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proceed via hydrogen atom transfer and seem as the dominants exothermic pathways. ...... The analysis clearly shows the tunneling splitting due to the 3-fold. 
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Program



Wednesday, August 27 13 h30 – 14 h 00 Opening Session Invited Speaker : 14 h – 15 h IS 1



Chair : A. Barbe K. Chance



Oral Communications : O 1-a



15 h – 15 h 20 Spectroscopy of Methane at 7.6 µm. M.A.H. Smith, V. Malathy Devi, D. Chris Benner, A. Predoi-Cross.



O 1-b



15 h 20 – 15 h 40 The Fourier transform spectrometer of the QualAir platform. Y. Té, P. Jeseck, S. Payan, I. Pépin and C. Camy-Peyret. Coffee break Oral Communication : Chair : L. Régalia-Jarlot



O 1-c



O 1-b



16 h – 16 h20 Molecular absorption lineshapes : analysus of departures from Voigt profile. F. Rohart, G. Wlodarczak, A. Predoi-Cross. 15 h 10 – 15 h 30 D. Jacquemart, A. Perrin, F. Kwabia-Tchana, N. Lacome, R.R. Gamache, A. Laraia. Posters Session : P1 Wednesday, August 27 : 16 h 40 – 18 h Thursday, August 28 : 11 h – 12 h



P 1-1



CW-CRDS infrared spectra of 16O3 . 5850-7000 cm-1 analyses. Comparisons of band centres and rotational constants with theoretical predictions. A. Barbe, Vl. G. Tyuterev, M.R. de Backer-Barilly, S. Kassi, A. Campargue, S.A. Tashkun.



P 1-2



CW-CRDS infrared spectra of 18O3 . 5900-7000 cm-1 analyses. Isotopic effect for band centres, wave functions and rotational constants. E. Starikova, M. R. de Backer-Barilly, Vl. G. Tyuterev, A. Barbe, A. Campargue, A. Liu, S. Kassi, S. A. Tashkun.
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Program P 1-3



Amélioration des intensités des raies d'absorption de la vapeur d'eau autour de 8800 cm-1. C. Oudot, X. Thomas, P. Von der Heyden, L. Régalia-Jarlot.



P 1-4



A new experimental dataset of HD18O transitions and energy levels from the IR to the visible spectral region. S. Mikhailenko, T. Putilova, E. Starikova, and S. Tashkun, A. Jenouvrier, L. Daumont, S. Fally, M. Carleer, C. Hermans and A.C. Vandaele.



P 1-5



The line parameters of the strongest bands of 15N15N16O between and 1000 cm-1 from Fourier transform measurements. O.M. Lyulin, VI. Perevalov, S.A. Tashkun, D. Jacquemart, N. Lacome.



P 1-6



Measurements of N2-, O2-, air-broadening and - shifting parameters of the methane spectral lines in the 5550-6236 cm-1 region. O.M. Lyulin, A.V. Nikitin, S. Mikhailenko, VI. Perevalov, N.N. Filippov, I.M. Grigoriev, I. Morino, T. Yokota, R. Kumazawa, T. Watanabe



P 1-7



Improvements and Controversies in HITRAN 2008. I. E. Gordon, L. S. Rothman.



P 1-8



The benzoyl peroxy radical : UV absorption spectrum and its reaction with the hydroxyl peroxy radical. A. Ferhati, B. Poty, L. Messadia, E. Roth, A. Chakir.



P 1-9



UV spectrum and kinetics studies of Hydroxyacetone reactions with Cl and NO3 radicals at room temperature. L. Messadia, A. Ferhati, A. Chakir and E. Roth.



P 1-10



Research of aerosol in the atmosphere over the zones of sea oil production. H.H. Asadov, J.A. Agaev.



P 1-11



The cavity-enhanced absorption spectrum of NH3 in the near-infrared region between 6850 and 7000 cm-1. D. M. O'Leary, J. Orphal, A.A. Ruth, U. Heitmann, P. Chelin, C.E. Fellows.



P 1-12



Methyl bromide 12CH3 79Br and 12CH3 81Br around 10 µm : a complete set of Parameters for atmospheric detection. D. Jacquemart, F. Kwabia-Tchana, N. Lacome, J.Y. Mandin, I. Kleiner, H. Tran, L. Gomez.



P 1-13



The acetylene laboratory IR spectrum : quantitative studies and databases. D. Jacquemart, N. Lacome, J.-Y. Mandin, F. Gueye, V. Dana, H. Tran, L. RégaliaJarlot, X. Thomas, P. Von der Heyden, D. Decatoire, O. Lyulin, V.I. Perevalov.



P 1-14



Comparison of theoretical intensity calculations and experimental intensities measuremental . J. Lamouroux, Vl. G. Tyuterev, L. Régalia-Jarlot, S.A. Tashkun.



ASA 2008 – Abstracts



2



Program Thursday, August 28 Invited Speaker : 9 h – 10 h IS 2



Chair : F. Rohart Vl. G. Tyuterev



Oral Communications : O 2-a



O 2-b



10 h – 10 h 20 Water vapour line parameters : some feedback from atmospheric users. S. Fally, A.C. Vandaele, S. Trabelsi, E. Mahieu, P. Demoulin, C. Frankenberg, H. Vogelmann, T. Trickl. 10 h 20 – 10 h 40 Assessing water vapour line parameters and continuum in the spectrum range. Between 240 and 600 .cm-1 . G. Masiello, C. Serio, L. Palchetti. Posters Session : 11 h – 12 h P1 (P 1-1 …P 1-14) Invited Speaker : 13 h 30 – 14 h 30



IS 3



Chair : M.A.H. Smith M. Lepère



Oral Communications : O 3-a



14 h 50 – 15 h 10 HITRAN : Past, Present and Future. L. S. Rothman, and I. E. Gordon. Friday, August 29 Invited speaker : 9 h – 10 h



IS 4



Chair : P. Dahoo D. Romanini



Oral Communications : O 4-a



10 h – 10 h 20 The 2008 Edition of the GEISA database. N. Jacquinet-Husson, V. Capelle, L. Crépeau, N.A. Scott, R. Armante, A. Chédin. The 2008 Edition of the GEISA database.
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Program



O 4-b



10 h 20 – 10 h 40 Some improvements of HNO3 spectroscopic parameters in the spectral region between 600 and 950 cm-1. L. Gomez, H. Tran, A. Perrin, J-M. Hartmann, J. Orphal, P. Chelin, R.R. Gamache, and A. Laraia. Posters Session : P 2 Friday August 29 : 11 h 00 – 12 h



P 2-1



NH3 detection in the 10 µm region with pulsed quantum cascade laser. B. Grouiez, B Parvitte, N. Dumelié, L. Joly, V. Zéninari.



P 2-2



A new spectroscopic observatory in Créteil to measure atmospheric trace gases in solar occultation geometry. C. Viatte, P. Chelin, M. Eremenko, J.-M. Flaud, J. Orphal, M. Ray.



P 2-3



H2O retrievals from Jungfraujoch infrared spectra : some spectroscopic problems. S. Trabelsi, P. Demoulin, E. Mahieu, G. Roland.



P 2-4



Measurements of the sum of NO3 and N2O5 at an elevated site in the urban boundary Layer using broadband cavity-enhanced absorption spectroscopy. A. K. Benton.



P 2-5



Impact of different spectroscopic datasets on CH4 retrievals from Jungfraujoch FTIR spectra. P. Duchatelet, E. Mahieu, P. Demoulin, C. Frankenberg, F. Hase, J. Nothold, K. Petersen, P. Spietz, M. de Mazière and C. Vigouroux.



P 2-6



Spectroscopie de l'ozone entre 1132.5 et 1134.5 cm-1 pour le projet SWIFT. M. Guinet, D. Mondelain, C. Janssen, C. Camy-Peyret, P. Jeseck, I. Pepin.



P 2-7



In-situ HF trace gas detection by OF-CEAS. J. Cousin, A. Pailloux, C. Gallou, D. Romanini, T. Gonthiez.



P 2-8



A Study of the Cl2 and ClOOCl absorption cross sections using broadband cavity enhanced absorption spectroscopy. I. Young



P 2-9



Measurements of the UV absorption cross-sections of five gaseous hydrocarbons using Fourier Transform spectroscopy. S. Fally, C. Hermans and A.C. Vandaele.



P 2-10



Temperature dependency of the SO2 absorption cross sections in the UV-visible region. C. Hermans, A. C. Vandaele, S. Dubois, and S. Fally.



ASA 2008 – Abstracts



4



Program



P 2-11



On measurement of water vapour for determination of index of bio-activity of atmospheric – surface systems. H.H. Asadov, S.R. Azimova.



P 2-12



Development of fuzzy version of Dobson's method for ozonometric measurements upon conditions of dynamic aerosol loading. H.H. Asadov, N.A. Nabiev, I.Sh. Maharramov.



P 2-13



Retrieval of the IR absorption spectrum (4200-3200 cm-1) of the water dimmer from a saturated solution in CCl4 at room temperature. Calculation of the equilibrium constant.



P 2-14



Atmospheric O2 from astronomical data. P. Marziani, G. Candeo, A. Grieco.



P 2-15



Simulated spectra of 626 & 628 CO2 isotopologues P.R. Dahoo, Jean-Loup Bertaux, F. Montmessin, E. Villard, Ann Carine Vandaele, Valérie Wilquet, A. Mahieux, V.I. Perevalov, S.A. Tashkun and J.L. Teffo Invited speaker : 13 h 30 – 14 h 30



IS 5



Chair : D. Jacquemart J.M. Hartmann



Oral Communications : O 5-a



14 h 30 – 15 h 10 Micro-Physics Databases, Tools and Virtual Observatory. M.L. Dubernet.



O 5-b



15 h 30 – 15 h 50 High-resolution infrared spectroscopy at Venus. A.C. Vandaele, V. Wilquet, R. Drummond, A. Mahieux.



O 5-c



15 h 50 – 16 h 10 High resolution far infrared synchrotron FTIR spectroscopy of the ν10 and ν11 fundamental bands of R152a (CH3CHF2). T. Chimdi. Posters Session : P 2 Friday August 29 : 16 h10 – 18 h
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Program



Saturday, August 30 Invited Speaker : 9 h – 10 h IS 6



O 6-a



O 6-b



Chair : K. Chance S. Tashkun



10 h – 10 h 20 ~ ~ vibrationless Near-Infra-Red high resolution jet-cooled spectroscopy of the A ← X band of CH3OO/CD3OO radicals by CRDS : Internal rotation and spin-rotation coupling P. Dupré 10 h 20 – 10 h 40 The calculation of the solar radiation atmospheric absorption with different H2O spectral line data banks. T.Y. Chesnokova, A. D. Bykov, B.A. Voronin, J. Tennyson. 10 h 40 – 12 h Round Table
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Invited Speaker: Wednesday, August 27, 14 h – 15 h, IS 1



Instrumental and spectroscopic requirements for global pollution monitoring from geostationary orbit Kelly Chance Harvard-Smithsonian Center for Astrophysics 60 Garden Street, Cambridge, MA, USA
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Oral Communications: Wednesday, August 27, 15 h – 15 h 20, O 1-a



Spectroscopy of Methane at 7.6 μm M. A. H. Smith Science Directorate, NASA Langley Research Center, Hampton, VA 23681-2199, U.S.A.;



V. Malathy Devi, D. Chris Benner Department of Physics, The College of William and Mary, Williamsburg, VA 23187-8795, U.S.A.;



A. Predoi-Cross Department of Physics, University of Lethbridge, Lethbridge, AB T1K 3M4, Canada.



Self- and air-broadening, pressure-induced shifts, and line mixing have been studied in infrared spectra of methane (CH4) in the 6-9 μm region. The laboratory absorption spectra used in this study were recorded at high resolution (0.006-0.01 cm−1) with the McMath-Pierce Fourier transform spectrometer of the National Solar Observatory. Sample temperatures ranged from 210 to 314 K, and broadening gas pressures were between 0.06 and 0.72 atm. The line broadening, shift and mixing parameters (offdiagonal relaxation matrix elements) were obtained by using the multispectrum technique[1] to fit selected regions of 20 or more spectra simultaneously. In addition, accurate line center positions and absolute intensities were determined. The temperature dependences of the broadening and shift coefficients were determined for numerous transitions in the ν4 and ν2 bands of 12CH4. Line mixing was observed in the Q branches and in the J-manifolds of the P and R branches of the ν4 bands of 12CH4 [2, 3] and 13CH4 [4] . Line mixing parameters were also determined for 11 pairs of transitions in the weak ν2 band of 12CH4 [5] . The parameters from the present work are compared with the results of other recent studies, as well as with the HITRAN 2004 database [6] . This research was supported by NASA’s Upper Atmosphere Research Program. [1] D. Chris Benner et al., JQSRT 53, 705-721 (1995). [2] M. A. H. Smith et al., Manuscript submitted to J. Mol. Spectrosc. (2008). [3] M. A. H. Smith et al., Manuscript submitted to J. Mol. Spectrosc. (2008). [4] M. A. H. Smith et al., Manuscript submitted to JQSRT (2008). [5] M. A. H. Smith et al., Manuscript to be submitted to Can. J. Phys. (2008). [6] L. S. Rothman et al., JQSRT 96, 139-204 (2005).
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Oral Communications: Wednesday, August 27, 15 h 20 – 15 h 40, O 1-b



The Fourier transform spectrometer of the QualAir platform Yao Té, Pascal Jeseck, Sébastien Payan, Isabelle Pépin and Claude Camy-Peyret Laboratoire de Physique Moléculaire pour l’Atmosphère et l’Astrophysique, UMR 7092, UPMC/CNRS, Case 76, 4 Place Jussieu, 75252 Paris Cedex 05, France



