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Group Report Q 10.1 Mon 14:00 F 128
Miniaturized laser systems for precision measurement ap-
plications — eMarkUs Krurzik!, Acuim PETERsD 2, ANDREAS
WicaT?, ErRnsT RaseL?, Kraus Senastock?, and THE LASUS
Teamb2:3:4 — Institut fiir Physik, HU Berlin — 2Ferdinand-Braun-
Insitut, Leibniz Institut fiir Hochstfrequenztechnik, Berlin — 3Institut
fiir Quantenoptik, LU Hannover — *Institut fiir Laserphysik, U Ham-
burg

Rapid progress in the field of ultra cold quantum gases has led to the
development of new measurement tools with unprecedented precision
such as high performance optical clocks and matter wave interferom-
eters. Their ultimate performance can only be reached in space by
providing access to unperturbed long evolution times and low-noise
environments, altogether leading to outperform existing inertial sen-
sors in accuracy and precision. Space-borne experiments in particular,
but also those instruments targeting practical applications on ground,
depend to a large degree on the availability of robust, compact and
energy-efficient laser system technology. We present the development
of a new generation of compact laser systems specifically optimized for
precision applications on sounding rockets and satellites.

This work is supported by the German Space Agency DLR with
funds provided by the Federal Ministry of Economics and Technology
(BMWi) under grant numbers DLR 50 WM 1131-1137, 1237-1240,
1141 and 50QT1201.

Q 10.2 Mon 14:30 F 128
High resolution Sagnac atom interferometer — eGuNNAR
TAckMANN, PETER BERG, SVEN ABEND, TERESA FELD, KaTia Bax-
MANN, PaurL KAEBERT, CHRISTIAN SCHUBERT, WOLFGANG ERTMER,
and ErnsT M. RaseL — Institut fiir Quantenoptik, Leibniz Univer-
sitdt Hannover

We present a compact dual source cold-atom gyroscope with flat
parabolic atomic trajectories in which an area of 19 mm? is realised
on a baseline of 13.7 cm. This gyroscope resolves a rotation rate of
5.3-10~7 rad/s at one second, mainly limited by inertial noise, and
reaches a final sensitivity of 3-1078 rad/s. We introduce ways to fur-
ther improve the stability of the device and to increase its sensitivity
to the 109 rad/s regime by monitoring the rotational noise with aux-
iliary seismic sensors.

This work is supported by the DFG, the cluster of excellence
QUEST, and IQS.

Q 10.3 Mon 14:45 F 128

High sensitivity temperature measuerements on the nanome-

ter scale — ePHILIPP NEUMANN!, FLORIAN DoLDE!, INGMAR
Jakosr!, GErRALD WaLDHERR!, RoLr ReuTER!, JunicHI IsovaZ2,
and JOrc WRacHTRUP! — 13. Physikalisches Institut, Universitit

Stuttgart — 2Graduate School of Library, Information and Media
Studies, University of Tsukuba, Japan

Here we demonstrate a novel method to measure temperatures with
a sensitivity of ~ 10 mK/v/Hz and nanometer spatial resolution. Its
temperature application range is at least from 120 K to 600 K and in-
cludes ambient conditions. It is therefore interesting for material and
lifescience. We employ a single optically active paramagnetic defect in
a nanometer size diamond, namely the nitrogen-vacancy center. More
precisely the spin state can be read out optically and its energy levels
depends on temperature among others. We have developed a novel
technique to circumvent the main detrimental effects to achieve the
stated sensitivity.

Q 104 Mon 15:00 F 128
Spectroscopy of the clock transition in 7'Yb with a trans-
portable setup — eToBias FrRaNZEN, CHARBEL ABOU JAOUDEH,
GREGOR MURA, AXEL GORLITZ, HEIKO LUCKMANN, ALEXANDER
NEvsky, INco ErRNSTING, and STEPHAN SCHILLER — Institut fiir Ex-
perimentalphysik, HHU Diisseldorf, Universitatsstr. 1, 40225 Diissel-
dorf

Location: F 128

Optical lattice clocks based on elements with two valence electrons
are strong competitors in the quest for next generation time and fre-
quency standard. While promising results have already been obtained
on several stationary setups using Sr and Yb, transportable clocks are
desirable for both performance evaluation and applications.

