥)hv(8x3u?/3h?) sec.™?,

is so small that this process is not effective in bringing a
spin system into thermal equilibrium with its surroundings.
At 300°K, for »=107 sec.™, p=1 nuclear magneton, the
corresponding relaxation time would be 5X10% seconds!
However, for a system coupled to a resonant electrical
circuit, the factor 8x»2/c® no longer gives correctly the
number of radiation oscillators per unit volume, in unit
frequency range, there being now one oscillator in the
frequency range »/Q associated with the circuit. The
spontaneous emission probability is thereby increased, and
the relaxation time reduced, by a factor f=3QN/4x2V,
where V is the volume of the resonator. If @ is a dimension
characteristic of the circuit so that V~a3, and if § is the
skin-depth at frequency », f~\3/a23. For a non-resonant
circuit f~\3/a3, and for a <4 it can be shown that f~\3/a3%.
particles, of diameter 1073 cm are mixed
magnetic medium at room temperature,
ission should establish thermal equilibrium
order of minutes, for »=107 sec.”..

[E. Purcell, Phys. Rev. 69, 681 (1946)]
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However, for a system coupled to a resonant electrical F(r’ CU) = — ’pl p<r7 W)
circuit, the factor 8x»2/c® no longer gives correctly the h

number of radiation oscillators per unit volume, in unit LDOS
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skin-depth at frequency », f~\3/a23. For a non-resonant 2m
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particles, of diameter 10~ cm are mixed h2 !
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is so small that this process is not effective in bringing a
spin system into thermal equilibrium with its surroundings.
At 300°K, for »=107 sec.™, p=1 nuclear magneton, the
corresponding relaxation time would be 5X10% seconds!
However, for a system coupled to a resonant electrical
circuit, the factor 8x»2/c® no longer gives correctly the
number of radiation oscillators per unit volume, in unit
frequency range, there being now one oscillator in the
frequency range »/Q associated with the circuit. The
spontaneous emission probability is thereby increased, and
the relaxation time reduced, by a factor f=3QN/4x2V,
where V is the volume of the resonator. If @ is a dimension
characteristic of the circuit so that V~a3, and if § is the
skin-depth at frequency », f~\3/a23. For a non-resonant
circuit f~\3/a3, and for a <4 it can be shown that f~\3/a3%.
particles, of diameter 1073 cm are mixed
magnetic medium at room temperature,
ission should establish thermal equilibrium
order of minutes, for »=107 sec.”..
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O@@@@ [J. P. Dowling et al., J. Appl. Phys. 75, 1896 (1994)]

Veapons Sciences Directorate, AMS] WS, Research, Development, and Lngineering Center,
U. 5. Army Missile Command, Redstone Arsenal, Alabama 35898-5248

00/0/0/0/0000C

| a ‘ near k=05 2n/a

L
Input Transmitted

Passive Passive

I DTU Fotonik
www.nanophotonics.dk


http://www.nanophotonics.dk

LN

Input * feelelys — _
Reflecteds 455 [ =y _Transmmed
S AAaAAAssAAs P

Passive
z
[Y. Chen et al., Phys. Rev. A 92, 053839 (2015)]
See also: [S. Ek et al., Nat. Commun. 5, 5039 (2014)]
. [J. Grgi¢ et al., Phys. Rev. Lett. 108, 183903 (2012)]
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B10. Spontaneous Emission Probabilities at Radio Fre-
quencies. E. M. PurceLL, Harvard University—For
nuclear magnetic moment transitions at radio frequencies
the probability of spontaneous emission, computed from

Ay = (87?/c*) hv(87°u?/3h?) sec.™,

is so small that this process is not effective in bringing a
spin system into thermal equilibrium with its surroundings.
At 300°K, for »=107 sec.™, p=1 nuclear magneton, the
corresponding relaxation time would be 5X10% seconds!
However, for a system coupled to a resonant electrical
circuit, the factor 8x»2/c® no longer gives correctly the
number of radiation oscillators per unit volume, in unit
frequency range, there being now ome oscillator in the
frequency range »/Q associated with the circuit. The
spontaneous emission probability is thereby increased, and
the relaxation time reduced, by a factor f=3QN\/4x2V,
where V is the volume of the resonator. If @ is a dimension
characteristic of the circuit so that V~a3, and if § is the
skin-depth at frequency », f~\3/a23. For a non-resonant
circuit f~\3/a3, and for a <§ it can be shown that f~\3/a3%.
particles, of diameter 10~ cm are mixed
magnetic medium at room temperature,
ission should establish thermal equilibrium
order of minutes, for »=107 sec.”.

[E. Purcell, Phys. Rev. 69, 681 (1946)]
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Closed cavity: Normal modes
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Open cavity: Quasi-normal modes
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Open cavity: Quasi-normal modes
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Open cavity: Quasi-normal modes
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Closed cavity: Normal modes

Open cavity: Quasi-normal modes
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[O. Yao et al., Laser Photonics Rev. 4, 499 (2010)]
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[P. T. Kristensen et al., Opt. Lett. 39, 6359 (2014)]
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[P. T. Kristensen et al., Opt. Lett. 39, 6359 (2014)] [J. R. de Lasson et al., J. Opt. Soc. Am. A 31, 2142 (2014)]
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LDOS

I(r;w) =

[L. Novotny and B. Hecht,
"Principles of Nano-Optics” (2012)]
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[P. T. Kristensen et al., Opt. Lett. 39, 6359 (2014)] [J. R. de Lasson et al., J. Opt. Soc. Am. A 31, 2142 (2014)]
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. _ 2 .
D(rjw) = 3= [p*p(r;w)
hﬁo
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2w
ﬂ(r; W) = ﬁlm [na . G(I’, r; w) . na]

[L. Novotny and B. Hecht,
"Principles of Nano-Optics” (2012)]
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T A —E,(r) E,(r
Plriw) = polpPolri)  Glrriw) = § YT S B
0 LDOS I u\*p
2w . R
pr;w) = ~5Im [y G(r,r;w) - o

[L. Novotny and B. Hecht,
"Principles of Nano-Optics” (2012)]

See also: [C. Sauvan et al., Phys. Rev. Lett. 110, 237401 (2013)]
[R.-C. Ge et al., New J. Phys. 16, 113048 (2014)]
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[P. T. Kristensen et al., Opt. Lett. 39, 6359 (2014)] [J. R. de Lasson et al., J. Opt. Soc. Am. A 31, 2142 (2014)]
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"Principles of Nano-Optics” (2012)] m 1 wu (w“ - U.))

See also: [C. Sauvan et al., Phys. Rev. Lett. 110, 237401 (2013)]
[R.-C. Ge et al., New J. Phys. 16, 113048 (2014)]
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