At the beginning of this 21st century, air quality in large cities has become one of the high priority research areas for atmospheric environment scientists and also for the public health authorities. The QualAir station at University Pierre et Marie Curie in Paris, is an experimental research platform dedicated to study urban air pollution by measuring the concentration of the most important atmospheric pollutants as NO2, O3, CO, NO, HNO3, H2CO, hydrocarbons, Volatile Organic Compounds, … The characterisation and precise measurements of the concentration of these pollutants will lead to a better understanding of urban air pollution processes (qualitatively and quantitatively). Different types of instruments (Fourier transform spectrometer or FTIR, in situ CO analyser, micro-lidar, SAOZ and solar photometer) are used in the QualAir station. We will describe the very high spectral resolution Fourier transform spectrometer of the QualAir station and demonstrate its capabilities for measuring the concentration of atmospheric urban pollutants. This instrument is an IFS-125HR from Bruker Optics with a maximum optical path difference of 258 cm. The spectrometer has several sets of optical elements and detectors to cover the full spectral range from UV to thermal IR. Associated with a sun-tracker installed on the terrace between towers 45-46 of the University Pierre et Marie Curie in Paris, the FTIR spectrometer operates in solar IR absorption since March 2007 and is able to monitor a large number of atmospheric species using passive remote sensing. The availability since October 2007 of an optical filter identical to the NDACC one between 2400 cm-1 and 3200 cm-1, allows us to focus on the NO2 species but to observe also the signatures of CH4, H2CO, O3, C2H6, C2H2, CO2… Recorded spectra processed with the LPMAA radiative transfer algorithm LARA, provide slant column densities and profile information for some of the species which can be compared to results from chemical transport or air pollution models, assimilated by these models or used to validate satellite instruments.
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Oral Communications: Wednesday, August 27, 16 h – 16 h 20, O 1-c



Molecular absorption lineshapes: analysis of departures from Voigt profile François Rohart 1, Georges Wlodarczak 1, Adriana Predoi-Cross 2 1



Laboratoire de Physique des Lasers, Atomes et Molécules, Université de Lille 1-CNRS, UMR 8523, 59655 Villeneuve d’Ascq, France 2 Physics Department, University of Lethbridge, 4401 University Drive, Lethbridge, AB, T1K 3M4 Canada



Remote sensing detection of molecular species of Earth and planetary atmospheres requires a good knowledge of collisional broadening as well as of profile of considered lines. It is well know, however, that actual lineshapes exhibit clear deviations from the time-honored Voigt profile. These deviations, generally known as "line narrowing", result from molecular displacements which induce correlations between collisions and Doppler effect via two different processes: - Velocity/speed changing collisions lead to molecular diffusion (Dicke effect), an effect generally described by Galatry or Rautian profiles; - The dependence of relaxation rates on molecular speeds which leads to Speed Dependent (SD) profiles, namely SD-Voigt and SD-Galatry profiles.



The consequences of these features on molecular lines of atmospheric interest are considered from various experiments involving CO, HCN, and O3 in collision namely with N2, O2 in various spectral domains (millimeter and infrared ranges). Thanks to several arguments based on experimental observations, physical principles and theoretical calculations, it is clearly shown that observed departures from the Voigt profile mainly result from the dependence of relaxation rates on molecular speeds. One the other hand, velocity changing collisions play a nearly negligible role, which should mean optical diffusion effects are much smaller than expected from the usual kinetic diffusion model. The interest of these conclusions for other species of atmospheric interest, such as H2O, and for future data bases will be discussed.
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Oral Communications: Wednesday, August 27, 16 h 20 – 16 h 40, O 1-d



Absolute line intensities, line-broadening parameters and new linelists for the 5.7 µm and 3.6 µm bands of formaldehyde A. Perrin Laboratoire Interuniversitaire des Systèmes Atmosphériques (LISA), CNRS/Univ Paris 12 & 7, 61 avenue du Général de Gaulle, 94010 Créteil cedex, France



D. Jacquemart, F. Kwabia-Tchana, N. Lacome Université Pierre-et-Marie-Curie-Paris 6, Laboratoire de Dynamique, Interactions et Réactivité, CNRS, UMR 7075, Case Courrier 49, Bât F 74, 4 Place Jussieu, 75252 Paris Cedex 05, France



R.R. Gamache, A. Laraia University of Massachusetts Lowell and University of Massachusetts School of Marine Sciences, Lowell, MA USA



The goal of this study was to achieve absolute line intensities and reliable line broadening parameters for the strong 5.7 µm and 3.6 µm bands of formaldehyde and to generate, for both spectral regions, a reliable linelist for atmospheric applications. Indeed in common access spectroscopic databases there exists, up to now, no line parameters for the 5.7 µm region (the ν2 band), while, at 3.6 µm (ν1 and ν5 bands together with nine dark bands), the quality of the line parameters is quite unsatisfactory. High resolution Fourier transform spectra were recorded at LADIR for the whole 1600 – 3200 cm -1 spectral range and for different path-length-pressure products conditions. Using these spectra, a large set of H2CO individual line intensities and of self- and N2- broadening linewidths were measured and least squared fitted leading to high quality for both spectral regions. These parameters were used to generate a line list in the 5.7 and 3.6 µm regions. For this task we used the line positions generated in [F. Kwabia Tchana, A. Perrin and N. Lacome, Journal of Molecular Spectroscopy, 245, 141-144, 2007] and [Perrin A., A. Valentin and L. Daumont, J. of Mol. Struct, 780-782, 28-44, 2006] for the 5.7µm and 3.6 µm respectively. The calculated band intensities derived for the 5.7 µm and 3.6 µm bands are in excellent agreement with the values achieved recently by medium resolution band intensity measurements. It has to be mentioned that intensities in the 3.6 µm achieved in this work are on the average about 28 % stronger than those quoted in the HITRAN database. Finally, the quality of the individual line was significantly improved at 3.6 µm as compared to our previous study performed in 2006.
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Posters Session : Wednesday, August 27, 16 h 40 – 18 h, P 1-1 Thursday, August 28 11 h – 12 h



CW-CRDS infrared spectra of 16O3. 5850 -7000 cm-1 Analyses. Comparisons of band centres and rotational constants with theoretical predictions. A. Barbe1, Vl. G. Tyuterev1, M.R. de Backer-Barilly1, S. Kassi2, A. Campargue2, S.A. Tashkun3 1



2



3



GSMA, UMR CNRS 6089, UFR Sciences Exactes et Naturelles, BP 1039, 51687 Reims Cedex 2, France.



Laboratoire de Spectrométrie Physique, UMR CNRS 5588, Université Joseph Fourier, BP 87, 38402 Saint Martin d’Hères, France Laboratory of Theoretical Spectroscopy, Institute of Atmospheric Optics, Russian Academy of Sciences, 1, av. Akademicheskii, Tomsk 634055, Russia



The high resolution 16O3 infrared spectra have been recorded in the range 5900-7000 cm-1, at the university of Grenoble[1]. More than 7500 transitions have been observed and assigned. They belong to 22 vibrational bands, 14 of A type and 8 of B type. For the analyses, it has been necessary to account for many rovibrational resonances, Coriolis or anharmonic types, to correctly reproduce the observed transitions with effective Hamiltonians. Once completed this modelling provides rotational constants and band centres. In addition, a new theoretical model [2], using our published potential energy surface and using contact transformation up to the 8 th order allows to predict accurately these above mentioned constants. [3,4]



All the comparison between predictions and observations are presented.



References [1]. A. Campargue, M.-R. De Backer-Barilly, A. Barbe, Vl.G. Tyuterev, S. Kassi,The Near Infrared Spectrum of Ozone by CW-Cavity Ring Down Spectroscopy Between 5850 and 7000 cm-1: New Observations and Exhaustive Review, Phys. Chem. Chem. Phys. v.10, pp.2925-2946 (2008) [2]. Vl.G.Tyuterev et al , to be published ( 2008) [3]. Vl.G.Tyuterev, S.A.Tashkun, P.Jensen, A.Barbe, T.Cours, Determination of the Effective Ground State Potential Energy Function of Ozone from High-Resolution Infrared Spectra, J.Mol. Spectrosc., v.198, pp.57-76, (1999) [4]. Vl.G.Tyuterev, S.A.Tashkun, D.W.Schwenke, P.Jensen, T.Cours, A.Barbe, M.Jacon, Variational EKE-Calculations of Rovibrational Energies of the Ozone Molecule from an Empirical Potential Function, Chem. Phys. Lett., v.316, pp.271-279, (2000)
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Posters Session : Wednesday, August 27, 16 h 40 – 18 h, P 1-2 Thursday, August 28 11 h – 12 h



CW-CRDS infrared spectra of 18O3. 5900 -7000 cm-1 Analyses. Isotopic effect for band centres, wave functions and rotational constants E.Starikova1,2, M.R. de Backer-Barilly2 ,Vl. G. Tyuterev2, A. Barbe2, A. Campargue3, A.Liu3, S. Kassi3, S.A.Tashkun1 1



Laboratory of theoretical Spectroscopy, I A O SB RAN, av Akademicheskii, Tomsk, Russia 2



3



GSMA, UMR CNRS 6089, UFR Sciences Exactes et Naturelles, BP 1039, 51687 Reims Cedex 2, France



Laboratoire de Spectrométrie Physique, UMR CNRS 5588, Université Joseph Fourier, BP 87, 38402 Saint Martin d’Hères, France



The high resolution 18O3 infrared spectra have been recorded in the range 5900-7000 cm-1, at the university of Grenoble[1]. More than 5500 transitions have been observed and assigned. They belong to 15 vibrational bands, 10 of A type and 5 of B type. For the analyses, it has been necessary to account for many rovibrational resonances, Coriolis or anharmonic types, to correctly reproduce the transitions with effective Hamiltonians. Once completed this modelling provides rotational constants and band centres. In addition, a new theoretical model[2], using our published potential energy surface[3,4] and using contact transformation up to the 8 th order allows to predict accurately these above mentioned constants. All the comparison between predictions and observations are presented. Isotopic effects on the band centres shifts, resonance mixing coefficients of wave functions and rotational upper state constants due to the homogeneous substitution 18 18 18 O O O => 16O16O16O will be discussed.



References [1]. A. Campargue,M.-R. De Backer-Barilly, A. Barbe, Vl.G. Tyuterev, S. Kassi,The Near Infrared Spectrum of Ozone by CW-Cavity Ring Down Spectroscopy Between 5850 and 7000 cm-1: New Observations and Exhaustive Review, Phys. Chem. Chem. Phys. v.10, pp.29252946 (2008) [2]. Vl.G.Tyuterev et al , to be published ( 2008) [3]. Vl.G.Tyuterev, S.A.Tashkun, P.Jensen, A.Barbe, T.Cours, Determination of the Effective Ground State Potential Energy Function of Ozone from High-Resolution Infrared Spectra, J.Mol. Spectrosc., v.198, pp.57-76, (1999) [4]. Vl.G.Tyuterev, S.A.Tashkun, D.W.Schwenke, P.Jensen, T.Cours, A.Barbe, M.Jacon, Variational EKE-Calculations of Rovibrational Energies of the Ozone Molecule from an Empirical Potential Function, Chem. Phys. Lett., v.316, pp.271-279, (2000) ASA 2008 – Abstracts
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Posters Session : Wednesday, August 27, 16 h 40 – 18 h, P 1-3 Thursday, August 28 11 h – 12 h



Study of line intensities for H216O in the spectral window around 8800 cm-1 C. OUDOT, X. THOMAS, P.VON DER HEYDEN, L.REGALIA-JARLOT Université de Reims, G.S.M.A (U.M.R 6089), Campus du Moulin de la Housse, B.P. 1039, 51067 Reims Cedex 2, France



A precise knowledge of spectroscopic parameters for atmospheric molecules is necessary for the control and the modelisation of the Earth's atmosphere. The water vapour take a special key as it participate to the global radiative balance of the atmosphere. Our laboratory is engaged since many years in the study of H 216O vapour and its isotopologues. An important work has been already made in the spectral region of 4000 to 6600 cm-1 and it continue now for the window 6600 – 9000 cm-1. We present the results obtained around 8800 cm-1 , the study has been made on spectra recorded by our step-by-step Fourier Tranform Spectrometer with a 1-meter White type cell (maximum path length ≤ 32m). The analysis of spectra is made by « Multifit » a software coded in our laboratory which allowed to fit several spectra in the same time. The study shows a 15% discrepancy for the intensities between Hitran database and our measurements, this is also observed on the strong lines. This work will help the treatment of spectra recorded with higher path length (> 1km) in the same spectral window.
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Posters Session : Wednesday, August 27, 16 h 40 – 18 h, P 1-4 Thursday, August 28 11 h – 12 h



A new experimental dataset of HD18O transitions and energy levels from the IR to the visible spectral region S. Mikhailenko, T. Putilova, E. Starikova, and S. Tashkun Laboratory of Theoretical Spectroscopy, Institute of Atmospheric Optics SB RAS, 1, Akademicheskii Av., 634055 Tomsk, Russia



A. Jenouvrier and L. Daumont Groupe de Spectrométrie Moléculaire et Atmosphérique, UMR CNRS 6089, UFR Sciences BP 1039, 51687 Reims Cedex 2, France S. Fally and M. Carleer Université Libre de Bruxelles, Service de Chimie Quantique et Photophysique, Brussels, Belgium



C. Hermans and A.C. Vandaele Belgian Institute for Space Aeronomy, Brussels, Belgium



All available transitions from microwave to visible region (0.2 to 12 105 cm-1) of HD O molecule were collected and tested using the RITZ computer code. Literature data were completed by transitions assigned to HD18O in long path Fourier transform absorption spectra of the H2O, HDO and D2O gas mixtures with natural abundance of oxygen-18[1]. In addition about 50 unassigned lines between 4200 and 6600 cm-1 of Ref. [2] associated with the HD18O molecule have been found and assigned. 18



Observed data will be presented and discussed in terms of improvements of our spectroscopic knowledge of this molecule. These data allow us to obtain the most complete and precise set of experimental energy levels of the HD18O molecule. Obtained energies as well as line transitions will be included into the water spectroscopic databank which is developing by the IUPAC group (Project no. 2004–035–1–100). This work was supported in part by the program 2.10 “Optical Spectroscopy and Frequency Standards” of Russian Academy of Sciences and by Grant No. 06-03-39014 of RFBR (Russia) and NNSF (China).



