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PRAHA9S8
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The 15th International Conference on High Resolution Molecular Spectroscopy
will take place in Prague, Czech Republic, August 30-Septerber 3, 1998.

The subjects covered at this meeting are largely identical to those covered at the
Fifteenth Colloquium on High Resolution Molecular Spectroscopy.

Information is available from the chairman of the local organizing committee,

Dr. Vladimir Spirko

Academy of Sciences of the Czech Republic

J. Heyrovsky Institute of Physical Chemistry
Dolejikova 3, CZ-18223 Praha 8, Czech Republic.
Fax: +420 2 858 2307

E-mail: praha98@jh-inst.cas.cz

The conference has a home page on the World Wide Web with URL
http://www.chem.uni-wuppertal.de/conference/

This page will be used to provide up-to-date information.
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PROGRAMME 2

SUNDAY SEPTEMBER 7 9-15
INVITED LECTURES

A
Chairman: M. Quack

A1 Time-Resolved IR Emission Spectroscopy of Highly Vibrationally Excited

Molecules.
HAJ-LUNG DAL
A2 Correlated Electronic Wave Functions for Calculations of Potential Energy Surfaces
with High Precision.
W. KLOPPER.
SUNDAY SEPTEMBER 7 10-45 to 12-45
POSTER SESSION
B

B 1 Improvement on Signal to Noise Ratio and Zero Transmittance Level in FTS
records.
L REGALIA , X. THOMAS and A.. BARBE.

B2 The REMPI and ZEKE Spectroscopy of Some Iodine van der Waals Complexes.
D.A. BEATTTIE,, M.CR. COCKETT, K.P. LAWLEY,R J. DONOVAN and

N. MCLEOD.

B3 Analysis of of the Internal Rotation in Ethyl Nitrite with the Help of Molecular
Beam Fourier Transform Microwave Spectroscopy.
N. HANSEN, H. MADER and F. TEMPS.

B 4 Coaxially Oriented Beam-Resonator Arrangement Fourier Transform Microwave
(COBRA-FTMW) Spectroscopy : a Cryogenic Apparatus.
JENS-UWE GRABOW and SAMUEL PALMER.

B5 A Supersonic Jet Experiment for IR-Spectroscopy of Small Carbon Clusters.
U. BERNDT, T.F. GIESEN, and. G. WINNEWISSER.

B 6 Line positions and Air Broadening of Pure Rotational Transitions of BrO from FTS

Measurements.
G. WAGNER and M. BIRK.

B7 I;ine Intensities and Self, No-, O~, and Air- Broadenings for the 3-0 band of
1 C!ﬁo‘
N. PICQUE, G. GUELACHVIL], C. CORSI. and M. INGUSCIO




B8

B9

B 10

B19

PROGRAMME 3

Observation of the A 'B, —X 'A, Transition of SiC; in Carbon Stars,
M.E HURST, T. LLOYD EVANS, and P.J. SARRE.

Integrated Absorption Coefficients for Difluoromethane in the 200 - 700 cm” Region.
The Influence of Sample Emission.
JON ARE BEUKES and FLEMMING M. NICOLAISON.

Photofragmentation of OCIO A *A,(v,,v,.v,) = C4{*R)+ O,).
R F. DELMDAHL, S. ULLRICH and K.-H. GERICKE.

Pressure Induced Line Frequency Shifts in the v, Band of NHs.
M. IBRAHAMI, B. LEMOINE and F. ROHART.

Self and foreign gas pressure broadening and shift of the *Q(9,9) transition line of
ammonia versus temperature.

G. BALDACCHINL F. D'AMATO, M. DE ROSA, and

F. PELAGALLI, G. BUFFA and O. TARRINI.

The rotational spectrum of sodium trimer.
L.H. COUDERT.

Accurate Calculation of the Rotatlon-Vibration Energies of HeH;” Using Rayleigh-
Schrédinger perturbation theory.
V. SPIRKO and M. JUREK. W.P. KRAEMER.

Symmetrised Local States and Effective Dipole Moment Within a Rovibrational
Cartesian Picture.
V. BOUJUT, F. MICHELOT and C. LEROY.

A DVR Study of the A *B, « X *A, Absorption Spectrum of Nitrogen Dioxide.
D. BELMILOUD and M JACON.

High Resolution Near Infrared Electronic Spectroscopy of HCBr and DCBr.
AJ. MARR, S. W. NORTH and T.J. SEARS, L M. RUSLEN and R. W FIELD

Rydberg-Valence Interactions in the Near-Threshold Region of CO.
P.C. HINNEN, E. REINHOLD, W. UBACHS, M. EIDELSBERG, F. LAUNAY,
K. ITO, T. MATSUI and K-P HUBER.

Competition Between Orbital Angular Momentum and Vibrational Resonance
Effects in the spectrum of NH,.
ALEXANDER ALIJAH and GEOFFREY DUXBURY.

The Pure Rotational Spectrum of **KrH AND *KrH.
HAROLD LINNARTZ , L.R ZINK and K. M. EVENSON.

Previously Unobserved Spin Orbit Components of the ¢ * IT and a ® A Electronic
States of FeH.
DANIEL.F.HULLAH, CATHERINE WILSON and JOHN M.BROWN.



B 22

B24

B 27

B 28

B 29

B 30

B 34

PROGRAMME 4

Structure of aniline X (X=Ar, *Ne, *Ne)) from high resolution microwave

spectroscopy.
DANIELLA CONSALVO, VOLKER STORM and

HELMUT DREIZLER

Rotational Spectum of Coriolis Coupled Vibrational States v and vy of HCOOH.
O. BASKAKOV, S. DYUBKO, and S SYROTA.

The Lowest-Frequency Parallel Fundamental Band (v, = 1+ 0) of CH,;SiH;.
J. SCHRODERUS. N. MOAZZEN-AHMADI! and 1. OZIER.

Ar:.CO: IR-Spectroscopy and Test of Semi-empirical Potential Energy Surfaces
S. KONIG, S. RICHTER, 1. SCHEELE and M. HAVENITH

Intensities of Interacting Bands v,/v, Fundamentals of CH:F.

MURIEL LEPERE, GHISLAIN BLANQUET,
JACQUES WALRAND and GINETTE TARRAGO.

High Resolution Photoacoustic Spectrum of AsH; (600 A,/E) Bands.
JIA XIANG HAN , OLEG N. ULENIKOV | SERGI YURCHINKO, LU-YUAN

HAO; XIAO-GANG WANG, and QING-SHI ZHU.

The Analysis of the FTIR Spectrum of trans-CHCI=CHF at 800 cm’™’.
A. GAMBI, P. STOPPA, S. GIORGIANNI. and
M. WINNEWISSER.

