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A LLS is home to the most powerful 
laser in Canada (0.75 PetaWatts), and 
is complemented by a series of laser 
and secondary sources that cover the 

spectral range from THz to X-ray, and include 
high-energy particle beams. While synchrotrons 
provide photons of high-brightness across a 
wide range of wavelengths, ALLS high-power 
lasers offer high-intensity ultrafast pulses to 
access femtosecond (1 fs = 0.000 000 000 000 
001 second) temporal resolutions. This unique 
parameter combination is crucial to advancing 
our understanding of chemical reactions, phase 
transitions, and plasma dynamics, and controlling 
exotic properties of quantum materials. 
This unprecedented combination of ultrafast 
and high intensity sources attracts users from 
multiple areas of research, leading to scientific 
and technological advances in all of the five in-
novation sectors of Canada: (i) agriculture and 
environment, (ii) information and communication 
technologies, (iii) health and life sciences, (iv) 
advanced manufacturing, and (v) natural resour-
ces and energy. This positions ALLS as a vital fa-
cility for cutting-edge multidisciplinary and inter-
disciplinary research activities.
Such a broad range of research activities has 
created an environment of excellence that fos-
ters academic and industrial partnerships. ALLS 
provides a stimulating research culture for train-
ing the next generation of scientists, innovators, 
and entrepreneurs, all of which are critical to 
Canada’s international leadership in a know-
ledge-based economy. In this context, ALLS 
plays a major role in supporting Canadian com-
panies and other users in generating intellectual 
property in support of advanced R&D, as well 
as directly transferring technology developed 
within the facility.

Based on our past achievements and through 
ongoing discussions with our industrial partners 
and the research community, three themes have 
been defined for ALLS:

Provide access to world-class infrastructure 
for cutting-edge science and innovation 
using high-power ultrafast laser technologies 
through multidisciplinary and interdisciplinary 
research activities.

Support the Canadian ultrafast laser 
community in order to train highly qualified 
personnel (HQP) by providing a stimulating 
and respectful training environment. 

Strengthen innovation in Canada in partnership 
with government and industrial partners.

These themes and their associated goals are de-
veloped in the ALLS Five Year Strategic Plan.  

Donna T. Strickland and Steve MacLean
Co-chairs of the ALLS Strategic Planning Committee

Executive  
summary
Ultrafast high-power lasers advance Canadian science, innova-
tion, and technology. It is a tribute to the vision of the leadership 
at Institut national de la recherche scientifique (INRS) and the 
Advanced Laser Light Source (ALLS) laboratory that Canada is 
now in an excellent position to capitalize on this world-class laser 
facility. In North America, ALLS is a recognized hub for ultrafast 
science and technology research. It offers the widest variety of 
high-power ultrafast laser systems to national and international 
users from academia, government, and industry. ALLS leverages 
the creativity, expertise, and excellence of Canadian and inter-
national researchers, as well as the highly specialized, state-
of-the-art equipment, to serve as a solution enabler for a wide 
range of scientific and technological breakthroughs. 

Science & 
Technology

Innovation &  
Economic Impact

Training & 
Inspiration
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Welcome  
message  
from the CEO

S ince the 1970s, the INRS Energy, Materials and 
Telecommunications (EMT) Research Centre has been 
a hub for research and innovation using high-power 
laser technologies. In the 80s, driven by scientific 

curiosity and vision, members of INRS contributed to some of 
the first applications of high-peak-power lasers. The technology 
underlying the operation of high-power lasers, i.e., the chirped 
pulse amplification technique, earned the 2018 Nobel Prize in 
Physics, which was awarded to Profs. Donna Strickland and 
Gérard Mourou, both of whom have close ties to ALLS and 
INRS. Building on decades of experience, ALLS saw its dream of 
being a national laser facility become a reality in 2005, and its 
infrastructure has continuously expanded ever since. 
Nowadays, ALLS users have access to specialized equipment 
with unprecedented specifications. Backed by the support of 
an outstanding and motivated technical team, these sources of-
fer a unique playground for multidisciplinary and interdisciplin-
ary applications. This enables cutting-edge research, training, 
and innovation. Over the years, INRS has had the opportunity to 
host talented individuals from all around the world, making ALLS 
a unique facility for national and international collaborations. 
INRS is proud of its infrastructure, which is like none other in 
the world. So if you need ultrafast high-power lasers to bring 
your ideas to life, you are welcome at ALLS! Vous êtes les 
bienvenu.e.s à ALLS !

