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TRANSFERT 

OPTICAL LINK IS MATURE with 

development on dedicated fibers or 

on Telecom Network (in France : 

RENATER) 

LONG DISTANCE LINKS 
demonstrated with repeater  

(Lopez et al, Optics Express 2012)  

EXTENSION OF FIBER LINKS 
around the world : 

• Refimeve+ Project in France with 

20 labs 

• Neat-FT Project in Europe 

• New links in Italy, UK, Poland... 
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First proposed by G Grosche, patent application DE 10.2008.062.139 (2010) 
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EXPERIMENTAL SETUP 

92 KM URBAN LINK WITH 

        LPL loop : 2 fibers of 43 km 

        LKB loop : 2 fibers of 3 km 

        In-Line Extraction @ SYRTE 
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ACCURACY 

Mean frequency shifted 

by 

 -1.1x10-19 

 
Statistical uncertainty 

on the mean frequency 

  9x10-20  

In-line Extraction @ 6 km 



PHASE FLUCTUATION 
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• Residual Phase Noise = 10 fs + 
long term fluctuation 

• Long term fluctuation due to 
the unperfect compensation of 
fiber paths 

• Residual Phase Noise = 10 fs 
• Parisian Subway Off between 

1am and 5 am 

In-line Extraction @ 6 km 



1 10 100 1000 10000 100000

10
-20

10
-19

10
-18

10
-17

10
-16

10
-15

10
-14

10
-13

End-to-End Free  + Overlapping

End-to-Extraction Compensated  + Overlapping

End-to-End Compensated  + Overlapping

A
lla

n
 D

e
v
ia

ti
o

n
 

y
(

)

Averaging Time  (seconds)

In-line Extraction @ 6 km 

FREQUENCY STABILITY 

18 

 8x10-16 

 1.3x10-15 



19 
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(Bercy et al, JOSA B 2014)  
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TRANSFERT 
DEMONSTRATION OF SIMPLE AND EFFICIENT IN-LINE EXTRACTION SETUP on a 100 km 
urban link  
(Bercy et al., JosaB 2014)  
 
PRELIMINARY RESULTS OF THE SECOND SETUP with Laser Diode & Secondary Link 

 
FUTURE : implementation in different labs in Paris area  
(as for instance LKB in Jussieu) 
 

COMPARISON 
DEMONSTRATION OF A TWO-WAY METHOD ON A FIBER LOOP with Bi-Directional and Uni-
Directional techniques, the latter being compatible with Internet long-haul link 
(Bercy et al., PRA Rapid Com 2014)  
 

  

CONCLUSION 


