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OPTICAL LINK IS MATURE with

London

on Telecom Network (in France :
RENATER)

development on dedicated fibers or ¥ Woss -~ / Braunschweig

e "

LONG DISTANCE LINKS /
demonstrated with repeater "’M“v'*/
(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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FIBER LENGTH

(I)A In-line ¢B
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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
O In-Line Extraction @ SYRTE
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PHASE FLUCTUATION
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FREQUENCY STABILITY

In-line Extraction @ 6 km
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NOISE COMPENSATION MODEL
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Output Extraction Phase

Noise PSD
1 10™

5 Extraction — Fx5 End(f )

1

Output End Phase Noise
PSD

[EEN

<
fiN
N

[EEN
Q
&
llll‘l‘l N ION N N NN S——

/*

7

=
o

RN
=
e

Allan Deviation Gy(r)
5 5

Allan Deviation Gy(r)
5

107 3 10”4 End-to-End

End-to-Extr:

20
(Bercy et al, JOSA B 2014)



NETWORK ARCHITECTURE

Lab A Lab B
Ex.: SYRTE - Paris

Main
- EXTRACTION EXTRACTION
INPUT Link OUTPUT to

STATION SO E T Lab C

\ Lab D Secondary

Link

OUTPUT

21



La

(I)A
000,

EXTRACTION

In-line
Extraction

LASER _
- Vor=Votfi+f,+f STATION

RF Signal

Optic Signal
>

LASER

LOCAL LASER

as amplifier

®© =

LOCAL RF —  output
OSCILLATOR --"m Extractio
fluctuations & drit ~  t __________ n

are rejected v+ f; +.£,

Secondary
Link



PLAN

MOTIVATIONS

TRANSFERT T"

IN-LINE EXTRACTION : FIRST SETUP
IMPROVED SETUP & PRELIMINARY RESULTS

COMPARISON T—///

————————————
FIRST TECHNIQUE : TWO-WAY BI-DIRECTIONAL

SECOND TECHNIQUE : TWO-WAY UNI-DIRECTIONAL
CONCLUSION

23



Lab A

TWO-WAY

+ Bruit ¢,z
CLOCK A

CLOCK B
+ Bruit ¢g,

Lab B

24



TWO-WAY
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TWO WAY BI-DIRECTIONAL
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TWO WAY BI-DIRECTIONAL
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TWO WAY UNI-DIRECTIONAL
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TWO-WAY UNI-DIRECTIONAL
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CONCLUSION

TRANSEERT VI W

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)