Marc A. Gauthier

The ALLS 
technical team
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High-power 
lasers for 
innovation in 
Canada
Advanced Laser Light Source —  
Five Year Strategic Plan,  
2022–2027

F ollowing consultations with ALLS stakehold-
ers within academia, government, and in-
dustry across Canada (the most recent of 
which is a virtual coast-to-coast workshop 

with about 300 participants in spring 2021), this 
5-year strategic plan identifies the three goals of 
the ALLS facility for 2022–2027. In a virtual coast-
to-coast workshop, the stakeholder community 
was brought together with about 300 participants 
in spring 2021. The goals identified will consolidate 
the facility’s international leadership position for 
high-power ultrafast laser applications. As a na-
tional high-power laser facility open to users from 
academia, government, and industry, ALLS grants 
access to world-class equipment to advance sci-
ence and technology through multidisciplinary and 
interdisciplinary efforts. This includes the ambition 
to provide the highest peak power with the short-
est pulse duration in the world. We will continue to 
train the next generation of scientists, innovators, 
and entrepreneurs that Canada needs to grow our 
knowledge-based economy through strong na-
tional and international partnerships. We will build 
bridges that connect different sectors of society to 
raise curiosity about science and technology, em-
phasizing on underrepresented groups. Promot-
ing equity, diversity, and inclusion (EDI) in science, 
technology, engineering, and mathematics (STEM) 
is central to our mission. To maximize our impact, 
we will work with socioeconomic partners to de-
velop and use ALLS’s disruptive laser-based tech-
nologies to support Canada’s innovation sectors and 
economic growth.
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About us

T he ALLS journey started in 2002 thanks to an 
initial $20.95 million investment from the Can-
ada Foundation for Innovation (CFI) through 
the International Joint Ventures Fund. Under 

the leadership of Prof. Jean-Claude Kieffer, the facility 
opened to its first users in 2005 and became fully 
operational in 2008. Since then, ALLS underwent sev-
eral upgrades supported by the Canadian scientific 
community, with additional funds from CFI and other 
organizations, including a $4 million private Canadian 
donation in 2014 to house the most powerful laser 
in Canada (0.75 PW). These upgrades include a ma-
jor project funded by the 2017 CFI Innovation Fund 
with the support of the Québec and Ontario govern-
ments ($13.9 million for the Advanced infrastructure 
for dynamic imaging and control of complex systems 
[ALLS+] with $11.9 million going to INRS). The cumula-
tive investment in ALLS has been ~$40 million. In 2019, 
ALLS was invited by LaserNetUS to join its network of 
9 facilities based in the U.S., a unique opportunity to 
serve more users from both Canada and abroad.
To operate the facility, ALLS is backed by a dedicat-
ed and highly professional technical/research team 
composed of eight members with over 100 years of 
combined experience, including three research offi-
cers, three technicians, and two research associates. 
In addition to its strong commitment to supporting re-
search and innovation, this team provides users with 
a safe and secure environment. In the coming years, 
we plan to enlarge our technical team to increase the 
available beamtime while reducing user fees to enable 
high-reward multidisciplinary and interdisciplinary pro-
jects. Our goal is to capitalize on ALLS’s achievements 
to serve national and international users through an 
inclusive access policy promoting EDI. 

FACTS 
ABOUT ALLS

4 8

7 160

~150laser 
systems

technical/
research 
staff 
members

endstations peer-reviewed  
publications  
since 2015

users/year Partnerships  
with 

22 
Canadian 

companies  
since 2015

 Training of 

>290 
HQPs since 2015

Part of 
LaserNetUS in  

2019
ALLS monthly 

virtual 
seminars

http://inrs.ca
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ALLS  
in a nutshell

ALLS’s vision
To advance Canada’s research and innovation 
sectors and society utilizing high-power  
ultrafast laser technologies.

ALLS’s core values
› Ensuring user safety through optimized  

facility operations;
› Standing out as a world-class national laser 

facility for research, training, and innovation;
› Continuously improving governance and 

management to build up and support a 
diverse user community.

ALLS’s themes and 5-year goals

THEMES GOALS

Science & 
Technology

Facilitate access to 
ALLS – a cutting-edge 
research facility for 
experiment and theory.