The ICLAS spectrum of “C;H, between 14300 and 17500 cm™
LUDQVIC BIENNIER, GEORG HEIMEL and
ALAIN CAMPARGUE

The Coriolis Resonating Dyad v, and v, o CH;F*'CI.
P. STOPPA, A. BALDACCI and P VISINONI.

Infrared Spectrum of >CH;l in the region of the fundamental bands v, and v,
SEPPO ALANKO.

High resolution infrared, microwave and millimeter wave spectra, and molecular
structure of SeCF,.
H. BURGER, and W. JERZEMBECK. J. DEMAISON, P. DREAN, W. STAHL

and I. MERKE.

Structural and conformational properties of 1, 3- difluoropropane as studied by
microwave spectroscopy and quantum chemical computations.
K-M. MARSTOKK and HARALD MOLLENDAL.

High Infrared study of the Coriolis Interacting Tetrad vs, V3, V¢, V2 in FNO,.
F. HEGELUND, H. BURGER and G. PAWELKE.




B.36

B 37

B38

B39

B40

PROGRAMME 5

High resolution Laser Photoacoustic and FTIR Spectra of HCCL
JUHA LUMMILA, OLAVI VAITTINEN, PETER JUNGNER and LAURI

HALONEN. ANNE-MARIE TOLONEN.

A combined fit to high-resolution infrared and microwave spectroscopic data for
vibrationally excited states of the ketene (CH;C0) molecule.
L. NEMES, A. GUARNIERI and A. HUCKAUF.

Overtone spectroscopy of Ethylene.
M. BACH, R. GEORGES and M. HERMAN.

Analysizs; of Nuclear Quadrupole Structure in FTMW Spectra of "N, ~H**Cl and
,"H'Cl

"N

Z KISIEL and L. PSZCZOLKOWSKI, P.W. FOWLER and A.C. LEGON

Application of a Modular Difference Frequency Spectrometer with Two Diode Lasers

As Pump Sources for Trace Gas Detection at Sub-ppm -level.
B. SUMPF, T. KELZ, A. SCHUMACHER and H-D. KRONFELDT

Doppler-free Two-Photon Absorption Spectroscopy of the A'A, «X'A, Transition of

Trans-glyoxal
M.BABA, K. KATO, T. OONISHI and S. KASAHARA



PROGRAMME 6

SUNDAY SEPTEMBER 7 14-15
INVITED LECTURES
C
Chairman: M. Kregelewski
C1  Spectroscopy of Interstellar Molecules In the Laboratory and in Space.
K. KAWAGUCHIL

C 2 Millimetre Wave Spectroscopy of Molecular Ions.
L.DORE.

SUNDAY SEPTEMBER 7 16-00
POSTER SESSION (A M. AMAT-MILLS PRIZE NOMINATIONS)
D

D1  Laser Velocity Modulation Spectroscopy of TiCl" : Observation of the A’A(3d*)

State and Deperturbation of the X*@-A’A Complex.
C.FOCSA, J-L. FEMENIAS, T.R. HUET and B. PINCHEMEL AM.

D2  Contribution to the Analysis of the > A; « X' A, Wulf transition of ozone by high
resolution Fourier Transform Spectrometry.
D.INARD, A.J BOUVIER, R. BACIS and S. CHURASSY AM.

D3 Infrared diode laser spectroscopy of the A’ TT, ¢ X %, * system of the $i; anion.
ZHUAN LIU and PAUL. B.DAVIES AM.

D4 Transient Line Narrowing.
W.VON KLITZING and R.JBUTCHER AM.

D35 The Rotational Spectrum of the AsH, Radical in its X ’B, state Studied by Far-

Infrared Laser Magnetic Resonance.
R.A. HUGHES, J-M. BROWN and K.M. EVENSON. AM.

D6 A new Molecular beam Fourier Transform Microwave Spectrometer for the
Investigations of Transient Molecules.
N. HANSEN, H. MADER and F. TEMPS.

D7 Diode-Pumped Terahertz Photomixing Spectrometer.
JMM.VAN ROOLJ, W.L. MEERTS. A.S. PINE and R.D. SUENRAM

D8 An Absorption Modulation Technique in a Supersonic Jet Using Optical Scanning
Systern Analysis of The vs Band of CHC/; .

G. GAMBIEZ, F. RAYNAUD and B. LEMOINE.




D9

D10

D 16

D17

D18

D19

D20

PROGRAMME 7

Maximum Entropy Processing of Fourier Transform Spectra: Applications to
Atmospheric Remote Sensing.
C LEE, AJ. PHILLIPS, P AR ADE, P.A. HAMILTON and 1.G. NOLT.

The visible absorption spectrum of SiH, : Density determination in DC discharge
and spectroscopy.

ALAIN CAMPARGUE, DANIELE ROMANINI, NADER SADEGHI, and
LUDVIC BIENNIER.

Calculating H,O states up to dissaciation states using PDVR3D.
HAMSE.Y. MUSSA and JONATHAN TENNYSON.

High temperature rotational transitions of water in sunspot and labratory spectra.
O.L. POLYANSKY, N.F. ZOBOV, S. VITI and J. TENNYSON.

Column density measurements and profile retrieval of stratospheric trace species
using an airborne FTIR.
S.E. HOBBS and R.C. KIFT.

A secondary frequency standard from 776 nm to 815 nm with the iodine molecule.
B. BODERMANN, M. KLUG, H. KNOCKEL and E. TIEMANN.

Photodissociation of CHBr; at 193 nm and 248 nm: Observation of the
electronically excited CH(B “E, A * A ) fragment.
K. ERMISCH, R. WILHELM and J. LINDNER.

High resolution inverse raman spectroscopy of supersonic expansions of N2, CH, and
mixtures with He and Ar.
J. SANTOS, I. TANARRO, D. BERMEJO and V.J. HERRERO.

Pure rotational Raman lines So(J=0.4) of H, : Frequencies, broadening and shifting
coefficients as a function of temperature for different perturbers.

X. MICHAUT, R. SAINT-LOUP, H. BERGER. M.L. DUBERNET-TUCKEY, P.
JOUBERT, 1. BONAMY and D. ROBERT.

The p9tenﬁal energy surface and vibrational-rotational energy levels of Hydrogen
?;?EE?AKOPUT, STUART CARTER, NICHOLAS C. HANDY.

Conception of multispectrum nonlinear least squares fitting program : Application to
S{I‘;IAMDOUNI, C. BOUSSIN, and A. BARBE.

Hydrogen Cyanide: Theory and Experiment.
P. BOTSCHWINA, M. MATUSCHEWSKI, E. SCHICK, M. HORN and P.
SEBALD

Molecular beam studies of SCNH and ScS.
A.J. MARR, J. XIN and T.C. STEIMLE.