[1] L. Daumont, A. Jenouvrier, L. Regalia-Jarlot, S. Fally, M. Carleer, C. Hermans, A.C. Vandaele, S. Mikhailenko, Fourier transform infrared spectroscopy of H2O, HDO and D2O: Line parameters in the 5500 – 10800 cm-1 spectral region // 20th Colloquium on High Resolution Molecular Spectroscopy, Dijon, France, September 3-7 (2007) [2] A. Jenouvrier, L. Daumont, L. Régalia-Jarlot, Vl.G. Tyuterev, M. Carleer, A.C. Vandaele, S. Mikhailenko, S. Fally, Fourier transform measurements of water vapor line parameters in the 4200–6600 cm−1 region // JQSRT, 105, 326-355 (2007)
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The line parameters of the strongest bands of 15N15N16O between 5000 and 10000 cm-1 from Fourier transform measurements O.M. Lyulina, V.I. Perevalova, S.A. Tashkuna, D. Jacquemartb, N. Lacomeb a



Laboratory of Theoretical Spectroscopy, Institute of Atmospheric Optics, Siberian Branch, Russian Academy of Sciences, 1, Akademicheskii av., 634055 Tomsk, Russia b



Université Pierre et Marie Curie-Paris 6, Laboratoire de Dynamique, Interactions et Réactivité; CNRS, UMR 7075, Case courrier 49, Bât F 74, 4, place Jussieu, 75252 Paris Cedex 05, France



Using FT spectra (Bruker IFS 120, unapodized resolution ~ 0.01 cm −1) of nitrous oxide isotopologue, 15N15N16O, the line positions and intensities, as well as selfbroadening and self-shifting coefficients have been measured for about 400 transitions of ten bands lying between 5000 and 10000 cm−1. A multispectrum fitting procedure has been used to retrieve the line parameters from 5 experimental spectra recorded at different pressures. An absolute wavenumber calibration has been performed using acetylene line positions around 6500 cm−1 and water line positions between 7100 cm−1 and 7300 cm−1. The average absolute accuracy of the line parameters obtained in this work has then been estimated to be ± 0.0005 cm−1 for line positions, 2-5% for line intensities depending on the transitions, about 5% for self-broadening coefficients, and ± 0.005 cm−1/atm for selfshifting coefficients. For each studied band, the vibrational transition dipole moment squared value and the empirical Herman-Wallis coefficients have been adjusted. A polynomial description of rotational dependence of self-broadening coefficients has been performed. Using the measured in this work and collected from the literature line positions the global fitting of the effective Hamiltonian parameters for this isotoplogue has been performed. O.M. Lyulin acknowledges the Marie of Paris for the financial support of this research.
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Measurements of N2-, O2-, air-broadening and -shifting parameters of the methane spectral lines in the 5550-6236 cm-1 region O.M. Lyulina, A.V. Nikitina, S.N. Mikhailenkoa, V.I. Perevalova, N.N. Filippovb, I.M. Grigorievb, Isamu Morinoc, Tatsuya Yokotac, Ryoichi Kumazawad, Takeshi Watanabed a



Laboratory of Theoretical Spectroscopy, Institute of Atmospheric Optics, Siberian Branch, Russian Academy of Sciences, 1, Akademicheskii av., 634055 Tomsk, Russia b



c



Institute of Physics, St. Petersburg State University, 198504, St. Petersburg, Russia



National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba, Ibaraki 305-8506, Japan d



Toray Research Center Inc. 3-3-7 Sonoyama, Otsu, Shiga, 520-8567, Japan



The absorption spectra of the mixtures of CH 4 with O2, N2 and air at different partial pressures of both methane and buffer gases for three temperatures 240 K, 267 K, and 296 K have been recorded using Bruker IFS 125 HR FTIR spectrometer in the 5550-6236 cm-1 region. The multispectrum fitting procedure has been applied to these spectra to recover the spectral line parameters. To derive the broadening and shifting parameters it has been selected 459 isolated and assigned lines with good values of the signal to noise ratio. The recovered values of the broadening and shifting coefficients vary considerably from line to line. The temperature “exponents” for both broadening and shifting parameters were derived. The mean value of the temperature “exponent” for the air-broadening parameter is 0.86 and the mean value of the temperature “exponent” for the airshifting parameter is close to 1.0. In the case of the congested rotational J-multiplets of the 2ν3(F2) band only air broadening and air-shifting parameters were derived. The retrieval in this case is based on our new values of the line positions and line intensities.
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Improvements and Controversies in HITRAN2008 Iouli E. Gordon, Laurence S. Rothman Harvard-Smithsonian Center for Astrophysics, Atomic and Molecular Physics Division, Cambridge MA 02138-1516, USA



This poster presentation is aimed at providing the details of HITRAN2008 and the new edition of the HITEMP database. The users of the database will have a chance to learn the details of database updates and offer a constructive criticism. The new significantly improved parameters for the major atmospheric absorbers such as H2O, CO2, O3, O2 and CH4 will be given particular attention. The assessment of some of the controversial data for some of the molecules will be given. For instance, the intensities for the OH lines in higher vibrational levels have been a source of major disagreement and confusion. To increase the rate of database improvement the further needs for spectroscopic parameters will be given. This will give the participants a chance to target the particular issues in their research or proposal writing. ______________________________________________________________________ The HITRAN database is supported by the NASA Earth Observing System (EOS) under the grant NAG5-13524.
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The benzoyl peroxy radical : UV absorption spectrum and its reaction with the hydroxyl peroxy radical A.Ferhati1-2, B. Poty1, L.Messadia1,2, E.Roth1 , A.Chakir1 1



GSMA ,UMR CNRS 6089,faculté des sciences, université de Reims, BP 1039 51687 Reims cedex 2 France 2



LCCE Laboratoire de chimie et chimie de l’environnement, faculté des sciences, département de chimie, université de Batna, 05000 Batna Algérie



Progress have been made in the knowledge of peroxy radical kinetics, however a few data are available for the reactivity of aromatic acyl peroxy radicals. After previous studies on the reactivity of benzyl peroxy radical, this work reports kinetic results of the reactions: 2 C6H5C(O)O2 C6H5C(O)O2 + HO2



→ → → →



products C6H5C(O)O2H + O2 C6H5C(O)OH + O3 C6H5C(O)O + OH+ O2



(I) (II a) (II b) (II c)



Experiments were performed, using a laser photolysis technique coupled with UVVisible absorption detection over the pressure range 80-120 torr and the temperature range 298-338 K. The production of benzoyl peroxy and hydroxyl peroxy radicals is achieved by the photolysis of the flowing Cl2 / N2 / O2 /methanol and benzaldehyde mixtures at 351 nm. The kinetic parameters were determined by analysing and simulating the temporal profiles of the species concentrations and the experimental optical densities in the spectral region 245-260 nm using the UV spectra of the absorbing species existing in our mechanism. Moreover, in order to understand the mechanism of the reaction (II), a theoretical study were performed at the B3LYP/6-311++G(2d,pd) level of theory followed by CBSQB3 energy calculations. Results indicate that channels (II-a) and (II-b) are found to proceed via hydrogen atom transfer and seem as the dominants exothermic pathways. The reaction (1-c) is also exothermic and seems of minor importance. The calculations obtained are in accordance with the experimentally measured product yields: the rate k IIa constant has a negative temperature coefficient and the branching ratio β = k Ia + k IIa increases with temperature. Detailed kinetic and mechanistic results will be presented and discussed.
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UV spectrum and kinetics studies of Hydroxyacetone reactions with Cl and NO3 radicals at room Temperature L. Messadia1,2, A. Ferhati1-2, A.Chakir1 and E. Roth1 1



GSMA ,UMR CNRS 6089,faculté des sciences, université de Reims, BP 1039 51687 Reims cedex 2 France



2



LCCE Laboratoire de chimie et chimie de l’environnement, faculté des sciences, département de chimie, université de Batna, 05000 Batna Algérie



Hydroxyacetone (HAC,HOCH2CO-CH3) is known as a second-generation product of isoprene photooxidation and also formed from the photooxidation of anthropogenically emitted VOCs, such as propene, and 1,3-butadiene. The atmospheric photooxidation of this multifunctional carbonyl intermediate can affect atmospheric radical chemistry and the oxidizing capacity of the atmosphere. In fact, in atmosphere this compound is removed by photolytic process and by chemical reaction with OH, Cl, O3 and NO3 radicals. In order to provide a better knowledge of its environmental impact, it is necessary to understand its atmospheric fate. We report results investigation of reaction’s kinetics with Cl and NO3 radicals, and UV spectrum in gas phase of HAC. The UV absorption cross section measurements were carried using a multipassed optical reactors and D2 lamp-monochromator system. The measurements were conducted in the temperature range 250–298 K. The absorption cross-sections have been determined according to Beer Lamber’s law. Kinetics were carried out at room temperature and atmospheric pressure, in a 63 L triple jacket Pyrex reaction chamber using long-path in situ FTIR spectroscopy to monitor reactants and products. The reactor is equipped with a white mirror system, allowing a total optical path of 104 m for the FTIR. The vessel is surrounded by 24 fluorescent black lamps. The chlorine atoms were produced by photolyzing molecular chlorine and nitrate radicals were generated from the thermal decomposition of dinitrogen pentoxide N2O5. The relative rate constants for the gas phase reaction of HAC with Cl and NO3 radicals were determined by comparing the rates of decay of the reactant relative to that of selected reference compounds. The rate constants obtained are (cm3 molecule -1s-1) k(Cl+HAC) = (6.4 ± 1.3)x10-15



k(NO3+HAC) =(1.10 ±0.2) x10-15



The results will be discussed in terms of the relative importance of the various loss pathway of HAC. ASA 2008 – Abstracts
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Research of aerosol in the atmosphere over the zones of sea oil production Asadov H.H., Agaev J.A. National Aerospace Agency, Azerbaijan, Baku, AZ1106, Azadlig ave. 159 [email protected]



As it is shown by held analysis, in order to investigate the level of pollution of sea waters in the regions of sea oil production using airborne and spaceborne sensors, the effect of water vapor should be taken into twofold: firstly as an optical depth of water vapor as a component of total optical depth of atmosphere, and secondly within optical depth of fine aerosol. In view of aforesaid, the following method for assessment of total optical depth of aerosol in the atmosphere over the regions of sea oil production may be suggested, which includes following steps: 1. Measurement of intensity of solar radiation amount of water vapor in atmosphere, τ



τ ∑ = τ f ( W ) + τ c (eq. 2), where τ



f



∑



(W )



I



at the sea level I =



f ( τ ∑ , W ) (eq. 1) where W - total



- total optical depth of atmospheric aerosol, which may be found as - humidified fine aerosol, mainly generated due to gas flaring at sea



oil production platforms; τ c - coarse aerosol component.



2. Taking into account the following empirical equation τ



and equation (2), the formula (1) may be written as



f



= a + bW



where



I = f [ a + b W + τ c , W ] (eq. 3).



a



and



b



are constants,



W = ϕ [ I , τ c , a, b ] (eq. 4). 4. Taking into accounts equations (2) and (4), we have τ ∑ = τ f ( ϕ [ I , τ c , a, b ] ) + τ c . 3. The value of



W



may be found from (3) as



Thus, the aforesaid steps 1-4 allow to calculate firstly the total amount of water vapor in atmosphere, then to determine the total optical depth of aerosol in the atmosphere, and finally – the optical depth of fine aerosol generated by sea oil production platforms. As an example, we consider the case of measurement using filter photometer at the wavelength nm. It is well – known, that intensity of solar radiation may be computed as



{



I( λ ) = I 0 ( λ ) ⋅ e x p [ − τ f ( W ) − τ c ] m − k ( W ⋅ m )



d



},



λ = 940



(eq. 5)



I 0 ( λ ) - solar constant; m - optical mass; k, d - constants of optical channel of photometer. From I0 (λ ) d = ( a 1 + b W ) m + k ( Wm ) , (eq. 6) where a 1 = a + τ c . formula (5) we can find l n I( λ ) Solution of transcendental equation (6) upon known parameters a , b, τ c , k and d gives us value of W . where



Then the total optical depth of aerosol may be computed using formula (2). As regard the calculation of τ f using formula (2), it should be noted, that value of determined at site apart from oil production platforms using known methods.



τ c may be
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The cavity-enhanced absorption spectrum of NH3 in the nearinfrared region between 6850 and 7000 cm-1. D. M. O’Leary a, J. Orphalb, A.A. Rutha, U. Heitmanna, P. Chelinb, C.E. Fellowsb,c a



Department of Physics, National University of Ireland, University College Cork, Cork, Ireland



b



Laboratoire Interuniversitaire des Systemes Atmosphériques (LISA, CNRS UMR 7583), Universités Paris-7 et Paris-12, 61 Avenue du Général de Gaulle, 94010 Créteili Cedex, France c



Permanent address: Laboratorio de Espectroscopia e Laser, Instituto de Fisica, Universidade Federal Fluminense, Niteroi, Brazil.