Training & 
Inspiration

Bring Canada’s ultrafast 
laser community 
together to excel 
internationally and train 
the next-generation 
workforce.

Innovation 
& Economic 
Impact

Support Canada’s 
innovation sectors 
through the development 
and commercialization of 
novel technologies.
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A LLS provides a stimulating environment open to 
high-reward research proposals.  
The following actions will be taken to lower 
current access barriers to ALLS: 

1  https://www.tradecommissioner.gc.ca/innovators-innovateurs/strategies.aspx?lang=eng 
2  S. Yu. Mironov, S. Fourmaux, P. Lassonde, V. N. Ginzburg, S. Payeur, J.-C. Kieffer, E. A. Khazanov, and G. Mourou, Thin Plate compression of 
a sub-petawatt Ti:Sa laser pulses, App. Phys. Lett. 116, 241101 (2020).
3  ALLS is the only Canadian facility affiliated with LaserNetUS. Currently providing the shortest pulses (17 femtoseconds, fs) at 0.75 
PetaWatts (PW), we will provide PW peak power with 10 fs pulses – unique world wide.

Science & 
Technology
Goal 1: Facilitate access to ALLS – a 
cutting-edge research facility for 
experiment and theory.

• Reduce ALLS user fees: ALLS will significant-
ly reduce facility access fees for about 75% 
of the annual beamtime availability through 
additional support from funding agencies 
and partners. The independent ALLS beam-
time allocation committee (BTAC) will pro-
mote high-reward multidisciplinary and inter-
disciplinary projects for ALLS to spark broad 
scientific and technological breakthroughs. In 
addition, this new access policy will promote 
EDI, by favoring diversified teams of users 
facing access barriers such as early-career 
researchers and members of underrepre-
sented groups.

• Create a hub for multidisciplinary and inter-
disciplinary research: ALLS will continue to 
provide state-of-the-art high-flux secondary 
sources of photons, from the THz to the hard 
X-ray spectral range, and high-energy particle 
beams. We will serve users for a wide variety 
of research activities. The ALLS management 
team will work with the user committee to en-
courage, foster, and enable high-power laser 
applications in all five key innovation sectors 
of Canada1 (agriculture and environment, in-
formation and communications technology, 
health and life sciences, advanced manufac-
turing, and natural resources and energy).

• Build a diverse user community: To adver-
tise ALLS capabilities, we will organize semin-
ars, summer schools, and workshops to pro-
mote broad applications of high-power lasers. 
To further expand our user base, we will work 
with the scientific community to build a strong 
theory group to support innovative research 
activities at ALLS. 

• Continue a strong partnership with Laser-
NetUS: ALLS will continue to work with 
LaserNetUS to increase the number of users 
from Canada and abroad. We will expand the 
applications of high-power lasers for multi-
disciplinary and interdisciplinary research 
projects. We will offer PetaWatt peak power 
within the shortest laser pulses using an ap-
proach demonstrated in house2. This high-
power laser will provide users with a unique 
source to drive fundamental and applied re-
search, leading to collaborative projects that 
will advance Canada’s innovation sectors. 

X-RAYS THz

• Increase the size of the technical team: 
ALLS will serve more users by expanding 
its technical team from eight to at least ten 
members to increase the number of weeks 
of beamtime per year. We will work with the 
INRS EDI consultant and Human Resources 
when advertising the positions. 

* See footnote #3.

https://www.tradecommissioner.gc.ca/innovators-innovateurs/strategies.aspx?lang=eng
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ALLS is a research hub enabling national and international 
collaborations for training the next generation of scientists, 
innovators, and entrepreneurs that Canada needs for its 
knowledge-based economy.

• Build a pan-Canadian network of ultrafast labs: From the Atlantic to 
the Pacific, Canada boasts unique labs for ultrafast science and tech-
nology. ALLS is reaching out to build a pan-Canadian network to bring 
complementary expertise together to better serve the community. This 
initiative was launched with the ultrafast-from-coast-to-coast virtu-
al seminar series, interconnecting researchers, students, and industry 

• Train talents: Canada’s knowledge-based economy crucially depends 
on the training of HQP. With its unique combination of highly special-
ized equipment, ALLS has consistently attracted and retained highly 
skilled talent for Canada. To maximize our long-term impact, ALLS is 
teaming up with academic, industrial, and socio-economic partners to 
create a coast-to-coast training program (TrUST – Training in Ultrafast 
Science and Technology).

