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Improvement of an Atomic Clock using Squeezed Vacuum
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ARTICLE Modern quantum technologies in the fields of quantum computing, quantum simulation,

and quantum metrology require the creation and control of large ensembles of entangled
particles. In ultracold ensembles of neutral atoms, nonclassical states have been
i i i o generated with mutual entanglement among thousands of particles. The entanglement

Sa_tISfyl ng the EI nS.tel n PO generation relies on the fundamental particle-exchange symmetry in ensembles of

with massive particles identical particles, which lacks the standard notion of entanglement between clearly
definable subsystems. Here, we present the generation of entanglement between two

J. Peise!, I. Kruse!, K. Lange', B. Licke', L. Pezzé?3#, ). Ar spatially separated clouds by splitting an ensemble of ultracold identical particles prepared

& C. Klempt! in a twin Fock state. Because the clouds can be addressed individually, our experiments

open a path to exploit the available entangled states of indistinguishable particles for
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In 1935, Einstein, Podolsky and Rosen (EPR) questioned the completeness of quantum
mechanics by devising a quantum state of two massive particles with maximally correlated
space and momentum coordinates. The EPR criterion gualifies such continuous-variable

quantum information applications.
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C++ Programmierung

for (int count = 0; count < spb; count++) {
doukle n = static ecast<double’>(count):;

buffer[C] [n] * exp
buffer[l][n] = dexp (-

* prefactor * n)
* prefactor * n) +

* exp(phase correction);
* gxp (S * prefactor * n);

[

Win32; Microsoft Uisual C++ version 14.A; Boost_1@5908; UHD_AA3.0A10.001 .001-re 1l
lase

@ C:\Windows\system32\cmd.exe
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i 13 8.408.2:49153
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e — Loy —_— —— r Creating WSA transport for 192.168.40.2:49153
—_ —_ CGreating USA UDP transport for 192.168.48.2:49153
[RFNGC Radio] Performing register loopback test.
[RFNoC Radiol Performing register loopback test.
Creating UWSA UDP transport for 192.168.40.2:4915
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Regqgular lattice

Deflected beams in the test setup imaged on the CCD camera
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Similar lattices
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Phase magnification by two-axis countertwisting for detection-noise robust interferometry
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M (Received 8 November 2017; published 9 April 2018)

Entanglement-enhanced atom interferometry has the potential of surpassing the standard quantum limit and
eventually reaching the ultimate Heisenberg bound. The experimental progress is, however, hindered by various
technical noise sources, including the noise in the detection of the output quantum state, The influence of detection
noise can be largely overcome by exploiting echo schemes, where the entanglement-generating interaction is
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