New high resolution-measurements of the absorption spectrum of 14NH3 in the 6850-7000 cm-1 region using cavity-enhanced absorption spectroscopy (CEAS), and Fourier-transform spectroscopy (FTS) are described. The CEAS measurements were used to determine line positions, line intensities (cross-sections) and pressure-broadening parameters, the latter in three different bath gases. A total of 1117 NH3 lines were observed. The accuracy of line positions is about 0.001 cm-1 and absorption cross-sections as low as 1 × 10-23 cm2 molecule-1 are reported.
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Methyl bromide 12CH379Br and 12CH381Br around 10 µm : a complete set of parameters for atmospheric detection D. Jacquemart, F. Kwabia-Tchana, N. Lacome, Université Pierre-et-Marie-Curie-Paris6, Laboratoire de Dynamique, Interactions et Réactivité, CNRS, UMR 7075, Case courrier 49, Bât F 74, 4, place Jussieu, 75252 Paris Cedex 05, France



J.-Y. Mandin Université Pierre-et-Marie-Curie-Paris6, Laboratoire de Physique Moléculaire pour l'Atmosphère et l'Astrophysique, CNRS, UMR 7092, case courrier 76, 75252 Paris Cedex 05, France



I. Kleiner, H. Tran, L. Gomez Université Paris 12 et Paris 7, Laboratoire Inter-Universitaire des Systèmes Atmosphériques, CNRS, UMR 7583, 61 avenue du Général de Gaulle, 94010 Créteil Cedex, France



Methyl Bromide (CH3Br) has the highest tropospheric concentration among all long-lived organobromides, making it the primary source of bromine to the stratosphere. Bromine radical in the stratosphere has been shown to contribute significantly to stratospheric ozone loss through coupled reactions with ClO, HO2 and NO2 radicals. Methyl bromide is a trace gas that could be detected and quantified in atmospheric spectra. Line positions, intensities, self- and N2-broadening coefficients from a recent work (D. Jacquemart, F. Kwabia Tchana, N. Lacome, I. Kleiner. A complete set of line parameters for methyl bromide in the 10-µm region. JQSRT 2007;105:264-302.) in the 10-µm spectral region have been added in the HITRAN and GEISA databases for around 15000 transitions. A work based from these data is still in progress to detect CH 3Br for example in ACE spectra. This poster summarizes several works in the 10-µm spectral region using high resolution Fourier Transform spectra recorded at LADIR (Paris). Studies on line positions, self- and N2-broadening coefficients, line intensities, line mixing at room temperature (H. Tran H, D. Jacquemart, J.-Y. Mandin, N. Lacome. Line-mixing in the ν6 Q branches of methyl bromide self- and nitrogen-broadened: experiment and modelling. JQSRT 2008;109,119-131.), and temperature dependence exponents of the self- and N2broadening coefficients (D. Jacquemart, H. Tran. Temperature dependence of self- and N2- broadening coefficients of CH3Br. JQSRT 2008;109:569-579.), and finally line mixing at lower temperature (180-300 K) (L. Gòmez , H. Tran, D. Jacquemart. Linemixing in the ν6 Q branches of methyl bromide nitrogen-broadened at low temperature: experiment and modelling. JQSRT (under redaction).} will be presented.
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The acetylene laboratory IR spectrum: quantitative studies and databases D. Jacquemart, N. Lacome, Université Pierre-et-Marie-Curie-Paris6, Laboratoire de Dynamique, Interactions et Réactivité, CNRS, UMR 7075, Case courrier 49, Bât F 74, 4, place Jussieu, 75252 Paris Cedex 05, France



J.-Y. Mandin, F. Gueye, V. Dana Université Pierre-et-Marie-Curie-Paris6, Laboratoire de Physique Moléculaire pour l'Atmosphère et l'Astrophysique, CNRS, UMR 7092, case courrier 76, 75252 Paris Cedex 05, France



H. Tran Université Paris 12 et Paris 7, Laboratoire Inter-Universitaire des Systèmes Atmosphériques, CNRS, UMR 7583, 61 avenue du Général de Gaulle, 94010 Créteil Cedex, France



L. Regalia-Jarlot, X. Thomas, P. Von Der Heyden, D. Decatoire Université de Reims-Champagne-Ardenne, Faculté des sciences, Groupe de Spectrométrie Moléculaire et Atmosphérique, CNRS, UMR 6089, BP 1039, 51687 Reims Cedex 2, France



O. Lyulin, V.I. Perevalov Laboratory of Theoretical Spectroscopy, Institute of Atmospheric Optics, Siberian Branch, Russian Academy of Sciences, 1, Akademicheskii av., 634055 Tomsk, Russian Federation



The acetylene molecule C2H2 shows numerous vibration-rotation bands throughout the IR spectrum. Vibrational levels of C2H2 are grouped into clusters almost regularly spaced every 700 cm-1, from the fundamental ν5 band, at 13.6 µm, up to the visible. Several IR spectral regions where C2H2 bands occur have been extensively studied in the past years, mainly in order to obtain absolute individual line intensities and to improve spectroscopic databases as HITRAN or GEISA. This quantitative spectroscopy work is performed with the aid of Fourier transform interferometers to obtain absorption spectra, and using a multispectrum fitting procedure to retrieve line parameters from these spectra. For usual applications, a semi-empirical model based on the Herman-Wallis factor is used to generate line lists dedicated to spectroscopic databases. This poster gives a summary of all the spectral regions studied for acetylene 12C2H2, pointing out the current state of the spectroscopic databases HITRAN/GEISA, and the recent works done through the collaboration between the LPMAA (Paris), the GSMA (Reims), the LADIR (Paris) and the LTS (Tomsk). Works in progress and projects will also be presented. Data available in the literature, or obtained in the recent works, have been compiled to set up line lists usable for applications and dedicated to databases. On the whole the number of transitions is twice compared to the actual HITRAN 2004 database plus the 2007 updates.



ASA 2008 – Abstracts



24



Posters Session : Wednesday, August 27, 16 h 40 – 18 h, P 1-14 Thursday, August 28 11 h – 12 h



Comparison of the oretical intensity calculations and experimental intensities measurements for non linear triatomic molecules J. Lamouroux1, Vl.G. Tyuterev1, L. Régalia-Jarlot1, S.A. Tashkun2 1



Université de Reims, G.S.M.A (U.M.R 6089), Campus du Moulin de la Housse, B.P. 1039, 51067 Reims Cedex 2, France 2 Laboratory of Theoretical Spectroscopy, Institute of Atmospheric Optics, SB RAS, 1, Akademicheskii av., 634055 TOMSK, Russia



The knowledge of the infrared spectra of the atmospheric molecules is of the first importance for the atmospheric and metrological applications. Both measurements and calculations of lines intensities are necessary to complete spectroscopic databases. Intensity calculations can be performed in different ways : one employs variational[1, 2] or DVR[3] methods using ab initio dipole moment functions, another one relays on effective spectroscopic models involving empirically determined transition moment parameters[4-6] specific for individual rovibrational bands. We report recent results based on a synthetic approach[7, 8] that allows a derivation of accurate values of transition moment parameters for ro-vibrational bands from molecular potential energy surface and dipole moment functions for non-linear triatomic molecule of the C2v and Cs symmetry groups. Predictions of transition moment band parameters in case of isotopic substitutions including a symmetry breaking one: C2v → Cs will be discussed. Comparisons between the theoretical intensity calculations and the experimental measurements for non-linear triatomic molecule of the C2v and Cs symmetry groups as the water molecule H2O and the deuterated sulphide hydrogen isotopologues D2S and HDS will be presented. For the water molecule, these comparisons are possible as a lot of intensity data are available in the literature. Concerning the D232S and HD32S isotopologues, no intensity data were available, so we performed the first intensities measurement for the first and second triad bands[9]. The experimental intensities measurements were carried out by multispectrum fitting procedure[10] using the high resolution infrared spectra recorded with the Fourier transform spectrometer of Reims University. Comparisons between variational and algebraic methods of calculations are also discussed. [1] H. Partridge, D.W. Schwenke, J. Chem. Phys., 106, p4618 (1997); 113, p6592 (2000). [2] W. Gabriel, E.-A. Reinsch, P. Rosmus et al., J. Chem. Phys., 99, p897 (1993). [3] J. Tennyson (and references therein), in Jensen P. Bunker P.R.(Eds.), Computational Molecular Spectroscopy, Wiley & Sons, Chichester, p305 (2000). [4] C. Camy-Peyret, J.M. Flaud, Molecular Spectroscopy: Modern Research III (1985), Ed. K.N. Rao, p69; M.R. Aliev, J.K.G. Watson, ibid, p1. [5] O.N. Sulakshina, Yu. Borkov, Vl.G. Tyuterev and A. Barbe, J. Chem. Phys., 113, p10572 (2000). [6] S. Kassi, A. Campargue, M.-R. De Backer-Barilly and A. Barbe, J. M. S., 244, p122 (2007) [7] J. Lamouroux, Thesis, Université de Reims (2007) [8] J. Lamouroux, S.A. Tashkun and Vl.G. Tyuterev, Chem. Phys. Lett., 452, p225 (2008) [9] J. Lamouroux, L. Régalia-Jarlot, Vl.G. Tyuterev, X. Thomas, P. Von der Heyden, S.A. Tashkun and Yu. Borkov, J. M. S., in press [10] J.J. Plateaux, L. Régalia, C. Boussin and A. Barbe, J. Q. S. R. T., 68, p507 (2001) ASA 2008 – Abstracts
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Global and effective models for spectroscopic data reduction involving isotopic substitutions Vl. G. Tyuterev Groupe de Spectrométrie Moléculaire et Atmosphérique, UMR CNRS 6089, UFR Sciences BP 1039, 51687 Reims Cedex 2, France
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Water vapor line parameters: Some feedback from atmospheric users S. Fally Université Libre de Bruxelles, Faculté des Sciences, Service de Chimie Quantique et Photophysique, Brussels, BELGIUM



A. C. Vandaele Institut d’Aéronomie Spatiale de Belgique, Brussels, BELGIUM



S. Trabelsi, E. Mahieu, P. Demoulin Université de Liège, Institute of Astrophysics and Geophysics, Groupe Infrarouge de Physique Atmosphérique et Solaire, Liège, BELGIUM



C. Frankenberg Netherlands Institute for Space Research, Utrecht, THE NETHERLANDS



H. Vogelmann, T. Trickl Institut für Meteorologie und Klimaforschung , Atmosphärische Umweltforschung (IMK-IFU), Forschungszentrum Karlsruhe, Garmisch-Partenkirchen, GERMANY



Water vapor plays a crucial role in the atmosphere, both as an absorbing species and a perturbing gas. The importance of an accurate knowledge of the spectroscopic properties of water vapor has been demonstrated for atmospheric studies, both on Earth and on other planets such as Venus. Despite recent major improvements of water vapour databases, the insufficient quality or consistency of the H2O spectroscopic parameters has been reported many times and line parameters are often manually adjusted to minimize residuals and improve the quality of the fits. Atmospheric observations allow assessing the quality of databases through their simulation using the different line parameters reported in those databases. Concrete examples of the spectroscopic problems and proposed improvements will be shown in the infrared and the visible spectral region. In particular, ground-based H2O retrievals by Fourier transform infrared (FTIR) spectroscopy at the Jungfraujoch and from differential-absorption lidar (DIAL) at Zugspitze will be mentioned. Also, systematic errors in methane nadir retrievals from SCIAMACHY onboard the ENVISAT satellite due to inaccuracies in water vapor spectroscopic parameters will be presented. Finally, spectroscopic needs for the study of water in the Venus atmosphere will be reported. Through these examples, the importance of collaborations between the spectroscopy and the remote-sensing community and the benefit of developing synergies will be demonstrated.
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Assessing water vapour line parameters and continuum in the spectral range between 240 and 600 cm-1 G. Masiello1, C. Serio1, L. Palchetti2 1



2



DIFA/UNIBAS, Department of Environmental Engineering & Physics. University of Basilicata. Potenza, Italy



IFAC/CNR, Institute of Applied Physics "Nello Carrara", National Council of Research. Florence, Italy.