D22

D23

D24

D25

D26

D27

D28

D29

D30

D31

PROGRAMME 8

Rotational Analysis of Tantalum Oxide, TaO.
AAL-KHALILI, G. EDVINSSON, U HALLSTEN, A. TAKLIF, S. WALLIN and

O LAUNILA.

Microwave spectrum and structural parameters of methyl-cyclopentadienyl-
manganese-tricarbonyl.
O. INDRIS and W. STAHL.

Internal Rotation in the Microwave Spectrum of CHsBCl, : An Improved Analysis.
A. PETER COX and GEORGE OLE SGRENSEN.

Millimeter Wave Spectrum of Acetic Acid CH;OOH.
O.IBASKAKOV., S.F. DYUBKO and S.V PODNOS..

Laser Photofragment Spectroscopy of GeH"
T. GIBBON, A. W. GEERS, Y. CHEN and P.J. SARRE

Vibronic States of Nonrigid Molecules as an Object of a High Resolution Spectrum
Theory
A TSAUNE, M.DYACHENKO AND V.GLUSHKOV.

Submillimetre-Wave Kinetic Spectroscopy of CHsO Produced by Excimer Laser

Photolyis
M. BOGEY, H. BOLVIN, B. DELCROIX, C. DEMUYNCK, M. HASSOUNA,

and_A. WALTERS.

Microwave Spectrum and Internal Motion of the Furan-CO Van der Waals Complex
Th. BRUPBACHER, J. MAKEREWICZ AND A.BAUDER

The Calculation of the Bound and Quasibound Vibrational States for Ozone in its
'B, Electronic State
O. BLUDSKY and P. JENSEN

The Electric Dipole Moment of Ytterbium Monoxide
C. LINTON, T.C. STEIMLE and D.M. GOODRIDGE,




PROGRAMME 9

MONDAY SEPTEMBER 8 9-10

E1l

E2

INVITED LECTURES
E
Chairman: G. Duxbury

MOLECULAR PHYSICS LECTURE.
Rydberg States of Rare Gas Hydrides.
JAMES K.G. WATSON.

High Sensitivity Laser Spectroscopy of Molecules and Ions in the Near Infrared
Region.
THERESE R. HUET.

MONDAY SEPTEMBER 8 10-30 to 12-30

F1

F2

F3

F4

F5

Fo6

F7

POSTER SESSION
F

Rempi Spectroscopy of 2-Methylpropanal.
N. SHAND, C. NING and J. PFAB.

Free jet absorption millimeter wave spectroscopy of saturated 7-membered rings:
1,3-Dioxepane.

A. DELL’ERBA, S. MELANDRI, W. CAMINATI and

P.G. FAVERO.

High-resolution absorption spectroscopy of ozone and its Isotopomers in the near-

G. HILPERT, J. GUENTHER, M. BUCHNER and
K. MAUERSBERGER.

N;-, Or-, and Air-broadening Coefficients of the J=3¢-2 line of CO and the
J=34,,3¢-34, 33 line of O3, Measured with Two Techniques Tunable Microwave
source and Fourier-Transform Spectroscopy.

M. BIRK, J.-M. COLMONT, D. PRIEM, G. WAGNER and

G. WLODARCZAK.

A study of the halogen oxides by infrared and far-infrared laser magnetic resonance.
F. TAMASSIA, JM. BROWN and K.M. EVENSON.

Direct ¢-type resonance and rotational spectra of PF in the vibrational state v, = 1.
E. THIESSEN, U. WOTZEL, H. HARDER and H. MADER.

Line-broadening studies of direct ¢-type resonance transitions of PF; in the

vibrational state v,=1. R
E. THIESSEN, H. HARDER and H. MADER.




F8

F9

F 10

F1l

F12

F 13

F 14

F1s5

F16

F18

F19

PROGRAMME 10

New high resolution analysis of the vs, v, and vs bands of D,CO measured by
Fourier Transform Srectroscopy.

A. PERRIN, J.-M. FLAUD. A. PRE DOI-CROSS, M. WINNEWISSER, B.P.
WINNEWISSER, G. Ch. MELLAU and M LOCK

Emission Spectrum of HCN at 1400 K in the Region of the Bending Fundamental.
G.Ch. MELLAU. M. WINNEWISSER and A. MAKT.

Strong and Isotope selective effects of the AK=+3 interaction in the ground state
and in the v; infrared bands of four isotopomers of FC£0;.

F. MEGUELLATI, G. GRANER, K. BURCZYK, H. BURGER,

G. PAWELKE and P. PRACNA.

Can Isotopic substitution change a bright state into a dark state? The case of the
vs=1 state of FC/Os.
F. MEGUELLATI, G. GRANER, K. BURCZYK and H. BURGER.

High resolution spectroscopy of the vs band of WF; in a supersonic jet.
VINCENT BOUDON, YABAI HE, ULRICH SCHMITT and MARTIN QUACK.

Ozone: Analysis of v;+2v,+3vs and 4v,+v; bands line positions and intensities.
A. BARBE, V. G. TYUTEREV and J.J. PLATEAUX.

Information System for Modeling High Resolution Spectra of Polyatomic
Molecules.
ANIKITIN, J.P. CHAMPION, V.G. TYUTEREV.

The potential energy surface and vibrational-rotational energy levels of HOCY.
JACEK KOPUT, and KIRK A PETERSON.

The application of a VUV-FT spectrometer and synchrotron radiation source to
measurements of the O, and NO bands

K. YOSHINO, J.R. ESMOND, W.H. PARKINSON, A.P. THORNE, J.E.
MURRAY, G. COX, R.C.N. LEARNER, K. ITO, T. MATSUI, T. IMAJO, A.S.-
C. CHEUNG and K.W.-S. LEUNG

A theoretical investigation of the Isocyanides H:CCCNC, NCsNC and HCNC.
P. BOTSCHWINA, A HEYL and M. HORN.

Calculation of Franck-Condon factors, intensities and level lifetimes for
predissociating states in the B {*Z")— X(TI) electronic transition of the
methylidyne (CH) radicat.

L. NEMES and P. G. SZALAY

Stretch-bender calculations of the effects of orbital angular momentum and vibrational
resonances in the spectrum of singlet methylene.
GEOFFREY DUXBURY, BARRY D. MCDONALD and ALEXANDER ALIJAH.

10




F20

F21

F22

F24

F 25

F 26

F 27

F 28

F29

F 30

F32

PROGRAMME 11

The effects of vibrational resonances on Renner-Teller Coupling in triatomic
molecules: The Stretch-Bender approach.

GEOFFREY DUXBURY, BARRY D. MCDONALD and ALEXANDER ALIJAH.