• Build strong bridges with society: The current pandemic has raised 
public awareness of the importance of science and innovation. To cap-
italize on this momentum, ALLS will intensify its outreach activities by 
working with the scientific community. We will connect with society by 
organizing various activities, such as an annual ALLS open house, high-
school events and lectures geared toward the general public. 

• Promote careers in STEM: Our modern society critically depends on 
all talents, including members of currently underrepresented groups in 
STEM professions. In close cooperation with local, regional, and nation-
al partners, ALLS will step-up the promotion of STEM careers and spark 
people’s curiosity and interest in science and technology regardless of 
their gender, ethnicity, or educational and socio-economic background. 

across Canada. This link will be 
further strengthened through a 
diverse user community (goal 1). 
Our long-term goal is to create 
a Canadian network to access 
laser labs like LaserLab Europe.

Training & 
Inspiration
Goal 2: Bring Canada’s ultrafast 
laser community together to excel 
internationally and train the next-
generation workforce.
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Advance Canada’s economy by addressing its innovation 
sectors and technological challenges across many 
disciplines. ALLS serves businesses – from small startups to 
established companies.

• An ultrafast solution provider: ALLS is readily available to support 
users aiming to advance Canada’s innovation sectors – be it a problem 
requiring ultrafast temporal resolution or any other challenge requiring 
light and particles. ALLS will encourage the transfer of its in-house re-
search and technology to Canadian companies for commercialization.

• Support industrial R&D activities: ALLS will continue to support Can-
adian companies, from startups to established enterprises, to advance 
their R&D activities and develop new technologies by providing access 
to the facility’s one-of-a-kind specialized equipment, along with the 
technical and research support of a highly skilled team. We will reserve 
25% of the beamtime for projects driven by Canadian companies.

• Accelerate the commercialization of innovation: Researchers and 
HQP trained at ALLS have an enviable record of developing novel 
technologies based on ultrafast lasers and secondary sources. We 
will connect our users with Canadian incubators to promote entrepre-
neurship and accelerate commercialization of innovative technologies 
emerging from research activities at the facility. We support Canadian 
companies to help them grow and prosper in an internationally com-
petitive post-COVID world.

• Support the integration of highly qualified personnel in Canadian 
companies: ALLS will work with government partners, publicly funded 
organizations, and Canadian companies to create more opportunities 
for HQP to work at the frontier of academia and industry via industrial 
internships to ease their socioeconomic integration.

Innovation & 
Economic Impact
Goal 3: Support Canada’s innovation 
sectors through the development  
and commercialization of novel 
technologies.
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ALLS platforms  
and endstations
In 2022, the ALLS facility will provide user access to two 
platforms based on four laser systems and seven end-
stations. The two platforms are: 
• Laboratory for PetaWatt peak power laser science 

and applications;
• Laboratory for high average power lasers for im-

aging and controlling complex systems.
These platforms provide ultrafast light sources ran-
ging from the THz to the hard X-ray spectral range, 
as well as high-energy particles. Such a complement 
of sources coupled with the endstations, makes ALLS 
unique in North America. These sources are used to ad-
vance research and development in all five key innova-
tion sectors. Additionally, ALLS endstations enable the 
following applications:
• High-spatial resolution hard X-ray phase-contrast im-

aging with applications in plant biology, materials sci-
ence, and biomedical imaging;

• High energy protons for applications in medicine, 
astrophysics, environment, and materials science;

• Time- and Angle-Resolved PhotoEmission Spectros-
copy (T-ARPES) for the characterization and control 
of the properties of exotic material for next-genera-
tion quantum information devices;

• Compressed Ultrafast Microscopy (CUMic) with ap-
plications in biomedical, environmental, and materi-
als science;

• X-ray sources based on high harmonic generation 
for ultrafast and nanoscale imaging;

• Time-resolved Coulomb Explosion Imaging (CEI) for 
molecular dynamic imaging and control;

• A unique array of various THz sources to pioneer 
basic science (nonlinear THz optics) and advance 
THz sensing for biology, medicine, environment, and 
natural resources and energy.

ALLS funders

Ministère de l’Éducation et de l’Enseignement supérieur
Ministère de l’Économie et de l’Innovation
Fonds de recherche – Nature et technologies
Fonds de recherche – Santé

Pictures credit: Josée Lecompte & Heide Ibrahim
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http://inrs.ca
http://alls.INRS.CA
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