The radiative balance of the Earth is influenced strongly by radiative cooling associated with emission of radiation by water vapour, which is indeed the primary greenhouse gas in the Earth's atmosphere. Mostly of this emission occurs at far infrared wavelengths greater than 17 micron and extending out beyond 50 micron. This range covers the fundamental water vapour rotational band, which despite its relevance to Earth's Climate has scarcely been sensed or observed from space, airborne, or groundbased platforms. In order to fill this gap in March 2007 the ECOWAR/COBRA (Earth Cooling by Water vapour emission, Campagna di Osservazione della Banda Rotazionale dell'Acqua) campaign took in the Italian Alps. Using the spectral observations recorded with two Fourier Transform Spectrometer, colocated with Raman Lidar profiles of atmospheric aerosol, temperature and water vapour, with microwave radiometer for water vapour profiling, and with radiosonde observations, we have performed an evaluation of the water vapour continuum coefficients. The foreign contribution has been taken into account in this analysis. These retrieved coefficients improve sensitively the consistency between calculations and observations. In addition, examples of radiative transfer calculations will be shown, which aim at getting insights into understanding the quality and the accuracy of water vapour line absorption parameters. The assessment has been performed for the spectral coverage between 240-600 cm-1.
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Measurement of line profiles and a better determination of line parameters for selected molecules of atmospheric interest M. Lepère Research Associate with F.R.S.-FNRS, Belgium, Laboratoire Lasers et Spectroscopies, FUNDP, 61, rue de Bruxelles, B-5000 Namur, Belgium



Diode-laser spectrometers are well adapted to the study of lineshapes for molecules in diluted phase. They permit to show the modifications induced by intermolecular forces on spectral line profile and give very precise line parameters for lineshape modelisation. The different line profile models take into account several effects. The first effect results from random motion of the active molecules which leads to a broadening of the line described by a Doppler profile when the sample is at thermal equilibrium. This is valid only if there are no significant interactions between molecules (very low pressure). The second effect results from the molecular collisions which induce a collisional broadening (very high pressure). For intermediate pressures, the Doppler and collisional broadenings are concurrent and the profile is usually described by a Voigt profile. However, the Doppler line is narrowed by the confinement of the active molecules in the buffer gas. This effect is generally referred to as the Dicke narrowing (or confinement narrowing), then the line profile is well described by either the Rautian or Galatry models. As the pressure increases, the collisional broadening is progressively the main effect and depends on the relative speed of the collision partners. It may then be necessary to take into account the different classes of speed from the Maxwell-Boltzmann distribution for the absorber. We will present diode-laser measurements of line profiles and very accurate determinations of line parameters (broadenings and intensities) for selected molecules of atmospheric interest as CH4, C2H2, C2H4, C2H6 and CS2. As well known, precise determinations of spectroscopic line parameters such as collisional broadening are very important for infrared remote sensing of the atmospheres. The temperature dependence of these parameters is also required for precise atmospheric sounding. For atmospheric temperatures (200-300K), it is important to determine precisely line broadenings and their temperature dependence. We will show examples of such studies that we have realised using an home-made absorption cell operating at selected temperatures (between room temperature and 77K) with a temperature stabilization of 0.1 K.
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HITRAN: Past, Present, and Future Laurence S. Rothman and Iouli E. Gordon Harvard-Smithsonian Center for Astrophysics Atomic and Molecular Physics Division 60 Garden Street Cambridge MA 02138-1516 USA e-mail: [email protected] Tel: +1 617 495-7474, Fax: +1 617 496-7519



The HITRAN (High Resolution Transmission) molecular spectroscopic database1 has its origins in the 1960’s. In this presentation, we trace the developments that have occurred over the past four decades. These developments encompass several technologies: computer advancements in calculation ability, storage capacity, and software; instrumental advancements in laboratory and satellite-borne instruments; and proliferation of improved observational techniques throughout the world. New spectroscopic data and paradigms for the database that are now available will also be discussed. _____________________________________________ 1. L.S. Rothman et al, JQSRT 96, 139 (2005), see also http://www.cfa.harvard.edu/hitran The HITRAN project is supported by the NASA Earth Observing System (EOS) program under grant NAG5-13524.
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Invited Speaker: Friday, August 29, 9 h – 10 h , IS 4



Absorption spectroscopy with high finesse cavitites: From high resolution spectroscopy to trace gas analysis Daniele ROMANINI Univ. J. Fourier Grenoble I, Lab. de Spectrométrie Physique, France [email protected]



Beginning with Cavity Ring-Down Spectroscopy, high finesse cavities have proven to be an excellent tool in high sensitivity direct absorption spectroscopy. The high quality dielectric mirrors which became available about 30 years ago, allow trapping light over thousands of round trips inside a small volume, which should be compared with the hundred passes filling a much larger volume in a traditional multipass cell. CRDS allowed, for the first time, high sensitivity absorption spectroscopy with pulsed lasers able to span the visible and near UV and IR ranges. With time, other CRDS coupling schemes were developed for applications with CW sources, in particular diode lasers, which naturally led to the development of compact trace analysis spectrometers becoming today more and more widely appreciated for real-time in situ monitoring applications. Several parallel developments actually resulted in a multitude of CRDS or CEAS (Cavity Enhanced Absorption Sp.) schemes including electroluminescent diodes, arc lamps, femtosecond lasers, and quantum cascade lasers. We will give a rapid overview of a few of the most interesting developments, and will spend more time describing recent results obtained in Grenoble in high resolution spectroscopy and atmospheric trace analysis.
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Oral Communications: Saturday, August 30, 10 h – 10 h 20, O 4-a



The 2008 Edition of the GEISA database N. Jacquinet-Husson, V. Capelle, L. Crépeau, N.A. Scott, R. Armante, A. Chédin Laboratoire de Météorologie Dynamique, Ecole Polytechnique, Palaiseau, France



GEISA (Gestion et Etude des Informations Spectroscopiques Atmosphériques: Management and Study of Spectroscopic Information) is a computer-accessible spectroscopic database, designed to facilitate accurate forward radiative transfer calculations using a line-by-line and layer-by-layer approach[1]. It was initiated in 1976. Currently, GEISA is involved in activities related to the assessment of the capabilities of IASI (Infrared Atmospheric Sounding Interferometer on board the METOP European satellite -http://earth-sciences.cnes.fr/IASI/)) through the GEISA/IASI database derived from GEISA[2]. Since the Metop (http://www.eumetsat.int) launch (October 19th 2006), GEISA/IASI is the reference spectroscopic database for the validation of the level-1 IASI data, using the 4A radiative transfer model[3] (4A/LMD http://ara.lmd.polytechnique.fr; 4A/OP co-developed by LMD and Noveltis with the support of CNES (2006). Also, GEISA has been involved in planetary research and, in particular, in the modelling of Titan’s atmosphere, in the comparison with observations performed by Voyager (http://voyager.jpl.nasa.gov/) , or by ground-based telescopes and more recently by the instruments on board the Cassini-Huygens mission (http://www.esa.int/SPECIALS/CassiniHuygens/index.html). The updated 2008 edition of GEISA (GEISA-08), a system comprising three independent sub-databases devoted, respectively, to line transition parameters, infrared and ultraviolet/visible absorption cross-sections, microphysical and optical properties of atmospheric aerosols, will be described. Spectroscopic parameters quality requirement will be discussed in the context of comparisons between observed or simulated Earth’s and other planetary atmosphere spectra. GEISA is implemented on the CNES/CNRS Ether Products and Services Centre WEB site (http://ether.ipsl.jussieu.fr), where all archived spectroscopic data can be handled through general and user friendly associated management software facilities. More than 350 researchers are registered for on line use of GEISA. Refs: [1] Jacquinet-Husson N., N.A. Scott, A. Chédin,L. Crépeau, R. Armante, V. Capelle, J. Orphal, A. Coustenis, C. Boonne, N. Poulet-Crovisier, et al. THE GEISA SPECTROSCOPIC DATABASE: Current and future archive for Earth and planetary atmosphere studies. JQSRT 2008, doi:10.1016/j.jqsrt.2007.12.015 [2] Jacquinet-Husson N., N.A. Scott, A. Chédin, K. Garceran, R. Armante, et al. The 2003 edition of the GEISA/IASI spectroscopic database. JQSRT, 95, 429-67, 2005.



[3] Scott, N.A. and A. Chedin, 1981: A fast line-by-line method for atmospheric absorption computations: The Automatized Atmospheric Absorption Atlas. J. Appl. Meteor., 20,556-564. ASA 2008 – Abstracts
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Oral Communications: Friday , August 29, 10 h 20 – 10 h 40, O 4-b



Some improvements of HNO3 spectroscopic parameters in the spectral region between 600 and 950 cm-1 L. Gomez 1, H. Tran 1, A. Perrin 1, J.M. Hartmann 1, J. Orphal1, P. Chelin 1, R.R. Gamache 2 And A. Laraia 2 1



2



Laboratoire Inter Universitaire des systèmes atmosphériques (LISA), CNRS, Université Paris 12, 61 Av. du Général de Gaulle, 94010 Créteil, France. University of Massachusetts Lowell and University of Massachusetts School of Marine Sciences, Lowell, MA USA.



The 600 to 950 cm -1 spectral region is commonly used to obtain the concentration of nitric acid (HNO3) from atmospheric spectra. Indeed this region which coincides with a rather clear atmospheric window corresponds to the strong ν5 and 2ν9 bands of HNO3 together with the associated hot bands. In an early study [1], parameters of HNO3 included in the HITRAN data base were revised for the 800-950 cm-1 spectral range which is covered by MIPAS instrument of EnviSAT satellite. These updates reduced most of the residual obtained from the comparison between the experimental spectra of MIPAS and the calculated one. However some important features can be still observed in the residuals, showing evident differences between the observed and calculated spectra. In order to improve the quality of the retrievals, we have generated a new database by analysing laboratory spectra of nitric acid recorded with the Bruker FTIR of LISA laboratory. These spectra were obtained at room temperature and for different pressure conditions. Two hot bands: ν5+ν6−ν6 and ν5+ν7−ν7, not included in HITRAN, are now in our data base. For the 6 and8 bands, the intensities overestimated in HITRAN, were modified. Accurate collisional line broadening parameters were calculated. Finally, line-mixing effects were identified for the first time and modelled in the Q branch of the ν5+ν9−ν9 hot band. [1] Flaud JM, Brizzi G, Carlotti M, Perrin A, Ridol M. MIPAS database: Validation of HNO 3 line



parameters using MIPAS satellite measurements. Atmos Chem Phys 2006; 6: 1-12.
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Invited Speaker: Friday, August 29, 13 h 30 – 14 h 30, IS 5



Collisional effects on spectral shapes and remote sensing Jean-Michel Hartmann Laboratoire Interuniversitaire des Systèmes Atmosphériques CNRS (UMR 7584) and Universités Paris 12 and Paris 7 61 Av. Général de Gaulle, 94010 Créteil Cedex, France [email protected]



A review of the effects of intermolecular collisions (ie of pressure) on the spectral shape of gas phase molecular spectra will be presented. This will be done starting from isolated lines, before considering clusters of transitions affected by collisional linemixing, the far wings, and collision induced absorption and light scattering processes. Illustrative comparisons between laboratory measurements and available models will be first presented in order to point out the main characteristics of the mechanisms involved and their spectral consequences. The consequences for radiative transfer in planetary atmospheres and remote sensing will then be discussed. Example will be given of the influence of proper/improper modelings of collisional effects on retrievals of volume mixing ratios, temperature, or pressure from atmospheric spectra. Finally, some remaining problems will be discussed, in order to open perspectives for future researches.



Micro-Physics Databases, Tools and Virtual Observatory M.L. Dubernet LERMA, Paris Observatory, France



Scientific analysis of observed spectra and modeling of various media (astrophysical, atmospheric) require the availability of micro-physics data such as spectroscopic linelists, line parameters, collisional excitation rate coefficients, reaction rates, photo-reaction cross-sections for gas and solid phase. Part of the scientific work consists in collecting and evaluating those data, which might be obtained from measurements, ab initio calculations or semi-empirical calculations. The next step leads to the building of databases and recently to software developments in order to easily access these databases within the context of Virtual Observatory [1, 2, 3] . I will review the available/planned atomic and molecular databases, describe the efforts to provide quality data and inform on the latest developments concerning standardization of atomic and molecular data and tools [4] References [1] M.L. Dubernet, “The Virtual Observatory: its goals and the relevance of atomic and molecular data”, 5th International Conference on Atomic and Molecular Data and their Applications
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Invited Speaker: Friday, August 29, 13 h 30 – 14 h 30, IS 5 (ICAMDATA), held in Meudon, France, 15-19 October 2006., Ed: E. Roueff, AIP Conference Proceedings, 2007, Vol. 901. [2] N. Moreau, M.L. Dubernet, H. Müller, “VO access to CDMS spectroscopic database”, Astronomical Spectroscopy and Virtual Observatory », held at ESAC, Villafranca, 21-23 Mars 2007, ESA Proceedings 2007. [3] N. Moreau, M.L. Dubernet, “Automatic access to BASECOL database and scientific applications“, - SF2A-2006, Paris, France, Proceedings of the Annual meeting of the French Society of Astronomy and Astrophysics Eds.: D. Barret, F. Casoli, G. Lagache, A. Lecavelier, L. Pagani, 2006, p. 95 [4] http://voparis-molecular.obspm.fr
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Oral Communications: Friday , August 29, 15 h 50 – 16 h 10, O 5-b



High-resolution infrared spectroscopy at Venus A.C. Vandaele, V. Wilquet, R. Drummond, A. Mahieux Belgian Institute for Space Aeronomy, 3 av. Circulaire, B-1180 Brussels, Belgium



A. Fedorova, O. Korablev Space Research Institute (IKI), 84/32 Profsoyuznaya, 117810 Moscow, Russia



F. Montmessin, J.-L. Bertaux Service d’Aéronomie du CNRS, Verrières-le-Buisson, France



The SOIR (Solar Occultation in the IR) spectrometer is operating in the 2250-4250 cm range at a resolution of 0.12 cm−1, the highest onboard Venus Express. This new concept combines an echelle grating and an Acousto Optical Tunable Filter (AOTF) to sort out one diffraction order at a time. -1



The wavelength window probed by SOIR allows a detailed chemical inventory of the Venus atmosphere above the cloud layer (65 to 150 km) with an emphasis on the vertical distribution of the gases. Recent advances in the characterization of the instrument and in particular of the band pass response of the AOTF[1] lead to a better comprehension of the diffraction order overlapping, which is crucial for the accurate retrieval of SOIR spectra. The instrument is able to record spectra from 4 different orders during the same solar occultation, allowing the simultaneous detection of several species. Measurements of CO2, HCl, HF, H2O, HDO and CO vertical profiles are routinely performed allowing the investigation of their geographical, temporal and solar time variation. It was shown recently that the instrument is able to detect various isotopologues of the CO2[2,3] and of the H2O molecules[4] . In addition we now show spectra exhibiting absorption lines from H35Cl and H37Cl transitions. Simultaneous measurements of these isotopologues can be used to determine atomic isotopic ratios on Venus for comparison with those on Earth, as both planets have a common origin. [1] Mahieux et al., Applied Opt., 47(13), 2252-65, 2008 [2] Vandaele et al., J. Geo. Res. (accepted for publication) [3] Wilquet et al., Journal of Quantitative Spectroscopy and Radiative Transfer, 109, 895-905, 2008 [4] Fedorova et al., J. Geo. Res. (submitted)



Oral Communications: Friday , August 29, 15 h 50 – 16 h 10, O 5-c



High resolution far infrared synchrotron FTIR spectroscopy of the ν10 and ν11 fundamental bands of R152a (CH3CHF2) Tarekegn. Chimdi1, Evan. G. Robertson1, Ljiljana. Puskar1,2, Christopher. D. Thompson1, Mark. J. Tobin2, Don. McNaughton2 1