Ch. JUNGEN and H. PALIVAN

Perturbation and Predissociation in the C'T1, State of Cs;.
M. BABA, S. KASAHARA and H. KATO.

Rotational spectra of the Cyclobutanone---HCI and Cyclobutanone---HF complexes.
SONIA ANTOLINEZ, JUAN C. LOPEZ. and J. L. ALONSO.

The Structure of Carbodimide.
W.JABS, J. KOPUT , M. WINNEWISSER. S.P. BELOV, Th. KLAUS and G.
WINNEWISSER.

Spatial Mapping of Collisionally Cooled Gas Molecules in a Cold Cell.
CHRISTOPHER D BALL, FRANK C. DE LUCIA, YILMA ABEBE and
ARLEN.W. MANTZ.

Intracavity Laser Spectroscopy of CO, Transitions from Excited States.
V. SERDYUKOV, L. SINITSA, YU. POPLAVSKII,

A. SHERBAKOV, M. ROMAEYV, V. ORLOVSKI],

V. TARASENKO.

An Electron Impact Slit Jet Ionization source for high Resolution Spectroscopy on
Radicals, Ions and Ionic Complexes.

THOMAS RUCHTI, THOMAS SPECK, E.J. BIESKE,

HAROLD LINNARTZ and JOHN P. MAIER.

Rotationally Resolved UV-Spectroscopy of Polyatomic Molecules: DFWM of
Benzene and REMPI of Hydrogen-Bonded Clusters.
RM. HELM and H.J. NEUSSER.

Quantum beat spectroscopy of jet-cooled radicals: further results.
R.T. CARTER, H. BITTO and J.R. HUBER.

K-Window Spectrum of Water in Sunspots.
O.L. POLYANSKY, N.F. ZOBOV, S. VITI and J. TENNYSON.
P.F. BERNATH and L. WALLACE.

Precise Labratory Observation of the *P,<~'P; Transitions of 'C and "°C.

H. KLEIN, FLEWEN, R. SCHEIDER, J. STUTZKI and

G. WINNEWISSER.

Lablratory study of Monodeuterated Methane seen in the Planetary Widow near 6425
cm’.

C. BOUSSIN, B.L. LUTZ, C. DE BERGH and A. HAMDOUNI.

Time resolved rapid scan FT-UV spectroscopy and its application to flash

photolysis of Br; and Os.
O. FLEISCHMANN, J. ORPHAL and J.P. BURROWS.
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F 33

F 34

F35

F 36

F 37

F38

F39

F40

PROGRAMME 12

Fermi Resonance vs=1/vs=2 in Deuterated Iodoacetylene.
H. SARKKINEN, A.-M. TOLONEN and S. ALANKO.

High resolution FTIR study of SiDsF. The ground and the v; and ve=1 and 2
states.

N. BEN SARI-ZIZI, and H. NAJIB.

H. BURGER and E.B. MKADMI.

Determination of the NaKr X *Z and the Kar B “Z Interatomic potential from Laser
spectroscopic data.
M. BRAUNE, D. SCHWARZHANS and D. ZIMMERMANN.

Calculations of Far-wing line shapes and application to atmospheric absorption
spectra.
R.H. TIPPING and Q. MA.

Sub-Doppler Analysis in Collision Induced Transitions
A DILIETO, S. CAROCCI, A. DE FANIS, P. MINGUZZI AND M. TONELLI.

Fourier Transform Spectrum of **0 AND "0 Enriched OCS from 1800 to 4400

cm .
T. STRUGARIUA, S. NAIM, A. FAYT, H. BREDOHL AND 1. DUBOIS

Effect of Spin-orbit Interaction on Energetic and Radiative Properties of the d 'T1,
d*IT Complex of NaK
A V.STOLYAROV , EAPAZYUK , PKOWALCZYK AND R.S.FERBER

An Alternative Light Source for the 7 jtm Region Applying Difference Frequency
Generation in AgGaSe2
B. SUMPF, S. UCMAZ, D. REHLE and H-D. KRONFELD

12




PROGRAMME 13

MONDAY SEPTEMBER 8 14-00

G1

G2

INVITED LECTURES
G
Chairman: J.M. Brown
Cavity Ring Down Spectroscopy.
GERARD MEIUER.
Hydrogen Fluoride Cluster Dynamics via High Resolution IR Spectroscopy:

Achievements, Limitations and Alternatives.
MARTIN A. SUHM.

MONDAY SEPTEMBER 8 16-00

HI1

H2

H3

H4

HS

Heo

H7

HS8

POSTER SESSION
H

First Microwave Transitions of a negative ion SH™ and SD".
S. CIVIS, S. BAILLEUX, M. BOGEY, A. WALTERS and M. YU.

TRETYAKOV.

The Importance of the Higher Interrelations of the Dunham Coefficients.
M. RYTEL.

High Resolution Mid-Infrared Molecular Absorption Spectroscopy of Collisionally
Cooled Hydrofluorocarbon Vapours.

KEVIN M. SMITH, GEOFFREY DUXBURY,

DAVID A. NEWNHAM and JOHN BALLARD.

Cavity ring down spectroscopy on transient species.
MARKUS KOTTERER, TOMASZ MOTYLEWSKI,
HAROLD LINNARTZ and JOHN. P. MAIER.

A jet FTIR spectrometer for the detection of weak absorption bands.
MARTIN HEPP, ROBERT GEORGES, and MICHEL HERMAN.

Molecular beam FT-microwave spectroscopy - Stark effect -.
DANIELA CONSALVO and WOLFGANG STAHL.

Ultra-fine Structure in the 15797 Diffuse Interstellar Absorption Band.
T.H. KERR, JR. MILES, RE. HIBBINS, 8.J. FOSSEY,
P.A. BOICHAT and P.J. SARRE.

N;, O:, and air-broadening coefficients of water vapour.
J.-M. COLMONT, D. PRIEM and G. WLODARCZAK.

13



HY9

H 10

H16

H18

H19

PROGRAMME 14

Photodissociation dynamics of T-Butylnitrite.
G.R. KENNEDY, C. NING and J. PFAB.

N, Lineshift coefficients in the v, water vapour band.
A. VALENTIN and F. RASHET.

Complete theoretical analysis of the first decade of the H,'*O Interacting vibrational
states: Line positions and Intensities.

C. CAMY-PEYRET, J-M. FLAUD, J-Y. MANDIN, A. BYKOV, O.
NAUMENKO, L. SINITSA and B. VORONIN.

Line shift Investigations in the v, band of H,S.
A. KISSEL, B. SUMPF, H-D. KRONFELDT,
B.A. TIKHOMIROV and YU. N. PONOMAREV.

A theoretical calculation of the Absorption Spectrum of CH;
GERALD OSMANN, P.R. BUNKER, PER JENSEN and
W.P. KRAEMER.

