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Towards a continental network for accurate and
ultrastable freqguency dissemination

French REFIMEVE+ project funded
edistribution of the best frequency references
available at SYRTE to about 20 French labs

DWDM (dense wavelength multiplexing) on the

Internet backbone

» Simultaneous transmission of the Internet data
traffic and the ultrastable metrological signal on

Braunschweig

the same fiber but with different wavelengths

e Collaboration with French National Research and

Education Network RENATER

LPL - Paris Nord
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The frequency reference signal transferred through the optical link is exploited to measure/control the frequency of a mid-
IR laser, using a femtosecond laser as a tranfer oscillator. This opens the way to ultra-high-resolution spectroscopy and
tests of fundamental physics with molecules (for instance the non conservation of parity [9] or the stability of m,/m, [10])
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Optical fiber links have brought the potential to transfer frequency with very high accuracy and stability thanks to an active
compensation of the phase noise due to fluctuations of the optical length. An ultra accurate and stable frequency reference can
be transferred over long distances using the very high frequency (~200 THz) of the optical carrier. The high sensitivity detection of
the optical phase using heterodyne technics in conjunction with ultra stable lasers, are the basic tools to achieve low noise optical
frequency transfer. In last five years several experiments in the USA, Europe and Japan have explored the limits of this method
[1-5]. A key-question is the capability to extend ultra-stable frequency standard distribution to a larger scale and possibly to any
users. In the last three years we have demonstrated an easily scalable technique since it is using commercial telecommunication
floer networks and is compatible with data traffic [6-7]. Switching from dedicated to a public fiber network is a major breakthrough
for a possible generalization of the concept of optical fiber link frequency distribution. The outcome of such a technique leads to a
wide distribution of a frequency reference on a national or continental scale. Two applications are presented below :

*Multipoint dissemination to several labs in the same metropolitan area [8]

«Stability transfer to mid-IR for ultra-high resolution molecular spectroscopy

The aim of this work is to address the
Issue of multipoint frequency
dissemination. A point-to-point network
needs a lot of fibers and is not the
optimum solution. We developed an
on-line extraction station as first
proposed by G. Grosche [8]. First tests
on fiber spools demonstrated that the
noise compensation was working
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« Signal distribution to several labs in Paris area

» Network development in Paris area and in France
 Optical link extension towards Germany and at the
European scale
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