Centre for Biospectroscopy and School of Chemistry, Monash University, Clayton, 3800, Victoria, 2



Australian Synchrotron, 800 Blackburn Rd, Clayton, 3168 Victoria



Abstract



Over a number of years the high resolution spectra of CFC’s , HCFC’s and HFC’s have been recorded and assigned to provide molecular constants capable of predicting their IR spectra at the temperature range of the atmosphere. This task is often complicated by resonances and perturbations in the spectra that complicate assignment and fitting but have to be understood to provide constants of use for prediction and subsequent quantification. A number of techniques including cooling in a jet expansion and collisional cooling have been developed to simplify spectra for analysis but these can lead to constants that are not capable of simulating the spectrum at any temperature. In order to retain as much information as possible we have used a technique that we term SASSI (Spectral Analysis by Subtraction of Simulated Intensities) to enable a boot strap method of analysis that can result in the ability to predict full spectral bands at any temperature. We present here the analysis of a simple band system where SASSI has been used to enable the analysis of hot bands within the spectra and thus allow full spectral simulation. Far infrared room temperature high resolution synchrotron Fourier transform infrared spectra of R152a (CH3CHF2) were recorded on the IR beamline at the Australian Synchrotron at 0.0019 cm-1 unapodized resolution and the a-type fundamentals ν10 = 569.12 cm-1 and ν11 = 468.34 cm-1 were assigned and analysed. Hot-band transitions v11=1,v18=1 (691 cm-1) ← v18=1 (221 cm-1) and v11=1,v17=1 (858 cm-1) ← v17=1 (390 cm-1) were identified at 471.18 cm-1 and 469.27 cm-1 respectively. Transitions were assigned with the aid of Loomis Wood plots, confirmed by combination differences and fitted with Pickett’s SPFIT/SPCAT to determine molecular constants. The final constants are used to simulate the spectrum at the temperature of the experiment and at the lower and upper limits of atmospheric temperatures.
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NH3 detection in the 10 μm region with pulsed quantum cascade laser B. Grouiez, B. Parvitte, N. Dumelie, L. Joly, V. Zeninari Groupe de Spectrométrie Moléculaire et Atmosphérique, UMR CNRS 6089, UFR Sciences Exactes et Naturelles, Moulin de la Housse, BP 1039, 51687 Reims, Cedex 2, France [email protected]



Since the first realization of a Quantum Cascade Laser (QCL) in 1994, many applications have been studied: communications (for example, high-speed digital data transmission and optical free-space high-speed links), detection and quantification of trace gases, and high-resolution spectroscopy. The Laser team of the Groupe de Spectrométrie Moléculaire et Atmosphérique (GSMA, Reims, France, www.univ-reims.fr/GSMA/) has developed many laser spectrometers based on continuous-wave (cw) QCLs: direct absorption spectrometers for atmospheric measurements[1] or molecular spectroscopy[2], heterodyne spectrometer[3] and photoacoustic spectrometer[4]. CW room-temperature (RT) QCLs are limited to a weak number of wavelengths. Pulsed quantum cascade lasers are widely used for atmospheric measurements because they work at RT and many wavelengths can be reached. Thus the GSMA has recently begun to work on this lasers[5]. Pulsed QCL spectrometers are usually used to detect atmospheric gases either with the intra-pulse (long pulses typ. 500-800 ns) or inter-pulse (short pulses typ. 5-20 ns) techniques. Each of these techniques has some defaults. Particularly the gas absorption spectra are generally distorted. The present work will demonstrate the possibility to use intermediate-size pulses (typ. 50-100 ns) for gas detection using pulsed quantum cascade laser spectrometers. Infrared spectra of ammonia registered in the 10μm region are presented in various conditions of pulse emission. References: [1] L. Joly, V. Zéninari, B. Parvitte, D. Courtois, G. Durry, Water vapor isotope ratio measurements in air with a quantum cascade laser spectrometer, Optics Letters, 31, 143 (2006) [2] A. Grossel, V. Zéninari, B. Parvitte, L. Joly, G. Durry, D. Courtois, Quantum cascade laser spectroscopy of N2O in the 7.9 μm region for the in situ monitoring of the atmosphere, JQSRT 109, 1845 (2008) [3] B. Parvitte, L. Joly, V. Zéninari, D. Courtois, Preliminary results of heterodyne detection with quantum cascade lasers in the 9.1 μm region, Spectrochimica Acta Part A 60, 3285 (2004) [4] A. Grossel, V. Zéninari, B. Parvitte, L. Joly, D. Courtois, Optimization of a compact photoacoustic quantum cascade laser spectrometer for atmospheric flux measurements: application to the detection of methane and nitrous oxide, Applied Physics B: Lasers and Optics, 88, 483 (2007) [5] B. Grouiez, B. Parvitte, L. Joly, D. Courtois, V. Zéninari, Comparison of a Quantum Cascade Laser used in both cw and pulsed mode. Application to the study of SO2 lines around 9 μm, Applied Physics B: Lasers and Optics, 90, 177 (2008)
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A new spectroscopic observatory in Creteil to measure atmospheric trace gases in solar occultation geometry C. Viatte, P. Chelin, M. Eremenko, J.-M. Flaud, J. Orphal, M. Ray Laboratoire Inter-Universitaire des Systèmes Atmosphériques (LISA), CNRS, Universités de Paris 12 (Paris-Est) et Paris 7, 61 Av. du Général de Gaulle, 94010 Créteil, France.



Ground-based Fourier Transform Infrared (FTIR) and Ultraviolet (UV) spectroscopy based on solar occultation is a powerful remote sensing technique to determine vertical distribution of various constituents in the atmosphere[1]. In this context, a new spectroscopic observatory (with motorised dome rotation) was installed on the roof of the University of Paris 12 in Créteil. It comprises a solar tracker (Bruker Ltd.) coupled with two spectrometers operating in different spectral regions, to obtain information on various atmospheric target species such as H2O, O3, CO, CH4, N2O, NO2, HNO3, H2CO, C2H6, PAN etc. and the most abundant isotopic species. A Fourier Transform spectrometer (Bruker Vertex 80) is used for the infrared region 370− 7500 cm-1 with a maximum spectral resolution of about 0.05 cm-1. This instrument is equipped with a KBr or CaF2 beamsplitter, and a DTGS detector. Concerning the UV spectral range, a grating spectrometer with a CDD array (Ocean Optics, HR 2000+) is used with 1.1 nm resolution (FWHM, sampling 0.035 nm) and covers the spectral range of 190−1100 nm. We have first characterized the ILS (Instrumental Line Shape) of the FTIR in order to use a radiative transfer model and retrieval code dedicated to ground-based spectroscopy (PROFFIT 9.5)[2]. The ILS width was observed to about 0.06cm-1 using OCS absorption lines in a low pressure cell. The second step was to determine a set of microwindows in the infrared region that are appropriate for retrievals of vertical concentration profiles taking into account the limited spectral resolution of our instrument. The experimental data, in particular concerning the free troposphere, will be compared to predictions from an atmospheric chemistry model (CHIMERE) developed at LISA in order to improve its results, and also to satellite observations (IASI in particular) for validation. In addition, retrievals of the same trace gases combining data in different spectral regions will be attempted. [1] C. Senten, M. De Mazière, B. Dils, C. Hermans, M. Kruglanski, E. Neefs, F. Scolas, A. C. Vandaele, G. Vanhaelewyn, C. Vigouroux, M. Carleer, P. F. Coheur, S. Fally, B. Barret, J. L. Barray, R. Delmas, J. Leveau, J. M. Metzger, E. Mahieu, C. Boone, K.A. Walker, P. F. Bernath, and K. Strong, Technical Note: New ground-Based FTIR measurements at Ile de La Réunion : observations, error analysis, and comparisons with independent data, Atmos. Chem. Phys. Discuss. 8, 827-891, 2008 [2] F. Hase, J. W. Hannigan, M. T. Coffrey, A. Goldman, M. Höpfner, N. B. Jones, C. P. Rinsland, S. W. Wood: Intercomparison of retrieval codes used for the analysis of high-resolution, ground-based FTIR measurements, J. Quant. Spectrosc. Rad. Transf. 87, 25-52, 2004
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H2O retrievals from Jungfraujoch infrared spectra: some spectroscopic problems. S. Trabelsi, P. Demoulin, E. Mahieu, G. Roland Institute of Astrophysics and Geophysics of the University of Liège, B-4000 Liège, Belgium



Since 1949, infrared solar absorption spectra have been acquired at the Jungfraujoch observatory (Swiss Alps, 46.5°N, 8.0 °E, 3580m a.s.l.), first with grating spectrometers, then, from 1984 onwards, with Fourier transform interferometers (FTIR). One of the important aims pursued by our research group is to establish long-term trend of H2O total columns, using all available Jungfraujoch observations. Several narrow spectral domains, initially recorded with the grating instruments to monitor the evolution of atmospheric constituents such as HCl, HF, N2O, also encompass water vapor absorptions. More recent FTIR spectra, with better signal-to-noise ratio and resolution, may also provide information on H2O vertical distribution. In the case of FTIR measurements, numerous water vapor lines are present in the range from 700 to 4300 cm-1. A lot of microwindows have been investigated to establish the best retrieval strategy to derive H2O vertical information. Combination of several micro-windows should allow to increase the quantity of information retrieved from these spectra. However, when several micro-windows are simultaneously used, the quality of the fittings of the spectra worsen, which probably results from inadequacies in the spectroscopic parameters describing the different lines. In the case of grating spectra, we have to deal with the few H 2O lines present in the routinely recorded domains, which are about 10 cm-1 wide. Bad fittings are often met when simulating the different chosen microwindows, due to the insufficient quality or consistency of the H2O spectroscopic parameters in these domains. Line parameters (position, strength and half-width) have been adapted in some cases to improve the quality of the fittings. Some examples of the spectroscopic problems encountered in this study are presented here.
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Measurements of the sum of NO3 and N2O5 at an elevated site in the urban boundary layer using broadband cavity-enhanced absorption spectroscopy Ailsa K. Benton Centre for Atmospheric Science, University of Cambridge



Broadband cavity-enhanced absorption spectroscopy (BBCEAS) allows for unambiguous determination of trace gas concentrations in both laboratory and field atmospheric studies. Its versatility has here been applied to the measurement of the absorption band centred at 662nm, corresponding to the B2E’←X2A’2 electronic transition in NO3 using a broad-range diode light source. A heated inlet converted all N2O5 to NO3 to allow sum of these species to be measured at an altitude of 189m on the BT tower, central London during October and November 2007 as part of the REPARTEE II campaign. The data collated shows extreme variation in night-time concentrations of these nitrogen compounds, with implications in the oxidative processes of the boundary layer. The higher observed concentration values have previously been significantly underestimated by many widely-used chemical models, and the implications in our ability to describe the sources and sinks of nitrate, the nocturnal oxidation of VOCs, and transport of species such as NOx and O3 will be evaluated.
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Impact of different spectroscopic datasets on CH4 retrievals from Jungfraujoch FTIR spectra P. Duchatelet1, E. Mahieu1, P. Demoulin1, C. Frankenberg2, F. Hase3, J. Notholt4, K. Petersen4, P. Spietz4, M. De Mazière5 and C. Vigouroux5 1



Institute of Astrophysics and Geophysics of the University of Liège, B-400 Liège, Belgium, 2 Netherlands Institute for Space Research, Utrecht, The Netherlands, 3 Institut für Meteorologie und Klimaforschung, Forschungszentrum Karlsruhe, Germany, 4 Institute of Environmental Physics, University of Bremen, Bremen, Germany, 5 Belgian Institute for Space Aeronomy (BIRA-IASB), Brussels, Belgium



Methane (CH4) is released in the atmosphere by natural processes (e.g. wetlands, termites) as well as by anthropogenic activities (e.g. fossil fuel exploitation, rice agriculture, biomass burning, etc). Due to its high warming potential and its relatively long chemical lifetime (~9 years), atmospheric methane plays a major role in the radiative forcing responsible of the greenhouse effect. Methane also affects climate by influencing tropospheric ozone and stratospheric water[1]. The cycle of methane is complex and to understand it requires a complete study of its emissions and its budget of sources and sinks. High quality methane data sets are needed to perform such studies. CH 4 vertical distributions as well as total and partial column time series can be retrieved from high-resolution ground-based FTIR spectra, using, e.g., the SFIT-2 algorithm which implements the Optimal Estimation Method of Rodgers[2]. A set of 5 microwindows - located in the 2 to 5.5 µm range and jointly adopted by all partners involved in the European HYMN project (www.knmi.nl/samenw/hymn/) - are fitted simultaneously during the retrieval procedure. Although this approach provides relatively high information content, CH4 retrieved profiles very often present large oscillations in the troposphere, which might result partly from inappropriate or inconsistent spectroscopic parameters. Significant improvements on retrieval quality could be reached by using more accurate CH4 spectroscopic parameters. This contribution compares 3 different sets of CH 4 spectroscopic parameters (including HITRAN 2004 and 2 versions where HITRAN 2004 have been updated by recent laboratory measurements), which have been tested using one year of high resolution FTIR solar observations performed at the International Scientific Station of the Jungfraujoch (Swiss Alps, 46.5°N, 8.0 °E, 3580m a.s.l.). The impact of these different spectroscopic datasets on retrieved CH4 partial columns and vertical profiles, as well as on the fitting quality (residuals) and on the error budget characterizing our CH4 products will be evaluated and discussed. References [1] World Meteorological Organization, Greenhouse gas bulletin, Bulletin n°2, November 2006. [2] Rodgers, C.D., Inverse methods for atmospheric sounding: Theory and Practice, Volume 2 of Series on Atmospheric, Oceanic and Planetary Physics, World Scientific Co. Pte. Ltd., 2000.
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Spectroscopie de l’ozone entre 1132.5 et 1134.5 cm-1 pour le projet SWIFT M.Guinet, D. Mondelain, C. Janssen, C Camy-Peyret, Pascal Jeseck, Isabelle Pepin Laboratoire de Physique Moléculaire pour l'Atmosphère et l'Astrophysique (LPMAA) UMR 7092, Université Pierre et Marie Curie / CNRS Case 76, 4 Place Jussieu F-75252 Paris CEDEX 05, France



SWIFT (Stratospheric Wind Interferometer For Transport studies) est un instrument optique satellitaire conçu pour prendre des mesures à l'échelle globale des vents stratosphériques en mesurant une raie d’émission-absorption des molécules d'ozone dans l'infrarouge dans la région spectrale de 1133,4 cm-l. Les molécules d'ozone dans l'atmosphère se déplacent avec le vent, et en conséquence les longueurs d'ondes de leurs raies seront décalées par l'effet Doppler. SWIFT mesure précisément cette variation de longueur d'onde, le vecteur du vent stratosphérique pourra donc être calculé. Notre objectif est de fournir au CSA (Agence Spatiale Canadienne) les paramètres spectroscopiques de l'O3 et du NH3 dans l’intervalle 1132,5 à 1134,5 cm-1 (Figure1).



