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Combustion Diagnostics
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Differential Optical
Absorption Spectroscopy
DOAS

Opsis AB




Sum-frequency generation to 254 nm: Hg

Diode laser
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BBO

Somesfalean et al.

Appl. Phys.
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Diode laser difference frequency generation
Simultaneous monitoring of Oxygen, Water vapour and Methane
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Zero background TDLAS
in a balanced
Michelson interferometer

Guan et al. Optics Exp.
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Lund mobile Lidar system
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RYV Urania and the Lund Lidar
system in the port of Bari
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Volcanoe Monitoring
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Lidar monitoring
of SOz at Stromboli
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Lidar extension
To hydrocarbons
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Gas correlation imaging in the infrared

Which flare is leaking ethylene?
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Gas correlation spectrometer based on UV LED

Luo et al. Harbin — Lund Collaboration. Appl. Phys. B
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LIDAR REMOTE FLUORESCENCE MONITORING
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S. EK et al.
Spectrochim Acta A
2007

Compact UV LED
Based Fluorosensor Fiter

Spectro-
meter . 0 I]

b I

|J LED [ B
Lens— [e)

Filter-—
L wheel PR \

o (&)
Scno-ﬂli: O E' o)

Spectrometler

L
I - -—
1 ,.l?‘_ attery 12V = ﬂ?
Al ILED 1 2 3 ’; 2 Tumor Tumor Tumor
H / Colored glass | s 360 nm 385 nm 410 nm
i filter 1,2.3 P 1
08r g;
z PpIX Chlorophyll [
& <
Z0s
y
S ’; Normal Normal Normal
§ 0.4 p 360 nm 385 nm 410 nm
>
0.2} GC)
| ] -

O
(o))
(@)

600 450 600 460 600

800 300 400 £00 600 700 800
Wavelength (nm)



Multicolour Fluorescence Imaging
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ALA PDT Treatment of Basal Cell Carcinoma




Challange: Deep-lying tumours
Fiber-based interstitial system
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Photodynamic tumour therapy




Example of clinical applications - prostate cancer

Lund collaboration with SpectraCure AB,
Karolinska Hospital and Malmoé University Hospital




Ilight propagation in scattering media
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Picosecond Diode Laser Transillumination
Image of ductal cancer in female breast
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Measured raw data Amplitude (a.u.)
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Gas in Scattering Media Absorption Spectroscopy
GASMAS
Signature of free gas in a solid/liquid:
Extremely sharp line on a broad background
Retrievable by WM or FM diode laser spectroscopy
TDLS & DIAL < Opt. Mammography
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Blue sky spectrum with Fraunhofer lines, including Oxygen A
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GASMAS set-up and oxygen signal
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Farmaceutical tablets
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Measurements

Pathlength offset{\

Translation axis

VCSEL capsule

Tablet

Sample holder
on farmaceutical ﬁ_ ” "Zi
Tablets vgﬁn Cage plate
(with AstraZeneca) / N
Delr'm;clc{ . N Cage rods
25 . . .
—— Ly = Lo + AL(1 — eli=f0)/7) o o
20} S
E 15| |
£ 107 Lo=4mm |
5L 0,070 o O i?éim -
O Vo 0 Yo T O to=61.9s
%0 50 60 70 30
Time [s] T. Svensson et al. 2007



Environment Medicine
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Oxygen (760 nm) normalization

Maxillary sinus

on Water vapor (935 nm)
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Large-scale GASMAS — Multiple scattering LIDAR
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Environmental and medical applications
are very similar !

Just a matter of scales,
spatially and temporally!