Spatial Localisation of wave packets composed of many vibrational states.
N.E. KUZ’MENKO, V.V. ERYOMIN and I.M. UMANSKIL

Modeling at the 48 INITIO Limit.
ATTILA G. CSAZAR and WESLEY D. ALLEN,

Rotational Analysis of the Weak Bending Overtones n v, (n=2,3) of the HDS
Molecule

O.N. ULENIKOV, E.A. DITENBERG, .M. OLEKHNOVITCH, S.ALANKO, M.
KOIVUSAARI and R. ANTTILA

Coupled Cluster Calculations for three low-lying doublet states of linear Cyo"
PETER BOTSCHWINA and STEFAN SCHMATZ.

Conformationally induced rotations of the molecular electronic transition moments
in substituted Benzenes. A combined experimental and theoretical study.

LA. DICKSON, R.T. KROEMER, E.G. ROBERTSON and

J.P. SIMONS.

D.R. BORST, JL.W. RIBBLETT and D.W. PRATT.

High resolution Laser spectroscopy of the *Na®K B'f® state: Perturbation and
Predissociation near the dissociation limit.
S. KASAHARA K M. SHIBATA and H. KATO.

Renner-Teller effect in the 3T (vi, 2', 0) levels of CuCl,.
E. BOSCH, P. CROZET, and J.M, BROWN,

Free jet absorption millimeter wave spectroscopy of complexes of saturated 5-
Membered rings with argon: 1,3-Dioxolane-Ar and Tetrahydrofuran-Ar.

G. MACCAFERRI. S. MELANDRI, W. CAMINATT and

P.G. FAVERO.

14



H22

H23

H24

H25

H 27

H28

H29

H 30

H33

H34

PROGRAMME 15

Investigation of the Torsional far-infrared overtones and hot bands of acetaldehyde
and interactions with the v, fundamental bands.

L KLEINER, N. MOAZZEN-AHMADI, A R W. MCKELLAR and J.T.
HOUGEN.

High sensitivity of the rotation spectrum of hydrogen halides in the v=1 state by
tunable FIR spectroscopy.

P. DE NATALE, L. LORINI and M. INGUSCIO.

G. DI LONARDO and L. FUSINA.

Ab Initio study and millimeter-wave spectroscopy of P,O. o
S. BAILLEUX, M. BOGEY, C. DEMUYNCK Y. LIU and ATTILA G. CSAZAR

High resolution FTIR spectrum of the v3, v4 and vs bands of DCCBr.
ROBERT BROTHERUS, OLAVI VAITTINEN and
LAURI HALONEN. and HANS BURGER.

New high resolution analysis of H,CO in the 3, 6 and 4.3 pm region by Fourier
Transform Spectroscopy.
A. PERRIN, J-M. FLAUD, A. VALENTIN, L.R. BROWN.

An Emission Measurement of Bending Mode Hot Bands of D"’CN.
G. Ch. MELLAU, M. WINNEWISSER, S. KLEE
W. QUAPP, M. HIRSCH and A. MAKI.

High resolution zero-kineticenergy photoelectron spectra in the 16-20 eV photon
energy range
H. PALM, R. SIGNORELL and F MERKT.

The Intrinsic Torsional Splitting of Ethane.
C. DI LAURO and F. LATTANZL.

The first stretching overtone of H;SiD. Emergence of local mode effects.
G. GRANER, O. POLANZ, H. BURGER and P. PRACNA.

High resolution FTIR spectrum of Viny! Chloride in the 680-1000 cm’' region.
A. DE LORENZI, S. GIORGIANNI and R BINL

The detection of very weak rotation-vibration-transitions of D'’C'*N and D"’C"*N by
tunable diode-laser spectroscopy
R. PETRY, S. KLEE, and M. WINNEWISSER

Hot bands in the regions of the C-H and C-C Stretching vibrations of HCCI.
A.-M. TOLONEN, T. AHONEN and §. ALANKO.

High resolution FTIR study of the v bands of HSiDs, HGeD; and H'*SnD.
HANS BURGER, WOLFGANG JERZEMBECK,
HELMUT RULAND and LAURI HALONEN.
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H3s

H36

H39

H40

PROGRAMME 16

Electronic states of scandium monoiodide
E.A. SHENYAVSKAYA, A BERNARD, C. EFFANTIN, F. TAHER, J.
D’INCAN, A. TOPOUZKHANIAN, G. WANNOUS.

Sub-Doppler study of the allowed and AK=-3 forbidden Q(3,3) transitions to the v,
vibrational state of '“NH;
H. FICHOUX, M. KHELKHAL, E. RUSINEK, J. LEGRAND, F. HERLEMONT

and S URBAN

Pressure Broadening and Shift of CO, Lines Around 1.57 pm.
M. DE ROSA, C. CORSL, M. GABRYSH AND F. D’AMATO

Laser Optogalvanic Spectroscopy of N, from the A’Z; Metastable State in a Corona
Excited Supersonic Expansion
1. HADJ BACHIR, T.R. HUET, J.L. DESTOMBES and M VERVLOET

Strong Coriolis Coupling Between v and v, States of CH;CCl,
Z.KISIEL AND L.PSZCZOLKOWSKI

The Electronic Structure of TiCl and TiCl*
C. FOCSA and M. BENCHEIKH
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PROGRAMME 17

TUESDAY SEPTEMBER 9 9-00

J1

J2

INVITED LECTURES
J
Chairman: J.M. Flaud
Emission Spectroscopy of the Upper Atmosphere.
HERMAN OELHAF.

Hyperfine structures in the Rotational Spectra of Molecular Complexes
W. STAHL.

TUESDAY SEPTEMBER 9 10-30 to 12-30

K1

K2

K3

K4

K5

K6

K7

POSTER SESSION
K

Wigner statistic of the nearest distribution of highly vibrational states of CS,..
L. MICHAILLE, G. SITJA and J.P. PIQUE.

IR spectroscopic study of the vibrational-ratational spectrum of N,O; at 1830 cm™.
M. SCHERER and M. HAVENITH

Trace Gas detection of molecules near 3.5 1 using laser difference frequency
generation.
N. MELANDER , Y. MINE, K. PETROV, RF. CURL and F.K. TITTEL.

H;O-Ar profiles in the millimeter wave range. Linewidths, Lineshifts and
Continuum.
R.R GAMACHE, M. GODON and A. BAUER.

Measurements and modelling of the line positions and intensities for the H,S
molecule in 4500-5500 cm™® (First Hexad) Region.

0.V. NAUMENKO, L.R. BROWN, L.N. SINITSA and

M.A. SMIRNOV.

