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The Frequency and Time Department
of FEMTO-ST and the LABEX FIRST-TF
network are pleased to announce the

2013 European Frequency an Time
Seminar (EFTS)

The EFTS is intended to provide education and training,
including laboratory practice in a full-week seminar,
and targets the broadest audience: Engineers, Ph.D.
students, post-docs, young scientists, newcomers, etc.

This seminar is original in the following:

o Broad spectrum of topics related to time and frequency

o Broad target audience, yet keeping high level education

e Balance between academic and applied issues

e | aboratory sessions (not only demos, the attendees are
expected to practice on a wide range of instruments made
available)

Scientific committee

Anne Amy-Klein, LPL, Villetaneuse, France

Andreas Bauch, PTB, Braunschweig, Germany

Elio Bava, INRIM, Torino, ltaly

Jean-Paul Berthet, CNRS/MRCT, Meudon, France
Emmanuel Bigler, FEMTO-ST Institute, Besancon, France
Pascale Defraigne, ROB, Brussels, Belgium

Noel Dimarcq, SYRTE, Paris, France

Patrick Gill, NPL, Teddington, United Kingdom

Gaetano Mileti, LTF / University of Neuchatel, Switzerland
Valerie Morazzani, LNE, Paris, France

Enrico Rubiola, FEMTO-ST Institute, Besancon, France

(chairman)
Francois Vernotte, Observatory of Besancon, France
MU ENSCIENCES & “.
TECHNOLOGIES uTiNAM
Ville de
: LA wmmmsmo:

m O Franche-Comté

Conseil régional mCﬁUD\:

c

Program

Lectures and Seminars
Introduction to TF - Basic concepts and
vocabulary (quality, certification, trace-
ability etc), and technical issues (oscil-
lators, frequency standards, accuracy,
stability, phase noise, jitter, physical en-
vironment, etc.).

Measurement methods and experimen-
tal techniques - Spectra (phase noise
and L(f), amplitude noise), variances,
frequency measurement and compari-
son.

Atomic clocks - Physics, traditional clocks
(atomic beam, vapor cell, and maser),
cold atoms, optical clocks, small-size clocks.

Oscillators - RF/microwave, cavity-stabilized
lasers, optical frequency combs.

Timing and applications - Time scales,
navigation, frequency transfer and syn-
chronization.

Physics, applications, and trends.

Classroom work
Attendees work on paper, on spectra,
variances, and uncertainty.

Hands-on Laboratory
Courses

Laboratory sessions

Frequency stability and AM/PM noise,
resonators and oscillators, timing and
synchronization, vapor cell clocks, etc.
Every day, the attendees will do real
experiments and measurements.

Social Events

e Mon. Aug. 26th Visit of Besangon’s
Observatory

e Tue. Aug. 27th Visit of Besangon’s
Time Museum (downtown city)

e Wed. Aug. 28th Night session
at the Observatory’s telescopes

e Thu. Aug. 29th Social dinner

e Fri. Aug. 30th Femto-ST Lab Tour

Sat. Aug. 31 Walking tour, photo tour,
visit Besangon & surroundings



