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What can Laser (and other) Infrastructures
provide
In Solving the Grand Challenges?
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General statement:

Our Research Infrastructures may mostly do basic researc
but €.
without basic research you very guickly run out
of good ideas!

Good basic researcipromotes
good applied researchwhich in turn leads to
iIndustrial developmentand improved living conditions !



Specific Challenges to Discuss:

- MISE N AREAS- -;\ Adaptation to climate
\. & [ ” “] l jL 1 :'-M-/‘ a change, including societal
transformation

Climate-neutral
and smart cities

Soil health and food i a

Cancer Healthy oceans, seas,
coastal and inland

waters
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Lund Facilities:
MAX IV

Synchrotron
Radiation

European Spallation

Neutron Source ESS

2.5 GeV protons
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Laser-based Science is very Interdisciplinary
Example: Applied Laser Spectroscopy

Very similar approaches to many different areas !
Environment - Ecology - Agriculture - Food Safety - Biomedicine
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Environmental Monitoring - Biophotonics

3

2

1

9150 550 650 750

4

3

2

1

%50 550 650 750 5 12

E = Ad kD Red 6 Yellow
¢ k,B Blue

O
e d
)
m
A
-



Cancer




Canceri Proton therapy

- Accelerator based- Laser based
beam direction [__>

Cyclotron Nozzle
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Protons enable larger doses

Smaller doses of radiation are used to reduce damage to
heaithy tissue due to the to restrict
radiation pattern to cancerous




Laser-

detector
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Synchrotron K-edge subtraction coronary angiography
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Medical
Applications
of Synchrotron
Radiation




Localizing Malignant
Disease

KEY: Early detection!!
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Treating Recurrent Prostate Cancer

using
Interstitial Photodynamic Therapy
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Interactive Diagnostics and Treatment
Prostat e, ENT, Br ea:
Also: Optical mammography reducing X-ray use



Cardiovascular applicatiONS  mnmeintegrated biagnostics
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Climate-Neutral and Smart Cities
Megacity Air Pollution: Houston, TXWe al so have o

F. Tittel




CW lidar soot monitoring
Zhao et al. 2016
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Man-made pollutants - Natural pollutants