Setting of a Ti:Sa Spectrometer.
F. HERREGODTS, M. HEPP, J. VANDER AUWERA and
M. HERMAN.

Diagnostic and modeling of N>O hollow cathode dischages, time-resolved FTIR
emission studies.

T. DE LOS ARCOS, C. DOMINGO, A. SCHULTZ and

I. TANARRO.
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K8

K9

K12

K13

K14

K16

K17

K18

K20

K21

PROGRAMME 18

Precise line parameters and cross-sections of the oxygen A band for 0'°0' and its

Isotopomer 0'°0"*.
ROLAND SCHERMAUL and RICHARD C. M. LEARNER.

Intergrated Band Intensities of Chloroform and Fluoroform.
ROBERT MCPHEAT and GEOFFREY DUXBURY.

NLTE Effects in the NO Fundamental Bands.
B. FUNKE, M. LOPEZ-PUERTAS, G. ZARAGOZA, G. STILLER, and H.
FISCHER.

Vector and Scalar correlations in the 193 nm photodissociation of CH;COCN.
S.W. NORTH, A.J. MARR, T.J. SEARS and G.E. HALL.

Line broadening in the v, and v bands of “CH,F perturbed by O».
JAQUES WALRAND, MURIEL LEPERE and
GHISLAIN BLANQUET. JEAN-PIERRE BOUANICH.

Line shift in fundamental bands of different Isotopomers of Carbon Monoxide.
A. KISSEL, O. KURTZ, 1. MEUSEL, B. SUMPF, S. VOIGT,
J.P. BURROWS, J. ORPHAL and H-D KRONFELDT.

On Isotope effect in the expanded local mode approach: XY, (C;V) molecules.
O.N. ULENIKOV, LM. OLEKHNOVITCH and R.N. TOLCHENOV.

Use of Quantum-Mechanical calculations and rotational analysis to determinate the
structare of the high energy conformer of 1,3-Butadiene.

G.R. DE MARE, YU. N. PANCHENKO and

J_VANDER AUWERA.

Aunharmonic coupling in the overtone spectra of CH.F,, CHD.Cl, CH;D; and C.D..
MM LAW and JL. DUNCAN.

Theoretical prediction of vibrational states from anharmonic force fields.
ATTILA G. CSAZAR.

AB Initio calculations for Cyanopolynes HC:,N and their Protonated Species.
P. BOTSCHWINA, A. HEYL, M. HORN, K. MARKEY and
R OSWALD.

Photoionization efficiency spectroscopy of TiO, YO, ZrO and MoO.
BENOIT SIMARD and HANS PETER LOOCK.
SARA WALLIN, OLLI LAUNILA and COLAN LINTON,

Experimental Investigation of Long-Range Interactions in Na,.
M. ELBS, T. LAUE, H. KNOCKEL and E. TIEMANN.

Bound-Bound and Bound-Free A-X transition of NO-Ar Van der Waals molecule
studies by laser induced Fluorescence-Preliminary theoretical calculations.

N. SHAFIZADEH, T. PINO, M. DYNDGAARD, J-H. FILLION,

P. BRECHIGNAC, D. GAUYACQ, M. RAOULT, B. LEVY and

J. C. MILLER.
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PROGRAMME 19

K 22 Time Dependent Quantum Defect Theory Auto-ionisation and Pre-dissociation
Dynamics
F. TEXIER and Ch. JUNGEN.

K 23 The Microwave Spectrum of 4,5-Dimethylthiazole.
A WELZEL and W. STAHL.

K 24 Rotational Spectrum of Isoxazole-CO.
SHANE J. MCGLONE and ALFRED BAUDER,

K 25 MW Spectra and Internal Rotation of 1-4 difluoro-2-butyne and two Deuterated
Species.
NIELS WESSEL LARSEN, HANNE CHRISTIANSEN and
MARIE WANDEL.

K 26 Rotational Spectrum of Vinylarsine. i
P. DREAN, D. PETITPREZ and S. KASSI J. C. LOPEZ and J.L. ALONSO.

K 27 Rotational Spectra of NeH" and NeD".
K. TAKAGI and F. MATSUSHIMA.

K 28 The Hydrogen Bonded Complex Pyrazine-H,O.
W. CAMINATT, A. MARIS, S. MELANDRI and P.G. FAVERO.

K29 Study of the Spectra of Silane in the 3000 cm™ region by Fourier Transform
Spectrometer.
M. TERKI-HASSAINE, CH. CLAVEAU, A. VALENTIN and
G. PIERRE.

K30 Sensitive Overtone Spectroscopy of 2v, of Chloroform (CHCl;) with very High
Resolution. .
T. PLATZ, W. DEMTRODER, H. HOLLENSTEIN and M. QUACK

K 31 The v, and v,, bands in Pyrrole.
A. MELLOUKI and M. HERMAN.

K 32 The Rovibrational energy levels in Acetylene ‘2 C,D.
M. HERMAN, M.L. EL IDRISSI, A. PISARCHIK,
A. CAMPARGUE, L. BIENNIER, G. DI LONARDO and
L. FUSINA.

K 33 High-Resolution study of the first stretching ovrtones of H;Si”Br.
A. CEAUSU, G. GRANER, H. BURGER. E.B. MKADMLI,
P. PRACNA and W.J_ LAFFERTY.

K 34 Absolute line intensities in the 2v; band of '°0"’C*’S.
D. BERMEJO, J.L. DOMENECH, J. SANTOS, J-P. and G. BLANQUET.

K35 High-Resolution FTIR study of the vs+v,, v,+v, and v,+v, rovibrational bands of
PF; between 1100 and 1500 cm’’.
R. SEBIHI, N. BEN SARI-ZIZI, H. NAJIB and P. PRACNA
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K36

K37

K 38

K39

PROGRAMME 20

The Lowest Infrared bands of CS, with a resolution of 0.001 ¢cm for Calibration

purposes.
J. PIETILA, T. AHONEN, V-M. HORNEMAN, §. ALANKO,

R_ANTTILA, M. KOIVUSAARI and A-M. TOLONEN.

Global Fitting of CO, Vibrational-Rotational line Intensities using the effective

Operator approach.
S.A. TASHKUN, V.L. PEREVALOV, J-L. TEFFQ, and

V.G. TYUTEREV.

A Stabilised Scanning High Resolution NIR diode Laser Spectrometer.
T.D. BEVIS and N.J. BOWRING.

Investigation of Structural Conformers In 4-Pyrrolidinobenzonitrile and Ethyl 4-
Pyrrolidinobenzoate and their Clusters with Water and Argon.
J. MCCOMBIE, AND M.J. WALKER. J.P. SIMONS A. HELD ANDD.W.

