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A short introduction to photonics and lasers 
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www.tuni.fi/photonics  www.prein.fi www.photonicsfinland.fi

Digital Infrastructure
• Internet and data centers

Manufacturing
• Laser engraving and cutting
• 3D-printing

Health
• R&D, microscopes, analyzers
• Diagnostics of diseases
• Laser therapy and surgery

Mobility & Energy
• Solar energy and lighting
• Sensors for process control 

Safety, Security, Space & Defense
• Quantum cryptography
• Sensors for safety and 

security

Agriculture & Food
• Control and automation 

with optical sensing

https://www.photonics.com/

Lasers are the most critical technology for 
photonics applications. The properties of the 
laser beam can be accurately controlled. 

Micro-electronics manufacturing
• Lithography, defects management, cutting



Vertical integrated optoelectronics technology 

- from material science to applications

MBE growth

Material characterization

Solar cell processing

Solar cell characterization

Simulation
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Device testing
Device processing

www.research.tuni.fi/orc

Molecular epitaxy  systems for 

synthesis of InP, GaAs, and 

GaSb-based compounds



My geographical and historical roots
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https://muzeulportilordefier.patrimoniu.ro/muzeul-turbinelor-de-la-gura-vaii/

https://en.wikipedia.org/wiki/Trajan%27s_Bridge



History connections: Plevna & Severin 
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https://www.youtube.com/watch?app=desktop&v=h4cDABQqe90https://ro.wikipedia.org/wiki/Asediul_Plevnei

https://plevna.fi/



Life outside research
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Professional path
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PhD studies 
in Tampere

Invited by Prof. 
Markus Pessa

(MSc in “Photonics” at 
University Politehnica

of Bucharest, 1997)
CIMO funding

PhD defense
Physics of lasers 

Co-founded 
RefleKron

Pioneer of 
semiconductor chips for 

pulsed lasers. Partial 
exit and re-launch in 

2019

Tenured 
professor

Co-founded 
Picophotonics

Developer of pulsed 
lasers for remote 

sensing and LIDAR 

Co-founded 
Vexlum

Chips from 
Tampere

New technology 
roadmap with Business 
Tampere for boosting 

microelectronics
expertise

(EU Chips Act)



Prof. Markus Pessa: a pioneer of molecular beam 
epitaxy (MBE) technology and optoelectronics

(1941  ̶  2022)



The early years of MBE technology in Tampere

“With this instrument I began
my semiconductor work, upon 
returning from München Ludwig-
Maximilians-Universität”

1977 1986: Self-made MBE



Growing on the shoulders of the technology pioneers

2002 20132009

Prof. Pessa: an inspiring leader, a dream mentor, a role model!



2001

2003

2005

2007

2009

2011

2013

2015

2017 2019

Pay It Forward: Markus Pessa Summer School 
https://events.tuni.fi/pessasummerschool/



The power of attraction: the city of 
light and entrepreneurship 

Entrepreneur
Frontier 

research and 
technology

Nothing 
better to do 

It is nice to 
learn moreSe
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From the first electric light bulb in the Nordics (1882) to 

establishing the Finnish semiconductor laser industry.



2000 200590’s 2010 2012 2014 2016 2017

R2B in practice: Tampere “laser valley”

2023

TUTCORE

• About 200-250 laser technology experts

• Several world-leading laser technologies → deeptech export

• Differentiation enabled by semiconductor chips

• Secure access to critical technologies (sensing, security, datacom, medical, quantum technology …)



The power of positive example

14



Academic innovation as a repeatable pattern

-> Understand strength
and focus on differentiation
-> Foster an entrepreneurial 
culture and build 
entrepreneurial team     



The power of technology
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Technology is cumulative and eventually leads to differentiation if a 

long-term vision is defined. 

Open access to state-of-the-art infrastructure is getting increased 

attention and is very important  for supporting the seed phase of the 

technology driven start-ups.  

Innovation comes from new applications and requires  a 

multidisciplinary technology approach. Access to emerging 

technologies is “democratized”.



Preparing for the future world of chips

Photonic 

III-V chips



Tampere reinventing power: an ecosystem effort 
with focus on technology innovation

https://businesstampere.com/business-

environment/business-ecosystems/chips-from-tampere/



Instead of conclusions: 

Work locally, think nationally, act European!

“The best way to predict the future is to create it”

          Peter Drucker

https://www.linkedin.com/in/mircea-guina/

mircea.guina@tuni.fi

Thank you! 
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