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Strategic Research ....
“Science to Shape a Better World”




The cosmic perspective

Earth and Moon
photographed from

Mars
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Environmental Monitoring - Biophotonics
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Differential Optical

Absorption Spectroscopy
DOAS
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IR passive gas-correlation imaging

Which flare is leaking ethyl?

IR camera with
spectral filtering

PC with real-time
image processing

Sandsten et al.




New techniques for sensitive gas measurements
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Gas correlation
spectroscopy using
multi-mode

diode lasers
Luo et al., Appl. Phys. B 2011
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Diode laser difference frequency generation
Simultaneous monitoring of Oxygen, Water vapour and Methane
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Sum-frequency generation to 254 nm: Hg

Diode laser

Diode laser
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LIDAR

Lund mobile Lidar system
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Height (km)
O = N W

Sulphur dioxide plume from Etna - Flux: 50 tonnes/h
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Lund Lidar at ZJU, Hangzhou

Lund Institute
\ of Technology




Atomic Mercury Vertical Lidar Monitoring
Hangzhou, China
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FLUORESCENCE
LIDAR REMOTE FLUORESCENCE MONITORING

Arno River
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Aquatic
Monitoring
Favignana,

Intensity (a.u.)
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Compact UV LED
Based Fluorosensor
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Fluorescence monitoring of tea Fluorescence monitoring of water
50 meter distance
Hangzhou, China

Mei Liang et al., 2012
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Assessing tea quality
by fluorescence

Normalized intensity

spectroscopy

Nd: YAG (355 nm)
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Finding out the Origin
of Chinese Teas
Using Laser-Induced Fluorescence 1.5 —
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LED-based, Non-contact Spectrometer

Reflectance — Fluorescence
Brydegaard et al., to appear
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Reflectance and Fluorescence

Paprika Varieties
Jayaweera, Andersson, Brydegaard,
Svanberg, to appear
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§ Remote
Laser beam path \ / ‘;l LIBS
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Normalized fluorescence

Damselfly

Fluorescence Lidar

LIF LIDAR damselfly measurement from 60 m
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(@)

Fluorescence lidar monitoring of Chinese agricultural pests
Pheromons to replace pesticides?
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Mei Liang et al., Appl. Phys. B (2011)
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Passive spectral monitoring of insects/agricultural pests
Brydegaard et al. IEEE (2011)
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Monitoring of Night-Migrating Birds

4-channel fluorescence lidar

4’,}//\‘! R A NS s o S s,
IR differential emission Sky and lunar
— occultation
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Guizhou, China _&
hshan Mercury Mine




Mercury monitoring

for archeology
Qin Shi Huang Tomb in Xi an
2nd century BC
First Emperor of China
Lakes and rivers of Hg?
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Combustion Diagnestics
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Inject Wait HPD is selectively

HPD 2-3 retained in tumors
3 mg/kg days
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ALA PDT Treatment of Basal Cell Carcinoma




Challange: Deep-lying tumours
Fiber-based interstitial system
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Example of clinical applications - prostate cancer

Lund collaboration with SpectraCure AB,
Karolinska Hospital and Malmo University Hospital
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Multicolour Fluorescence Imaging
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Andersson-Engels et al. LSM (2000)
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SCATTERING MEDIA




Picosecond Diode Laser Transillumination
Image of ductal cancer in female breast

Total

T Berg et al.

Annl N B Rara at al




Pharmaceutical tablet laser radar
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Large- and small-scale LIDAR
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Blue sky spectrum with Fraunhofer lines, including Oxygen A

Blue sky spectrum.txt JCR, Raw Data
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GASMAS studies of gas exchange in wood
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New techniques for optical pathlength assessment

in connection with GASMAS: oy Diode R‘j"“m’
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Environment Medicine
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WMS [-]

WMS [-]

Neonatal child monitoring
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Alignment free multipass cells
made of nanoporous ceramics

Zirconia, ZrO2
115 nm pores

s=7.2mm — 5.4 m! &
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physical thickness!
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T. Svensson et al., Phys. Rev. Lett. 107 (2011) Xu et al., Phys. Rev. A (2011)









Broad-band multispectral microscope for imaging
spectroscopy employing an array of light-emitting

Mikkel Brydegaard,” Zuguang Guan, and Sune Svanbe
Atowmic Phytics Division, Land Universis, P. O B 118, SES33 00 il St

(Received 30 April 2008; accepted 27 October 2008)

Optical spectral analysis and multispectral imaging provide powerful
samples in & wide variety of applications and on many spatial scalg
implementation of these techniques in the context of microscopy.
microscope equipped with a CMOS imaging detector, combined with
diodes with emission ranging from ° "
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Multispectral microscopy malaria detection
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Medical Multispectral Microscopy using LEDs

Brydegaard et al., American J. Phys. 2008
M. Brydegaard, A. Merdasa, J. Alebring, S. Svanberg, RSI 2011
Transmission, Reflectance, Dark field, Fluorescence - 42 images
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Plasmodium life cycle
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ectral microscopy for Malaria diagnostics, and more...
CapeCoast, Ghana




Optlcal remote sensmg
in Mali |
Fluorescence

Niger River Reﬂectani e
Bamako, Mali 2011
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Science brings people toether !
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