PRATT
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PROGRAMME 21

WEDNESDAY SEPTEMBER 10 9-00

L1

L2

INVITED LECTURES
L
Chairman: P.J. Sarre
Tracking the Dynamics from Spectroscopic Excitation to Photo-Dissociation.
RICHARD N. DIXON.

Photoassociation Below 1 mK: A new Light on Molecular Spectroscopy.
PAUL D. LETT.

WEDNESDAY SEPTEMBER 10 10-30 to 12-30

POSTER SESSION
M

Ozone: First Observations of v,=3 states through Infrared High Resolution Spectra.
A. BARBE, V. G. TYUTEREYV, S. MIKHAILENKO and
J.J. PLATEAUX.

The structure of Azulene as determined by Fourier transform microwave spectroscopy
S. HUBER and A. BAUDER

High $/N FT-IR Emission Setup for the Range 300-1100 cm™.
G.Ch. MELLAU and M. WINNEWISSER.

An Optimized White-type gas cell for the Bruker IFS 120 High Resolution FTIR
Spectrometer.
T. AHONEN, P. KARHU and V-M. HORNEMAN.

A FIR laser Magnetic Resonance Spectrometer for Measuring Radicals of
Atmospheric Relevance. B
H-W. HUBERS, L. TOBEN and H.P. ROSER.

Spectroscopy of Carbon Species Cy - Cs, C; - Gy, Cpy, Cig, Cig and Cyy .
PATRICK FREIVOGEL, MICHEL GRUTTER, DANIEL FORNEY and JOHN P.
MAIER.

Pressure Broadening and shift coefficients in the 21 and v, bands of “0"C'*0.
V. MALATHY DEV], D. CHRIS BENNER, M.A.H. SMITH and C.P.
RINSLAND.

Time resolved measurement of Nitric Oxide in human breath by Faraday LMR

Spectroscopy. .
L MENZEL, P. MURTZ and W. URBAN.
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M9

M10

PROGRAMME 22

Line-Broadening parameters in the v, and vs bands '’CH,.
TONY GABARD.

Extractions of vibrational distribution functions and rotational temperatures from
High resolution emission spectra emitted by a non uniform medium.
P.I. PORSHNEV, J.P. MARTIN and M.Y. PERRIN.

Study of Vibrational Relaxation of v; state of O; due to collisions with noble atoms.
V. ZENINARI. D. COURTOIS, YU.N. PONOMAREYV and
B.A. TIKHOMIROV.

Collisional processesof C,H, perturbed by Xe: Speed dependant broadening effect on
the lineshape.

BENOIT LANCE, GHISLAIN BLANQUET,

JACQUES WALRAND, JEAN-CLAUDE POPULAIRE and

JEAN-PIERRE BOUANICH and D. ROBERT

Global fitting of CO, vibrational-rotational lines using the effective Hamiltonian
approach.

S.A. TASHKUN, V.I. PEREVALOV, J-L. TEFFQ, D. BAILLY, V.G.
TYUTEREV and L.S. ROTHMAN.

Supercombination Differences and its applications for the problems of high resolution
vibration-rotational spectroscopy of symmetric top molecules: CHD; Molecule.

O.N. ULENIKOV, G.A. ONOPENKO, N.E. TYABAEVA and

S. ALANKO, M. KOIVUSAARI and R ANTTILA.

Relations of local and normal mode models in pyramidal XH; type molecules.
J. PESONEN and L. HALONEN.

Symmetry adapted algebraic approach to molecular vibrational spectroscopy
A. FRANK and R. LEMUS

Quantum and Semiclassical calculations of line broadening coefficients for S, (J)
lines of H,-He and Hy-Ar at high temperatures. Comparisons with experiment.
M.L. DUBERNET-TUCKEY, P. JOUBERT, J. BONAMY and

D. ROBERT. X. MICHAUT, R. SAINT-LOUP and H. BERGER.

A theoretical investigation of hydrogen-bonded complexes of type NH3...H-C=X
(X=N, CH, C;H and C-CHs).
B. SCHULZ and P, BOTSCHWINA.

Spectrometry of the Oxygen Molecule Dimer.
V. VEYRET, B. BUSSERY, R. BACIS, L. BIENNIER,
A. CAMPARGUE, S. CHURASSY and R. JOST.

The B'TI~C'Z" perturbation in KLi studied by high resolution laser spectroscopy.
V. BEDNARSKA, P. KOWALCZYK. and W. JASTRZEBSKI

FTS Emission Spectroscopy Application to SiF.
J.-F. BLAVIER, H. BREDOHL and 1. DUBOIS.
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PROGRAMME 23

M 22 BrCNO as a semirigid bender
THORSTEN FLOCK, PER JENSEN, JIAN-PING GU, GERHARD HIRSCH and
ROBERT J. BUENKER

M 23 Rotational Spectrum of CH;OH in the excited C-O Stretching vibrational state.
S. TSUNEKAWA and K. TAKAGI.

M 24 Molecular beam Fourier Transorm Microwave Spectroscopy.
D. PETITPREZ, G. WLODARCZAK, P. DREAN and S KASSI.

M 25 The Rotational Spectrum of BICNO, an example Quasilinear molecule.
H. LICHAU, W. GILLIES, J.Z. GILLIES, B.P. WINNEWISSER and M.
WINNEWISSER.

M 26 Effects of Electron-spin rotational spectra of weakly-bonded oxygen complexes.
WAFAA M. FAWZY.

M 27 Excited vibrational states of Benzene: High resotution FTIR Spectra and analysis of
some out-of-plane vibrational fundamentals of CsHsD.
MARCEL SNELS, A. BEIL, HANS HOLLENSTEIN and

MARTIN QUACK.
M 28 Rotational Spectrum of Amino-Cyclbutane.

L.B. FAVERO and G. CORBELLL
B. VELINO, W. CAMINATI and P.G. FAVERO.

M 29 The vevs+nvyLevels of Dicyanoacetylene (NCCCCN).
F. WINTHER and F. HEGELUND.

M 30 HCCH Overtone states by laser induced dispersed fluorescence in the Infrared range.
MARIA SAARINEN, DMITRI PERMOGOROV and
LAURI HALONEN.

M 31 Anharmonic constants and fundamental frequencies of *CeH.
E. CANE, A. MIANI and A. TROMBETTL

M32 D'E*(v=0,1) - A'TI(v = 0-3)transitions of strontium monoiodide
C. EFFANTIN, J. D’INCAN, A. TOPOUZKHANIAN, G. WANNOUS, A.
BERNARD and E.A. SHENYAVSKAYA

M 33 Infrared Spectrum of HSil in the 330-680 and 1070-1360 cm’ regions. Accurate
determination of the ground state constants.
JIXIN CHENG and GEORGES GRANER.

