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AN INNOVATIVE CLUSTER A TECHNOLOGY PLATFORM (RTO)

SPECIALTY 

OPTICAL FIBRES
BIOPHOTONICSSECTOR

COORDINATION

PHOTONICS INNOVATION HUB

>20 years of expertise in Photonic Crystal fibers
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CUSTOM SOLUTION FROM CONCEPTION TO INTEGRATION!

A RTO SPECIALISED IN OPTICAL FIBRES

• A focus on PCF but also MCF, Active, custom coating, components…

• Active/passive fibers

• Different doping (Yb, Er, Bi, F, B, Ge…), Phase vapor deposition!

• Draw tower Bragg gratings

• Metal coated fibers

• Stress rods, Capillaries

• Tapers, MFA, Fan In/Out, End-Cap…

• Simulation, Characterization, Consulting…
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OUR FACILITY

MCVD/Phase vapor Lathe Drawing tower

Virtual tour: https://photonics-bretagne.plateforme360.fr

https://photonics-bretagne.plateforme360.fr/
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RTO PHOTONICS BRETAGNE: SPECIALTY OPTICAL FIBRES

OUR OFFER

Telecom applications
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ARF FIBERS

Advantages:

• Higher propagation speed -30% latency

• Low nonlinearitiesHigh power capacity

• Low material & waveguide dispersion

• Loss now lower than standard telecom fibers!

Challenges:

• Complex design

• Difficult manipulation, coupling…

• Expensive

• More IP than standard fibers…
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HOLLOW CORE FOR 6G

COLLABORATION WITH ORANGE

3 dB optical bandwidth centered at 1550 nm: 175nm

• 6G will require high bitrates and low latency optical link.

• Hollow core fiber allows low latency transmission (3,3 µs/km vs 5 µs/km for standard single mode fiber) and 

high launched power enabling high power budget link.

• Very high bitrate transmission was already demonstrated in hollow core fiber.
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HOLLOW CORE FOR 6G

COLLABORATION WITH ORANGE

• Six lasers and a DWDM MUX (~4 nm spacing).

• An OBPF (4 nm) is used to select a channel.

• < 4 dB WDM grid flatness.

WDM experimental setup
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HOLLOW CORE FOR 6G

COLLABORATION WITH ORANGE

• Sensitivity of the receiver is not affected by 

the presence of the other channels.

• WDM operation implies sharing of the gain 

of the EDFA among all the channel -> Per 

channel launch power reduction.

A real time single wavelength and WDM transmission in 50 Gbit/s NRZ-OOK (C-Band) through a 550m 

long HC-NANF was demonstrated.

Bidirectionnal transmission at 100Gbit/s in the O-Band also demonstrated in a different fiber!
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HIGH POWER 400GBIT/S TRANSMISSION FOR LONG HAUL

COLLABORATION WITH ORANGE

Single wavelength experimental setup with 550m of NANF fiber

• Power Signal ↗, OSNR ↗, Nonlinearity→

• Much higher power budget possible with HCF! 
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REDUCING COUPLING LOSS WITH HYPERBOLIC MICRO-LENS

COLLABORATION WITH ORANGE

Thanks to an hyperbolic profile (GRADHYP):
• Adapting two very different MFD.

• Recover a flat wavefront. 

• Practical working distance (~30 µm) instead of contact.

• Ideal hyperbolic profiles are free of spherical aberrations.

• Compact size (< 1 mm), not necessary to add an SMF section.

GRADHYP improves by 6 dB the coupling efficiency compare to bare coupling. 

Additionally, the back reflections on GRADHYP are very low (<50 dB)

Suitable for integration within the laser chip.

Final hyperbolic profile at GIF section + NANF.

GIF 85/125
NANF

Droplet
↗

Coupling laser to GRADHYP

DFB

GRADHYP

NANF

Power received after NANF butt-coupling: 4.2 dBm (ILNANF = 9 dB).

Power received after GRADHYP: 10.3 dBm (ILGHYP = 3.3 dB).

Coupling light directly from a small MFD (3 μm) source (DFB) within the O-band (1310 nm) to a NANF (MFD:26µm).
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OUR FULLY CUSTOMIZED SOLUTIONS!

ARF PARCHCORD/CABLE
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OUR LAST 4-FIBER 50M-CABLE!

ARF PARCHCORD/CABLE

• Integrating 2 SMF and 2 ARF

• L: 50m, Dcable: 7mm

• Tensile Strength >1000N 

• Crush Load >400N/dm

• Operating Bending Radius> 250mm

• 4 LC/PC connectors on each end

• Typical Loss: 3dB on the ARF channels

Channel

#1

#2

#3

#4
Fan-out

MFA

SPLICE

13
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LATENCY MEASUREMENT

ARF PARCHCORD/CABLE
CALCUL MIX SMF-ARF TOTAL

SMF ARF

LONGUEUR m 4,2 44,7 48,9

INDICE 1,462 1

temps ns 20,5 149,0 169,5

CALCUL SMF pur TOTAL

SMF ARF

LONGUEUR m 48,9 0 48,9

INDICE 1,462 1

temps ns 238,3 0,0 238,3

Length

Index

Time

CALCUL MIX SMF-ARF TOTAL

SMF ARF

LONGUEUR m 4,2 44,7 48,9

INDICE 1,462 1

temps ns 20,5 149,0 169,5

CALCUL SMF pur TOTAL

SMF ARF

LONGUEUR m 48,9 0 48,9

INDICE 1,462 1

temps ns 238,3 0,0 238,3

Length

Index

Time

SMF Channel ARF+ SMF Channel

69ns faster on the ARF+SMF channel over 50m! 
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