Figure 1 : spectre simulé de l’ozone entre 1132.5 et 1134.5 cm-1 (300k, 10 m, 100 Pa)



Au cours de cette étude, nous utilisons des spectromètres diode-laser accordables (TDLS) fonctionnant dans l’IR moyen, des Spectromètres de Masse (MS) et également les techniques de spectroscopie par Transformée de Fourier (FTS). Il nous est indispensable d’acquérir de nombreux spectres d’excellente qualité (intensité, résolution, contrôle de la pression, de la température...) afin d’en extraire (par ajustement de profil) les paramètres spectroscopiques voulus avec la plus meilleure précision possible. Nous nous intéresserons à la fréquence absolue, à l’intensité, au déplacement en pression, et à l’élargissement des raies par l’air. Ces deux derniers paramètres sont étudiés en fonction de la pression et de la température.
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In-situ HF trace gas detection by OF-CEAS Julien COUSINa, Agnès PAILLOUXa, Catherine GALLOUa, Daniele ROMANINIb, Thierry GONTHIEZc a



CEA, DEN, Service de Chimie Physique, LILM, F-91191 Gif-sur-Yvette, France, [email protected] ; [email protected] b Univ. J. Fourier Grenoble, Lab. Spectrométrie Physique, 140 Av. de la physique, 38402 Saint Martin d'Hères, France [email protected] c Floralis - UJF Filiale 6, allée de Bethléem, 38610 Gières, France [email protected]



We report on the development of an optically based instrument designed to detect trace gas of chemical agents with sensitivity in the ppb range. Efforts are made to develop rugged and compact experimental designs that can be used for field measurements. The spectroscopic technique employed is based on the Cavity Enhanced Absorption Spectroscopy (CEAS) which is a powerful technique to measure traces gas down to the ppb level. In collaboration with the Université Joseph Fourier of Grenoble, an OF-CEAS (Optical Feedback – Cavity Enhanced Absorption Spectroscopy) [1-4] system is developed for in-situ real time detection of the industrial toxic hydrogen fluoride HF. Quantitative measurements are performed in the 1300-nm spectral range. Spectral overlap with the water vapour absorption lines is taking into account and long term stability is studied. Adsorption effects of highly reactive molecules like HF could drastically limit response time and accuracy of the instrument, so strong precautions must be taken in the design and material selection. A first successful test was carried on at the Université de Franche-Comté : optical measurements results in good agreement with concentration obtained by a permeation oven, disagreement was less than 1-%. Furthermore the detection linearity of the OFCEAS instrument was confirmed and the detection limit was about 0.3-ppb. Further field measurements have shown that the detection sensitivity is limited by dust and aerosols, present in large quantities on industrial sites. A few filtration systems adapted to HF reactivity were tested and showed a good efficiency. References [1] J. Morville, S. Kassi, M. Chenevier, and al., “ Fast, low-noise, mode-by-mode, cavity-enhanced absorption spectroscopy by diode-laser self-locking” Appl. Phys. B 80, 1027-1038 (2005) [2] D. Romanini, M. Chenevier, S. Kassi, and al., “Optical-feedback cavity enhanced absorption: a compact spectrometer for real-time measurement of atmospheric methane” Appl. Phys. B 83, 659667 (2006) [3] S. Kassi, M. Chenevier, L. Gianfrani, and al. “Looking into the volcano with a mid-IR DFB diode laser and cavity enhanced absorption spectroscopy” Opt. Exp. 14, 11442-11452 (2006)
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A study of the Cl2 and ClOOCl absorption cross sections using broadband cavity enhanced absorption spectroscopy Isla Young Department of Chemistry, University of Cambridge Lensfield Road CB2 1EW Cambridge U.K.



Broadband cavity enhanced absorption spectroscopy is a highly sensitive technique that has previously been used for field and laboratory measurement of atmospherically important species. The technique is to be used for laboratory measurements of the ClOOCl and Cl2 sections over the green wavelength range. As Cl2 exists as an impurity in the synthesis of ClOOCl and Cl2 exhibits a weakly structured electronic transition in this region this technique allows the possibility of unambiguously detecting and subtracting the influence of the Cl2 spectrum from the ClO dimer spectrum. Recent laboratory measurements have determined the absorption cross section of the dimer to be much lower in magnitude in the atmospherically relevant region, thus leading to lower photolysis rates. Use of these photolysis rates has led to disagreement between atmospheric models and field observations of ozone destruction. Therefore, a new comprehensive study of the ClO dimer absorption cross section is necessary to better understand the ozone destruction mechanism.
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Measurements of the UV absorption cross-sections of five gaseous hydrocarbons using Fourier Transform spectroscopy S. Fally Université Libre de Bruxelles, Faculté des Sciences, Service de Chimie Quantique et Photophysique, C.P. 160/09, 50 Avenue F.D. Roosevelt, B-1050 Brussels, BELGIUM



C. Hermans and A.C. Vandaele Institut d’Aéronomie Spatiale de Belgique, 3 Av Circulaire, B-1180 Brussels, BELGIUM



The aromatic species are of interest in atmospheric studies both on Earth [1] and on outer planets such as Titan, Jupiter, Saturn[2] but available databases either suffer from insufficient resolution or cover a limited temperature range[3] . Measurements of the absorption cross sections of gaseous benzene, toluene, ortho-, meta, and para-xylenes have been performed with a Fourier transform spectrometer BRUKER IFS120M at the resolution of 1 cm-1 over the 30000-40000 cm-1 spectral range. The recordings were carried out under different pressure and temperature conditions with pure samples and mixtures with dry air. Results will be discussed and compared to the available literature data. The effects of temperature and pressure on the absorption cross sections have been investigated and will be described. [1] T. Etzkorn et al., Atmos. Environ. 33, 525-540 (1999) [2] R. Wu et al., Bull. of Am. Astron. Soc. 32, 1646 (2000) [3] A. E. Klingbeil, J. B. Jeffries, and R. K. Hanson, JQSRT 107, 407-420 (2007)
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Temperature dependency of the SO2 absorption cross sections in the UV-visible region C. Hermans, A.C. Vandaele Institut d’Aéronomie Spatiale de Belgique, 3 Av Circulaire, B-1180 Brussels, BELGIUM



S. Dubois, and S. Fally Université Libre de Bruxelles, Faculté des Sciences, Service de Chimie Quantique et Photophysique, C.P. 160/09, 50 Avenue F.D. Roosevelt, B-1050 Brussels, BELGIUM



Sulfur dioxide (SO2) is a trace species in the Earth’s atmosphere mainly present in the troposphere. It is also present in the stratosphere in high concentrations, but only after major volcano eruptions. SO2 has also been observed in the atmospheres of Io and Venus, where it has been detected between 10 and 60 km with a UV instrument on board VEGA 1 and 2 probes [1] . A new set of absorption cross sections of SO 2 has been obtained in the UV-visible range (24000-45000 cm-1) at different temperatures (298, 318, 338, and 358 K) using a Fourier Transform Spectrometer BRUKER IFS120M and a 2m absorption length cell. The combination of a 250 W Tungsten lamp and a 150W high pressure Xenon arc lamp with a GaP-diode and a PM detector allowed the coverage of the broad investigated spectral region. Spectra were recorded at different resolutions (0.042 and 2.0 cm-1; MOPD = 21.4 and 0.45 cm). Partial pressure of SO2 was varied on a large dynamic range ( 0.025 to 265 torr) to record the spectra under optimized conditions of absorption. Measurement conditions will be described, and preliminary results concerning the analysis will be presented. Temperature effects have been observed and will be analyzed and discussed in details. Comparison with data available in the literature has also been performed and will be shown.



[1] JL Bertaux et al., JGR, 101(E5), 12709-12746 (1996)
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On measurement of water vapor for determination of index of bio-activity of atmospheric-surface systems Asadov H.H., Azimova S.R. National Aerospace Agency, Azerbaijan, Baku, AZ1106, Azadlig ave. 159 [email protected]



It is well-known[1], that in order to determine the index of bio-activity of atmospheric – surface system, firstly we should measure the total amount of water vapor. At the same time result of such measurements should not depends on optical depth of aerosol. The solve this question we suggest following multi – wave method of measurements which includes following: At the central wavelengths of absorption bands of water vapor (which afterwards marked as λ 1 , λ 2 , λ 3 ) one should carry out the photometric measurements of intensity of solar radiation. On the basis of obtained values of intensities I1 = I ( λ 1 ) ; I 2 = I ( λ 2 ) and I 3 = I ( λ 3 ) the following dimensionless parameter should be computed



 I ( λ 1 ) k1   I ( λ 3 ) k2    ⋅ ( ) I λ I0 ( λ 3 )  0 1    z= ,  I(λ 2 )   I (λ )   0 2 



(1)



where k1 , k 2 - adjustable coefficients; I 0 ( λ i ) - value of solar constant at wavelength λ i . Upon wavelength λ > 0,7 mcm the effect of Reyleigh scattering may be neglected. In this case the Bouger – Beer formula may be written as



I ( λ i ) = I 0 ( λ i ) e − [m τ ( λ i ) + a ( m W )



β (λi )



].



(2)



Taking logarithm from the left and right side of equation (1) and in view of (2) we have



lnz= −



{ [ m τ ( λ 1 ) ⋅ k1 + k 2 m τ ( λ 3 ) − m τ ( λ 2 ) ] + β (λ ) β (λ ) β (λ + [ a1k1 ( mW ) + a3 k 2 ( mW ) − a2 ( mW ) 1



3



2)



]} .



(3)



In order to neutralize the effect of aerosol, the value of coefficients should be chosen such, that to meet following equation



k1 m τ ( λ 1 ) + k 2 mτ ( λ 3 ) = m τ ( λ 2 ) .



(4)
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Taking into account division of optical depth of aerosol to coarse τ



c



and fine



components τ f , the formula (4) allows us to obtain following system of equations:



( λ 1 ) + k 2τ f ( λ 3 ) = τ f ( λ 2 ) . k1τ c ( λ 1 ) + k 2τ c ( λ 3 ) = τ c ( λ 2 ) k1τ



f



(5)



Taking into account the well – known bimodal distribution of aerosol on disperse fractions the system (5) may be solved using empiric formula of Angstrom, which give us the values of k1 and k 2 . Then from equations (3) and (4) we can obtain following transcendental equation to compute the total amount of water vapor



a1 k1 ( mW )



β ( λ1)



+ a3 k 2 ( mW )



β (λ 3)



= a 2 ( mW )



β (λ 2 )



+ lnz



(6)



The equation (6) upon known coefficients a1 , a3 , a 2 , k1 , k 2 , β ( λ 1 ) , β ( λ 3 ) , β ( λ 2 ) and measured value l n z may be solved with any available method to compute the value W . Thus, the described method allows to determine the total amount of water vapor without effect of aerosol, which in its turn makes it possible to evaluate the index of bio – activity of atmospheric surface systems. Reference [1]. S.Mukai and I.Sano. Global distribution of atmospheric water vapor. http://www.arm.gov./science/research/content.php?id=MT10



Posters Session : Friday August 29, 11 h – 12 h , P 2-12 Friday August 29 16 h 10 – 18 h



Development of fuzzy version of dobson’s method for ozonometric measurements upon conditions of dynamic aerosol loading Asadov H.H., Nabiev N.A. Maharramov I.Sh. National Aerospace Agency, Azerbaijan Baku, AZ1106, Azadlig ave. 159 [email protected]



Importance of ozonometric control of atmosphere is well-known, and existing methods[1,2] are suitable for ozonometric measurements. But effects, occurring measurements of mixture of useful signal and noises in UV band of solar specter (300 – 340 nm) in dynamic aerosol media, for example near the powerful sources of soot emission leads to necessity to modernize these methods. Solution of this task is important especially for regions of sea oil production, where flaring of hydrocarbons leads to emission of huge amounts of soot to atmosphere. In this report we shall consider the possibility of development of fuzzy version of two-wavelengths method of Dobson, suitable for ozonometric measurements in the zones of dynamic aerosol loading. In order to solve the abovementioned task we take into account, that the temporal development of mass density of newly generated soot is to be defined as solution of following equation



∂ m s ( x, t ) = A ( x, t ) + S ( x, t ) + D ( x, t ) + E ( x, t ) − T ( x, t ) , ∂t where A , S , D and E are accordingly factors, expressing such effects as advection, sedimentation, turbulent diffusion and emission of soot particles; T is time period, during which the newly generated soot transforms to aged one.



