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®® ®»®® The company

Q@ A French start-up based in Limoges. Incubation in Bath (2008).
Transfer to and re-incubation in Limoges (July 2011). Trading
activities in 2013

2m& ~20 employees. 80% in R&D, 12 PhD+

150 m? clean room (I1SO-07)
2 drawing fiber towers

'@‘Stratetic partenership with XLIM / GPPMM

@ Development & supply of photonic components, modules and/or
systems based on a proprietary Technology™*.
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MULTISECTORIAL ee®e®eeeetecHNOLOGY
PRODUCT MIX

™
GLOphotonics HCPCF and PMC technology is equally a platform
key-enabling technology.

A feature, reflected in GLO photonics products, service and offe

Hollow Core Photonic Crystal Fiber Photonic Micro-Cell

HOLLOW CORE PHOTONICS
CRYSTAL FIBER & PHOTONIC MICROCELL
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0, i What it is What it is
CONVERSION & LASERS
HCPCF outstands by guiding light in a hollow channel surrounded by a A Photonic Micro-Cell [PMC) is a length of HCPCF filled with a gas
4 microstructured cladding.
in a controllable fashien and hermetically sealed.
| Quantu m tech S GLO is a pioneering industrial player in this field by offering its partners varied and
bespoke HCPCF. PMC offers highly strong gas-light interaction
LOW LATENCY DATACOM How it is made How it is made
HCPCF are produced using a set of special techniques in making its preform and in its GLO enjoys a large number of processes in evacuating its HCPCF or filling it with a
drawing process. variety of gases and at different pressures,
TECHNOLOGY SOLUTIONS GLO enjoys fiber drawing infrastructure purposely design for HCPCF reguirements. The PMC technology relies on glass post-processing, such as splicing, fusing,

engraving, end-caping,

The PNMIC terminaticn are designed and shaped to accommodate specific
applications or required standards.

In scme specific applications, we even coat the PMC inner core with smart
coatings.
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HOLLOW CORE PHOTONICS

crvsTaL riser & protonic microcei Jnique expertise in design & fabrication of HCPCF

FIBER ON DEMAND & ‘

It is likely that we have
a suitable fiber design

for you.

HOLLOW CORE PHOTONICS CRYSTAL FIBER & PHOTONIC MICROCELL

Our technical and R&D teams
have already demonstrated:

> Wavelength range UVto IR

> Loss as low as 1 dB/km

Gives us your requirement, we give you your fiber!

> Truly single mode fibers se
Don't be inhibited in asking and sharing with us your needs and dreams.

> PERaslarge as 30 dB
Our R&D team is made of highly qualified scientists and engineers,

> Fiber core range 5 to 200 um capable of designing and fabricating the most demanding HCPCF.
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© oS weoc Unique expertise in design & fabrication of HCPCF

Standardized Fibers
IOptlmlzed or representative
asers

Market push
Continuous extension to other g‘fé'g ‘
wavelength s

Bes&oke Fibers

omer requirements
Market pull

Continuous process/design
innovation

Innovative Fibers
Improved specifications

Volume scaling
Higher market drive

GLO hotomcs
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HOLLOW COREPHOTONICS .. PMC™ a proven enabler for science and technology
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OVER MILLION-FOLD ENHANCEMENT IN GAS-

LASER INTERACTION .with GAS, GLASS & LIGHT as N\
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@ OO R PO S rocELL™ PMC™ a proven enabler for science and technology

Features :
e ( (
First Gas-photonics component(t) /. )
Million-fold enhancement in Gas-Light interaction
Unique microconfinement of gas and atom vapours in optica fiber Y 4
>

Shapable footprint

Platform technology

They tested & loved it

* NASA

Environnemental monitoring

y
e LOCHEED MARTIN *“1

Defence LOCKHEED MARTIN \
{cesa
* ESA space solutions ° |
Quantum metrology cnes
!
"8&6*,'4“3{" Environmental monitoring og, De N
* Northrop Grumann ﬁég
Space technology
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HOLLOW CORE PHOTONICS
CRYSTAL FIBER & PHOTONIC MICROCELL™

Business Model & Operational structure

=N FREQUENCY
G/ CONVERSION & LASERS

Three-Pillar Operational Structure

‘V) Quantum tech

OFFERING AND Business & Technology Units -7
PRODUCT Design
LOW LATENCY DATACOM Beam Pulse Frequency Datacom & Tech
Delivery compression Conversion Telecom solutions
Key enabling technolo S . U
TECHNOLOGY SOLUTIONS y g gY 00
Platform technology
Perf & Uni Fiber Fab Fiber Post- Opto- Test &
erformance niqueness y process & Mechanics Eharacteriatio
PMC prod prqtotyp
ing

