
52. Jahrestagung der ÖPG 5.4 FA Atom-, Molekül-, und Plasmaphysik (AMP)

F-AMP02 : Digital Speckle Pattern Interferometry applied to spatially resolved plasma
diagnostics: Possiblities, problems and results

Vorgetragen im Elektrotechnik HS, am Di, den 24.Sept. von 11:30 bis 12:00

M. Hipp1

Inst. f. Experimentalphysik, TU Graz ATO/IOOI P9

Digital Speckle Pattern Interferometry (DSPI) is widely used and provides high-speed mea-
surements for academic and industrial research. Characterized by simple optical setup and
full digital data acquisition and -processing, it provides some advantages to holography which
is still bound to wet photo processing. The main drawbacks of DSPI are the grainy structure
of the interferograms and the related inherent noise which imposes high demands to evalu-
ation software. Though DSPI is utilized mainly for measurements of mechanical stress and
vibration, it can also be used for refractive index measurement in phase objects. With experi-
ence in plasma diagnostics by classic and holographic interferometry, we also applied DSPI
in this field of research for a more industrial oriented approach. Measurements to determine
number densities include 2-wavelength interferometry for electrons and resonant interferom-
etry for heavy particles. The resonant measurement requires a tomographic reconstruction
procedure to obtain spatially resolved data from a cross-section of the plasma. The presen-
tation shows the specific implementation of DSPI and assesses its performance within this
demanding experimental environment.

F-AMP03 : Combustion diagnostics by laser induced gratings: Metrology and Spec-
troscopy by Nonlinear Optical Techniques

Vorgetragen im Elektrotechnik HS, am Di, den 24.Sept. von 12:00 bis 12:30

K. Iskra1

1 Inst. f. Experimentalphysik, TU Graz

Laser induced gratings and nonlinear optical spectroscopic techniques have in spite of the in-
creased complexity distinct advantages over conventional optical methods applied to hostile
environments like combustion and plasma processes. Different configurations of laser fields
allow background free spectroscopy even at high pressures, the determination of bulk trans-
port properties like diffusivity, sound speed and temperature, the determination of quenching
rates and sensitive detection of minor reactants. This parameters can be determined by
proper selection of polarization, time resolved signal evaluation and separation of resonant
and nonresonant contributions in time and frequency resolved signals. :

F-AMP04 : An example of environmental applications of PTR-MS: characterization of ^ =
pollution outflow from India and Arabia - biomass burning and fossil fuel combustion = co
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Vorgetragen im Elektrotechnik HS, am Di, den 24.Sept. von 12:30 bis 13:00 ^ = TT
A. Wisthaler1, A. Hansel1, J.W. Stehr2, R.R. Dickerson2, S.A. Guazzotti3, K.A. Prather3 ^ = O

~ ~
1 Inst. f. lonenphysik, Univ. Innsbruck, 2 Dept. of Meteorology, Univ. of Maryland, 3 Dept. of Chemistry, Univ. of California- P
Riverside, now at Univ. of California-San Diego ^ ^ ^ ^

One objective of the Indian Ocean Experiment (INDOEX 1999) was to characterize the _ _ _
chemical composition of pollution outflow from South Asia. Real-time single particle anal- —
ysis (ATOFMS, Univ. of California-Riverside), CO analysis (Nondispersive Infrared Gas Filter ^ — "
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Correlation Photometer, Univ. of Maryland) and fast-response VOC measurements (PTR-
MS, Univ. of Innsbruck) measurements were performed onboard the NOAA R/V Ronald H.
Brown. Gas phase and aerosol chemical composition of encountered air parcels changed
according to their geographic origin traced by backtrajectory analysis (continental air from
Arabia and India; maritime air). The relative strength of combustion related pollution sources
(biomass burning (BB) vs. fossil fuel (FF) combustion) was determined from the relative
abundance of different tracers: acetonitrile (BB), CO (BB and FF), submicron particles con-
taining carbon but no potassium (FF), submicron particles containing carbon and potassium
(BB and coal combustion), submicron particles containing carbon, potassium and lithium
(coal combustion). Arabian air clearly reflected the signature of fossil fuel combustion, while
air from the Indian subcontinent was strongly influenced by biomass burning

F-AMP05: Quality Control of Meat Using Proton-Transfer-Reaction-Mass-Spectrometry
(PTR-MS)

JjtJ Vorgetragen im Elektrotechnik HS, am Di, den 24.Sept. von 16:00 bis 16:15

Q D. Mayr1, E. Härtungen1, T.D. Mark1, R. Margesin2, F. Schinner2

^ - 1 Inst. f. lonenphysik, Univ. Innsbruck,2 Inst. f. Mikrobiologie, Univ. Innsbruck

| _ Numerous food scandals which happened during the last few years make food safety controls
<C more and more important. The method currently used for determining the status of meat, with

respect to spoilage, is analysis of the counts of total viable bacteria and/or specific spoilage
bacteria. An obvious drawback of this bacteriological method is the long incubation period of
1-3 days that is required for colony formation. Therefore we develop a novel method for meat
quality control using PTR-MS which does not have this drawback.We measured the emitted
volatile organic compounds (VOCs) of meat (beef and pork) using PTR-MS as a function of
storage time. At the same time a bacteriological examination of these meat samples was car-
ried out. We found strong correlations (about 99%) between some VOCs and bacteriological
contamination. This is a first step to replace the time-consuming bacteriological method by
fast headspace air measurements to facilitate the investigation of a huge number of pieces of
meat in very short time and to determine the maximum storage time and storage temperature
from the emissions. We will also use this method to investigate the growth of various bac-
teria, the changes in the microbial composition and the influence of various environmental
conditions such as temperature, pH, chemical and microbial preservation techniques.

| F-AMP06 : Radiation damage to uracil and water by proton and electron impact

: Vorgetragen im Elektrotechnik HS, am Di, den 24.Sept. von 16:15 bis 16:45

| & R Scheier1, G. Hanel1, S. Denifl1, B. Gstir1, T.D. Mark1, B. Coupier1-2, B. Farizon2, M.
i o Farizon2
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i <C The inelastic interaction of protons (in the energy range from 20 keV to 150keV) and elec-
| trons (from thermal energies up to 20 eV) with water and uracil, the latter a building block of

the RNA has been studied in two laboratories with specially designed experimental setups.
These measurements are motivated from a present lack of understanding how on a molec-
ular level damage to living cells and organisms is caused. A unique way of simultaneous
detection of the product ions after swift proton (or hydrogen) impact and the analysis of the

Iβ