Such an aging brings to growth of effective diameter and decrease of concentration of soot particles. It is obvious, that the mass density of newly generated soot should be decreased and that of aged soot should be increased by increase of distance between the point of measurements and source of soot emission. The well-known two-wavelengths method of Dobson may be generalized in fuzzy version as follows: 1. Two fixed wavelengths method with non-fixed point of measurements, where we should select such a point of measurement x ∗ near the source of emission, where optical depths of fine and coarse fractions of aerosol in two wavelengths should compensate each – other, i.e.
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τ c (λ 1 , x∗ ) + τ



, x∗ ) . 2. Two wavelengths method with fixed point of measurement x , and fixed one of f



(λ



1



, x∗ ) = τ c (λ 2 , x∗ ) + τ



f



(λ



2



wavelengths, where the second one should be selected in such order to reach full mutual compensation of fine and coarse fractions of aerosol in these wavelengths, i.e.



τ c ( λ 1, x) + τ



f



( λ 1 , x ) = τ c ( λ ∗2 , x ) + τ



f



(λ , x) . ∗ 2



Thus, the classic Dobson’s method may be realized in two variant in the zones of heavy aerosol loading, where full compensation of aerosol error in ozonometric measurements may be achieved.



Reference: [1]. G.P. Gushchin, N.N. Vinoqradova. Ozone total content in Atmosphere, 1983, Leninqrad, Gidrometeoizdat (in Russian). [2]. Asadov H.H., Isayev A.A. Three waves method for measurement of total content of ozone. Full compensation of measurements error. Proceedings of the XX Quadrennial Ozone Symposium, 1-8 June, 2004, Kos, Greece, v.1, p. 477.
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Retrieval of the IR absorption spectrum (4200-3200 cm-1) of the water dimer from a saturated solution in CCl4 at room temperature. Calculation of the equilibrium constant. Flemming M Nicolaisen Department of Chemistry, University of Copenhagen Universitetsparken 5, DK-2100 Copenhagen, Denmark e-mail: [email protected]



Water is slightly soluble in CCl4 (0,0080 mol/l at 296 K[1]). It is shown from IR spectroscopy that in near saturated solutions significant amounts of water dimer is present (2-3 % w/w). An absorption spectrum of the dimer is retrieved for the OH stretching region (4200-3200 cm-1). The spectrum consists of 5 bands where 4 were expected and easily assigned based on results from cold beams and cold matrixes. In addition a broad band with maximum near 3800 cm-1 is observed. The origin of this band is discussed. Based on recent calculations of band strengths for the dimer spectrum [2] the concentration of the monomer and dimer in a saturated solution can be estimated, and accordingly the equilibrium constant can be calculated. The value is determined to 0,066 ± 0,010 atm-1 in good agreement with recent calculations[3] but somewhat higher than some experimental values (see ref. 3 for a comprehensive discussion). The value is ca. 3 times higher than the latest experimental value[4]. Based on the present work and the calculations in ref. 2 a best estimate of the line strengths for the dimer absorption bands are presented. Finally it is discussed how far this work can contribute to the understanding of gaseous dimer absorption at ambient temperatures. [1] C. K. Rosenbaum and J. H. Walton, J. Amer. Soc. 52 3568-3573, (1930). [2] H. G. Kjaergaard, A.L. Garden, G. M. Chaban, D. A. Matthews and J. F. Stanton. J . Phys. Chem. A. In press. [3] Y. Scribano, N. Goldman, R. J. Saykally and C. Leforestier: J. Phys. Chem. A 110, 5411-5419 (2006) [4] D. J. Paynter, I. V. Ptashnik, K. P. Shine and K. H. Smith: Geophys. Res. Lett. 34 L12808 (2007)
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Atmospheric O2 From Astronomical Data Marziani** P., Candeo** G., Grieco* A. ** INAF, Osservatorio Astronomico di Padova * Università degli Studi di Padova, Facoltà di Psicologia



Environmental research aimed at monitoring and predicting O 2 depletion is still lacking or in need of improvement, although much environmental research is being conducted to find a relation between atmospheric gas content and climate variability. The aim of the present project is to determine accurate historical sequences of the atmospheric O2 depletion, by using the telluric lines present in stellar spectra. Contribution to better understand the role of oxygen in atmospheric thermal equilibrium is possible by using high-resolution spectroscopic observation at different places, for different atmosphere’s masses, in different seasons, and monitoring variations year by year. The astronomical spectroscopic technique suggested in this proposal involves the investigation of the absorption spectrum of a given atmospheric constituent in the stellar spectrum, and provide accurate measures of the concentration of different gas components in the Earth’s atmosphere, as shown by Somov and Khlystov (1993). In this framework, in the present study are reported the first preliminary results on O2 depletion in the Earth’s atmosphere obtained from stellar spectra carried out at Asiago Astrophysical Station (Italy) from 1993 to 2007.
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Simulated Spectra Of 626 & 628 CO2 Isotopologues P.R. Dahoo 1,5, Jean-Loup Bertaux 1,5, F. Montmessin 1,5, E. Villard 1,5, Ann Carine Vandaele2, Valérie Wilquet 2, A. Mahieux 2, V.I. Perevalov 3 , S.A. Tashkun 3 and J.L. Teffo 4 1



Service d’Aéronomie du CNRS, BP3, 91371, Verrières-le-Buisson, Paris; Université Pierre et Marie Curie,. 2 Belgian Institute for Space Aeronomy, 3 av. Circulaire, B-1180 Brussels, Belgium. 3 Institute of Atmospheric Optics, Akademitcheskii av., 1, 634055, Tomsk, Russia. 4 Laboratoire de Physique Moléculaire et Applications, CNRS, Boîte 76, Université Pierre et Marie Curie, 4 Place Jussieu, F-75252, Paris, Cedex 05, France 5 Institut Pierre Simon Laplace, Université de Versailles-Saint-Quentin, 78 Saint-Quentin en Yvelines, France.



Carbon dioxide is a major atmospheric constituent on both Venus and Mars planets. Identification of the absorption bands of all its isotopologues is of primary importance to determine not only its contribution to the greenhouse effect of atmospheres but also get precise measurements of isotopic ratios for instance of O18/O16. But identification of these absorption bands rely on the data bases available from the work done on molecules observed in the Earth’s atmosphere. Sometimes, some absorption bands may be missing as a recent concomittant identification of a rare absorption band of 16O12C18O isotopologue on both Mars end Venus showed [1-4]. In this work, after a review of the theory developed for determining line positions and selection rules in correspondence to the D∞h symmetry of 12C16O2 and C∞v symmetry of 16O12C18O isotopologues. Thus, for 12C16O2, the vibrational ∆ν



selection rules are : while for



2



+ ∆ν



3



= ± 1, ± 2, ± 3, ⋅ ⋅ ⋅



 ∆  2 = 0 parallel band   ∆  2 = ± 1 perpendicular band



16



O12C18O, they are : The



 ∆  2 = 0 parallel band ∆ ν no restriction   ∆  2 = ± 1 perpendicular band



spectra



simulated from the CDSD databank (ftp://ftp.iao.ru/pub/CDSD-2008/Venus) are presented in the 3.35 µm region. We give the expected band centers and transitions from fundamental as well as from hot bands [5-6]. We point in particular where to localize the band center in a recent observation of 2ν1 of 16 13 18 O C O 628 CO2 absorption band on Mars [4]. [1]. Bertaux, J.L., Vandaele, A.C., Wilquet, V., Montmessin, F., Dahoo, R., Villard, E., Korablev, O., Fedorova, A., 2008. First observation of 628 CO2 isotopologue band at 3.3 µm in the atmosphere of Venus by solar occultation from Venus Express. Icarus 195 (1), 28–33. [2]. Wilquet, V., Mahieux, A., Vandaele, A.C., Perevalov, V., Tashkun, S., Fedorova, A, Montmessin, F., Dahoo, R., Bertaux, J.L., 2008. Line parameters for the 01111–00001 band of 12C16O18O from SOIR measurements of the Venus atmosphere. JQSRT 109, 895–905 [3]. Villanueva, G.L., Mumma, M.J., Novak, R.E., Hewagama, T., 2007. Identification of a New Band System of Isotopic CO2 near 3.3 µm: Implications for Remote Sensing of Biomarker Gases on Mars, submitted, Icarus 195 (1), 34–44 [4]. Villanueva, G.L., Mumma, M.J., Novak, R.E., Hewagama, T., 2008. Identification of a Discovery of multiple bands of isotopic CO2 in the prime spectral regions used when searching for CH4 and HDO on Mars, JQSRT 109, 833–894 [5]. Dahoo, P.R., Lakhlifi, A., Chabbi, H., Coanga, J.M., 2006.Matrix effect on triatomic CO2 molecule: Comparison between krypton and xenon, Journal of Molecular Structure 786, 157–167 [6]. J.L. Teffo, Ph. D Thesis (Doctorat Etat) (UPMC 1990)
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Global modeling of ro-vibrational line parameters and new generation spectroscopic databanks: applications to CO2 and H2O S. Tashkun Laboratory of Theoretical Spectroscopy, Institute of Atmospheric, 1, Akademicheskii av. Tomsk, Russia
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Near-Infra-Red high resolution jet-cooled spectroscopy of the vibrationless band of CH3OO/CD3OO radicals by CRDS : Internal rotation and spin-rotation coupling.



~ ~ A← X



P.Dupré The University York and the Ohio State University The methyl peroxy is the simplest alkyl peroxy radical and is therefore the first species for the spectroscopic characterization of this class of molecules. Those radicals exhibit a strong ~ ~ transition in the UV range ( B ← X ), but spectroscopic data are almost nonexistent because of the predissociative character of the upper state. The most appealing alternative transition ( ~ A ← X ) is weak and located in the near-infrared region. The jet-cooled high resolution Cavity RingDown Spectrum of the methyl peroxy radicals, 0 ~2 ~ CH3OO and CD3OO have been obtained for the A A' ← X 2 A" 00 band. The experimental data have been acquired by combining a transverse quasi continuous electrical discharge with a pulsed supersonic slit jet expansion. The near infrared radiation was obtained by Raman shifting (SRS) a nanosecond Fourier transform limited home made Ti:Sapphire laser source1. At the experimental resolution (~ 400MHz), the spectra of both isotopologue species exhibit notably different shapes. The CD3OO radical spectrum can be almost entirely fitted by using a spin-rotation Hamiltonian 2, whilst the CH3OO radical shows a more complex structure due to the methyl group internal rotation. To obtain a good simulation of the experimental spectra we developed a program based on the Rho-Axis Method to calculate the molecular wavefunctions. The model includes i) the spin-rotation and internal rotation couplings, and, ii) the electric dipolar line intensity. The analysis clearly shows the tunneling splitting due to the 3-fold periodic potential (methyl group) even for the vibrationless mode (of CH3OO only).



[1]. Rev. Sci. Instrum.., 78, 033102, (2007) [2]. . J. Chem. Phys., 127, 224305 (2007)
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The calculation of the solar radiation atmospheric absorption with different H2O spectral line data banks T.Yu. Chesnokova, A.D. Bykov, B.A. Voronin, J.Tennyson* Institute of Atmospheric Optics, 634055 Tomsk, Russia E-mail: [email protected] , [email protected] * Department of Physics and Astronomy, University College London, London WC1E 6BT, UK



Atmospheric water vapour contributes greatly to the Earth radiative balance. Many atmospheric experiments use spectroscopic techniques to measure the H2O concentration. These methods require an accurate knowledge of reference information about spectral line parameters. Here we consider the impact of the difference between H2O line parameters in the HITRAN2004 database[1], Barber-Tennyson line list (BT2)[2], ab initio calculation of Partridge and Schwenke (PS)[3], and data of Spectra[4] on the calculation of the atmospheric absorption of solar radiation. The BT2 list is the most complete and contains more then 505 millions transitions of H216O water vapour lines in the 0-30000 cm-1 spectral region. Some transitions have extremely weak intensities (10-99 cm/molecule). These lines are not included in current versions of spectroscopic databases HITRAN and GEISA and usually ignored in atmospheric radiation problems. Our preliminary estimation shows that the lines with intensities more then 10-35 cm/molecule can not be neglected in the atmospheric calculation. In the atmospheric transmission calculation we take into account the lines from BT2 list with intensities more then 10-40 cm/molecule. We have calculated atmospheric transmittances with spectral resolution of 10 cm -1 in the 9000-20000 cm-1 region at the solar zenith angles of 0 and 70 deg. for mid latitude summer meteorological model. The most difference (more then 10%) between transmittances, modelled with BT2, PS, Spectra and HITRAN2004, is observed near the 940 nm band. A cause of these discrepancies is a difference in H2O strong line intensities in this spectral region. The H2O 940 nm band is often used to retrieve water vapour column amount from measurements of spectroradiometers and Sun photometers. To estimate the impact of line parameters difference on a retrieving result, a model of the downward solar fluxes, as measured by the MFR-7 radiometer, was performed. The atmospheric radiative transfer is computed using DISORT[5] taking into account aerosol and molecular scattering, gaseous absorption, the solar spectrum and filter function. The difference between downward fluxes, calculated with HITRAN2004 and BT2, is up to 5% for solar zenith angle of 70 deg. for the MFR-7 filter with 940 nm center This work was jointly supported by EC program FP6, MCA FR, grant WWLC-008535 and Russia President Grant № MK-3130.2007.5. References [1]. http://cfa-www.harvard.edu/hitran/ [2]. Barber R.J., Tennyson J., Harris G.J., Tolchenov R.N. A high accuracy computed water line list BT2. // Mon. Not. R. Astron. Soc. 368, 1087 (2006). [3]. H. Partridge and D.W. Schwenke // J. Chem. Phys. 106, 4618–4639 (1997). [4]. http://spectra.iao.ru [5]. ftp://climate.gsfc.nasa.gov/pub/wiscombe/Multiple Scatt/
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