In the framework of the Space Optical Clocks 2 project, we are de-
veloping a transportable Yb lattice clock demonstrator. Our setup is
based on diode and fiber lasers and features an intra-vacuum enhance-
ment resonator to allow the formation of a large volume lattice using
moderate laser power.

Here we present first results of spectroscopy of the 1.5y — 3P tran-
sition in 171Yb confined in an one dimensional optical lattice, a first
evaluation of systematics and ongoing work towards competitive clock
operation as well as more compact and robust subsystems.

Q 10.5 Mon 15:15 F 128
Compact mode-locked diode laser system for highly accu-
rate frequency comparisons — eHEIKE CHRISTOPHER!?, EVGENY
Kovarcauk!, Acumm PeTERs!2, and THE LASUS Tram':2:34 —
Hnstitut fiir Physik, HU Berlin — 2Ferdinand-Braun-Insitut, Leibniz-
Institut fir Hochstfrequenztechnik Berlin — 3Institut fiir Quantenop-
tik, LU Hannover — “Institut fiir Laserphysik, Universitit Hamburg

‘We have developed a compact mode-locked diode laser system designed
to generate an optical frequency comb spanning the wavelength range
from 767 nm to 780 nm. It will thus allow highly accurate frequency
comparisons in microgravity experiments testing the Einstein equiva-
lence principle (EEP) for Rubidium and Potassium quantum gases.

The passively mode-locked semiconductor laser system is configured
as an extended-cavity laser, allowing for high flexibility in optimiz-
ing performance parameters to match the application requirements.
The intra-cavity output of the two-section ridge-waveguide (RW) laser
diode, consisting of a short saturable absorber and a long gain section,
is collimated and reflected by a dielectric mirror. The group veloc-
ity dispersion (GVD) of this mirror can be adjusted to provide opti-
mal performance by compensating the laser diode dispersion. Here we
present the current status of our work and discuss options for further
improvements.

This project is supported by the German Space Agency DLR with
funds provided by the Federal Ministry of Economics and Technology
(BMWi) under grant number DLR 50WM1237-1240.

Q 10.6 Mon 15:30 F 128
Broadband femtosecond filtering cavities for quantum limited
projective metrology — eROMAN SCHMEISSNER, VALERIAN THIEL,
JoNaTHAN RosLuND, CLAUDE FABRE, and Nicoras TrReErPs — Labo-
ratoire Kastler Brossel, 4 Place Jussieu, 75252 Paris cedex 05, France

‘We have shown theoretically that balanced homodyne detection with a
temporally shaped local oscillator extracts timing information and any
other parameter of femtosecond(fs)-pulses with ultimate sensitivity [1].
To reach limits predicted by information theory, the scheme requires a
laser beam that is quantum-limited in amplitude and phase. We pro-
pose to use optical cavities: they are intrinsic, passive low-pass filters
that address frequency scales difficult to reach with active feedback
mechanisms. Similar systems are used for broadband spectroscopy
[2,3]. We construct and characterize a readily implementable filtering
cavity that is simultaneously resonant over 100nm. This exceptional
broadband property enables a wide range of applications from param-
eter estimation to ultra-precise spectroscopy. When seeded with a 25fs
frequency comb, intensity and phase noise are reduced by up to 10dB
at and below the relaxation oscillation band at 1MHz. Furthermore,
noise quadrature interconversion enables qualitative identification of
phase noise at sidebands above 100kHz. In conclusion, a frequency
comb that is quantum limited in amplitude and phase for frequencies
larger than 500kHz is obtained from a commercial Ti:Sa laser system.

[1] B. Lamine et al., Phys. Rev. Lett. 101, 2008, 123601, 1-4 [2] Ch.
Gohle et al., Phys. Rev. Lett. 100, 2008, 1-4 [3] M.J. Thorpe et al.,
Optics Express 16, 2008, 2387-2397



