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EVOLUTION OF H,0,,, and NO,,

H,0,,4 (10"° cm) NO,, (107> cm™?)
Stationary

1th Pulse 1th Pulse

“Memory-Effect”

Random

o Stationary: NO,, is consumed by H,0,,, at the center. In absence of H,0,,,, NO,, diffuses to the
underlying tissue at the edges.

e “Memory-effect”. NO,, and H,0,,, are mixed at selected locations. NO,, survives only where the
density of H,O,,, is smaller.

e Random: H,0,,, is “well-stirred” with NO,,. Consumed by the H,0O,,, there is little diffusion to the

tissue. . - . .
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In an isotropic medium, the index of refraction is the same in all directions
Second harmonic generation is only possible in a non-centrosymetric medium
and impossible in a symmetric medium

Applying an electric field destroys that symmetry
allowing for second harmonic generation

129 o N2(Eg) (Ipump)
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Spectra-Physics Solstice Ace laser 800 nm @ 50 fs up to 6 mJ per pulse
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« Rayleigh scattering is the scattering of light on particles with
diameter d smaller than the wavelength: d<<A

« Electron displacement by the incident electric field creates a
dipole that emits the Rayleigh scattered light.

axis of polarization
scattering intensity

dipole radiation pattern

laser intensity - number density . mixture fraction
SRS X ILnVO-RS E X;0;
7 i=1
. . [ ¥ PRINCETON
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1. time binning

2. advanced averaging

3. space slicing
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« Laser shot is shifted with respect to ns-pulse
« gated camera records second harmonic signal
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example: Laser jitter
triggering on previous laser pulse leads to jitter ~20ns
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« Femtosecond laser tagging with stroboscopic
detection

« Planar Rayleigh-Scattering

« Space Slicing
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Femtosecond laser electronic excitation tagging
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Nitrogen
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-w Laser Photon

~w First Positive Photon

« Laser Bplse_ionizes molecular nitrogen—dissociation via e-ion
recombination
« Atomic nitrogen recombines into excited molecular nitrogen
T = 1st positive (520-780 nm) signal: ~10 ps in air, >60 ps in pure
{;‘.’;‘3 nitrogen, >100ps in Ar
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Gaussian fit of line profile at each position yields
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very first pulse burst system (20 years ago)
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« 15 - 30 pulses at MHz repetition.
each FWHM: 12 ns
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15 slightly shifted laser sheets utilizing a pulse-burst
laser with a rotating mirror

light screen
rotating mirror

Laser sheet fan

 Height: 5 mm

« Width: 0.3 mm
 Mirror rotation 333.3 Hz
« Width: 8.7 mm

A2
|

|
iris

R RRATS MCP . ]
SRR ‘ Sheets displaced by 0.3 mm
lodine .
filter Gas displacement
 Flow speed 2 m/s @ 500sccm
« 30 ps burst time
beam
dump « 6.25 um average movement
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« Tailored plasma reactivity requires insight
into real time processes

« ultrafast diagnostics & sensitive space
resolved methods

 Novel diagnostics & computing power ->
detailed single shot space and time resolved
measurements

« Low signal measurements —> advanced

evaluation
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Postdoctoral Position: Spectroscopy on Atmospheric Pressure Plasmas for Medicine

Plasma Physics and Spectroscopy Laboratory (PPSL www.polymtl.ca/plasma) of Stephan Reuter,
TransMedTech Chair for Plasma Medicine, within the Department of Physics Engineering at
Polytechnique Montréal and the TransMedTech Institute offers a Postdoctoral Fellow position.
Successtul applicants should have hands-on experience in spectroscopy of plasmas and/or plasma
liquid systems, plasma source design, and/or laser spectroscopy. They should have an interest or
experience in plasmas for medicine.

You will work on an interdisciplinary project involving aspects of physics, biophysics, chemistry,
and medicine. In this position, you are expected to contribute to proposal and report writing, and
to preparation of presentations and publications.

Your profile:

- Ph.D. in physics, chemistry, mechanical-, electrical-, biomedical engineering, or a related
discipline.

- excellent theoretical and practical knowledge within the fields of plasma physics and
diagnostics, biomedical applications of plasmas, or redox biological processes relevant for
plasma medicine.

- outstanding scientific track record demonstrating well-organized design and execution of
research.

- ability to work independently and in a collaborative team.

- strong communication skills.

- strong motivation to collaborate with researchers in the medical field

- your excellent grades should allow you to apply for grants under Canadian funding
schemes.

‘We will especially consider applications under the aspect of cquity, diversity, and inclusion.

You will be employed at Polytechnique Montrcal, a francophone engineering University in the
heart of Montréal. You will interact with colleagues within Engineering Physics Department and
the Institut Biomédicale of Polytechnique Montréal and Université de Montréal and the Institute
TransMedTech and its collaborating research hospitals.

Please send your application in a first application stage as a single PDF file including a full
CV, a cover letter describing research interests and goals (max. 2 pages), full list of publications
highlighting your most relevant peer reviewed works, as well as the names and contact information
of three references. Applications should be sent to Prof. Stephan Reuter
(stephan.reuter@polvmtl.ca) wusing the subject line “PPSL-Postdoctoral Fellow”.
The successful candidate of the first stage must send a full application including a research project
to the Institute TransMed Tech de Montréal (fall competition deadline: 1% stage 10™ of Sept. 2020; [ ¥ PRINCETON
full application 21* of Sept. 2020 — spring competition deadline: to be announced). UNIVERSITY
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