%
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HOLLOW CORE PHOTONICS

CRYSTAL FIBER & PHOTONIC MICROCELL™ QUTECh p rOd UCtS & Offe ri ng

BEAM DELIVERY

PULSE COMPRESSION

@ FREQUENCY
CONVERSION & LASERS

‘g’ Quantum tech

1010
LOW LATENCY DATACOM
K 0014

@ TECHNOLOGY SOLUTIONS
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Quantum photon sources & memories ©mira
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‘V’ Quantum tech

GLOphotonics
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QuTech products & offering

FREQUENCY REFERENCES
C2H2 PMC

Transmission of1Im & 3 'mbar C2H2lPIVIC

1515 1520 1525 1530
Wavelength (nm)

TYPICAL SPECIFICATIONS

Gas C2H2*

HCPCF Type PBGor IC

Fiber connection FC, FC/PC, SMA
Fiber length 3m*

nsertion loss <4 dB

Contrast >90%*
Wavelength range 1512-1540 nm
Frequency stability 10-1'@1s-1000s
Frequency accuracy <10 kHz

*Other molecular gases, fiber length and absorption contrast can be
achieved upon request

1535

Market/applications
Frequency references/precision timing,

instrumentation calibration, environment
sensing, quantum sources...



QuTech products & offering

FREQUENCY REFERENCES
12 PMC
P 4
o’a{i}}s’
A7
(W’ Quantum tech
(c) Relative frequency [GHz]
7 6 5 4 3 2 -1 o0 1 2 3
1.00 ~__ _
c 0.80 ]
2 .
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% \
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-% 020 ——PMC#1 - sealed on 2017
e 20 ' pmc#2 - sealed on 11/2020 R(39)6-3 ' Market/applications
o — Macroscopic gas cell .. ..
Z 0.00 - - Frequency references/precision timing,
473.610  473.612  473.614 473.616  473.618  473.620 : : : : :
instrumentation calibration, environment

* Optical frequency [THz]
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QuTech products & offering

FREQUENCY REFERENCES
12 PMC ,
f;:“"/ \
Unique Features
) | < 7
* Room temperature operation P
* Fiber connection Ve
w e Outstanding contrast
U Quantum tech * |deal for astronomy applications
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| Market/applications
scan Frequency references/precision timing,

Large Lock Signal at Room Temperature!!! instrumentation calibration, environment

sensing, quantum sources...

Glla_ﬁplﬁ Btﬁ?ocms-rempe rature!!!
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‘V) Quantum tech

| at Rpom Temperature!!!
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QuTech products & offering

FREQUENCY REFERENCES
Rb PMC
GLOphotonics = 4
PHOTONIC MICROCELL ATOMIC CLOCK " AWARDS jﬁ
Quantum atomic clock O R

O Shapable footprint

SLOphotonics

O Compatible with IT devices Key Features
Superior performance O
e Ultra-low power consumption (<100 mW)
e Shapeable and compact footprint (typical: pen-shaped with a volume of 10x1x1mm?3)
e Ultra-small mass (<<50 grs)
e Short term stability 10-11-1013 at integration time of 1000s.
e Low long term drift.

e Long operating temperature range and harsh environment resistant.



QuTech products & offering

Active partner in several projects on quantum technology innovation

Quantum sensors

Paving the way for Cold-Atom-Core PCF

\V’ Quantum tECh IC HCPCF CRYST? European Union’s Horizon 2020
) —‘ Research and Innovation programme under Grant

Agreement No 964531
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* GLO designs and provides

Mutli-mode handling tailored fibers

 Explore Rb-PMC market
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Solid optical fibre for quantum technology

LN
" Generation of market

non-classical light

Mutli-wavelength Spatially-structured
excitation cold atoms
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HOLLOW CORE PHOTONICS

CRYSTAL FIBER & PHOTONIC MICROCELL™ QUTECh p rOd U CtS & Offe ri ng

BEAM DELIVERY

Quantum sources

PULSE COMPRESSION

FREQUENCY
CONVERSION & LASERS
‘V’ Quantum tech

OxI©
LOW LATENCY DATACOM
K (00) 14

Key Features

e Scalable in Wavelength

* Photon pair at “780 nm & Telecom
range

* Noise free (no SRS)

e High purity
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QuTech products & offering

Towards wearable and v brain imaging system

‘affordable” brain imag’ipg;;;i’.’,.,..,.»

‘WJ Quantum tech

<
qQMIT ARRAY HELMET | { :
Q-MIT MEG MRI
GLO Q-MITHelmet is the next revolution
of MIR with unprecedented sensitivity Impact
with the size of hat and an estimated cost » Radical Transformation in health practice
of an house.  Easing the access to medical imaging

* Unlocking the too much lasted neuro-
degenerative deseases

GLO hotonics * A machine for medicine nobel prize
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THANK YOU
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