M 34 High resolution Raman spectra of Diborane (B.Hs).
JL. DOMENECH, D. BERMEJO, J. ORTIGOSO and
W.J. LAFFERTY.

M 35 High resolution FTIR study of the v.+2v rovibrational band of CH;"Br between
4870 and 5030 cm™
N. BEN SARI-ZIZ] and C. ALAMICHEL
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M36

M37

M38

PROGRAMME 24

Contact Transformations and Determinable Parameters in Spectroscopic Fitting

Hamiltonians
MIRZA A. MEKHTIEV and JON. T. HOUGEN

Structural and Conformational Properties of 1,2- ethanedithiol as Studied By
Microwave Spectroscopy and 45 Initio Calculations
K-M. MARSTOKK and HARALD M@LLENDAL.

High~J Pure Inversion Spectrum of ND; in the v,=1 State.
B.S. DUMESH, V.A. PANFILOV and L.A. SURIN.
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PROGRAMME 25

WEDNESDAY SEPTEMBER 10 20-00

N1

N2

N3

N4

N5

Neo6

N7

N8

N9

N10

POSTER SESSION
N

New Assignments of hot band transitions of CH;D in the region 900-1700 cm’ and
receint results on the analysis of th IR absorption spectrum in the region 1900-3200
cm’,

ANIKITIN, J.P. CHAMPION, V.G. TYUTEREV, LR. BROWN, 8. KLEE, G.
MELLAU and M. LOCK.

Observation of new infrared transitions in solid Parahydrogen.
M. MENGEL, B.P. WINNEWISSER and M. WINNEWISSER.

State-to-state energy transfer of electronically excited A’A;NH; observed by time-
resolved Fourier transform spectroscopt in the visible.
R. WILHELM, K. ERMISCH and J. LINDNER.

The first decade of the interacting vibrationat states of the H,'’O molecule: First
observation and theoretical analysis.

C. CAMY-PEYRET, J-M. FLAUD, J-Y. MANDIN, A. BYKOV,

0. NAUMENKO, L. SINITSA and B. VORONIN.

Optothermal Spectroscopy of formic acid dimer.
U. MERKER, P. ENGELS and M. HAVENITH.

Laser velocity modulation and Fourier transform spectroscopy in a H;O/D,O/He
discharge: Observation of the visible system of HDO".
T.R. HUET, B. PINCHEMEL and M. VERVLOET.

Magnetic susceptibility and electric quadrupole moment of the A ! A, excited state of
H.CS by saturation dip and modr Zeeman spectroscopy.

M. GAMPERLING, M. WAGNER, K. MOLLMAN and

W. HUTTNER.

Air and Ny-broadening and shift coefficients in the “C'°Q; laser bands.
V. MALATHY DEVI, D. CHRIS BENNER, M.A.H. SMITH and C.P.
RINSLAND.

Line positions, strengths, air-broadening and air pressure-shifts of the (0,0) and (1.0)
bands of O, 5'%," - X°Z,.
D.A. NEWNHAM, W.J. REBURN and J. BALLARD.

Pressure-Broadening and Pressure-shifting of spectral lines of ozone.
ROBERT R. GAMACHE, ERIC ARIE, CORINNE BOURSIER and JEAN-
MICHEL HARTMANN.

Investigation of J-dependance of line broadening and lineshift coefficients in the
vi+3v; band of Acetylene.
H. VALIPOUR and D. ZIMMERMAN
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PROGRAMME 26

Monofluorooxirane: Synthesis, High resolution Spectroscopy, structure, IR laser
chemical reaction dynamics and AB initio calculations.
JORG POCHERT.

Absolute line intensities in the v, fundamental band of Carbon Disulfide CS.
GHISLAIN BLANQUET, JACQUES WALRAND and
LAURENT ZANOTTO.

Correlated and non-correlated lineshape models under small line shift condition
application to self-perturbed CHsD.

BENOIT LANCE, STEPHANIE PONSAR, MURIEL LEPERE, JACQUES
WALRAND, GHISLAIN BLANQUET and JEAN-PIERRE BOUANICH.

Invariant parameters for Cs, molecules in the tensorial formalism.
JP. CHAMPION, A V. NIKITIN and V.G. TYUTEREV.

H; at Dissociation: Potential Energy Surface and Spectroscopy.
RITA PROSMITI, OLEG L. POLYANSKY and JONATHAN TENNYSON.

Line stengths of torsion-rotation transitions of Methanol for J< 20 andvi <1,
including torsional variation of the dipole moment operator.
MIRZA A. MEKHTIEV, PETER D. GODFREY and JON T. HOUGEN.

Space Groups, Site Symmetry, Large-Amplitude Motions and Effective Rotational
Hamiltonians.
P. GRONER.

A theoretical study of the hydrogen cyanide dimer.
A. HEYL and P. BOTSCHWINA.

Infrared diode laser absorption spectroscopy of bound and quaisbound states of HeH'.
ZHUAN LIU and P.B. DAVIES.

On the Spin-Orbit Interaction between the Low-lying I, and 2 Z; electronic states
of CuCl,.
M. BROWN, A. YIANNOPOULOU, A J. ROSS and P. CROZET.

e P

The vy, 2V2, 2vs+v, Band System of Carbonyl Fluoride.
MARK J.W. MCPHAIL, GEOFFREY DUXBURY, ROBERT MCPHEAT and

RANDY D. MAY.

The hyperfine structure of AsF in the vibrational state v, = 1.
H. HARDER, C. GERKE, L. FUSINA and P. DREAN.

High resolution Spectroscopy of Ar-CH, and Kr-CH, inthe7 umregion j =1« 0
and j = 0 « 1 transitions).

D.A. ROTH, M. WANGLER, L. PAK, M. HEPP,

G WINNEWISSER, D. SCOUTERIS, BRIAN J. HOWARD and KM.T.
YAMADA.
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PROGRAMME 27

Microwave spectroscopy of CFC-Halon replacement compounds:
Bromodifluoromathane and 1-bromo-1-fluorothane.

TERUHIKO OGATA, YOSHIO TATAMITANI and
SUSUMA KUWANO.

Microwave spectrum, ring puckering vibration and AB Initio calculations on 1,1-
Difluorocyclobutane.

A. LESARRI, J.C. LOPEZ, J.L. ALONSO, G. WLODARCZAK and J.
DEMAISON.

The molecular Geometry and Hyperfine Coupling Constants of OPF.
BETHANY GATEHOUSE, THOMAS BRUPBACHER and MICHAEL CL.
GERRY.

Microwave Spectra of Ethylene Glycol and the Identification of the gGg'-
Conformation.

DINES CHRISTEN, HARALD M@LLENDAL,

ANGELICA H. WALKER, and RICK D. SUENRAM.

High resolution stimulated Raman spectrum of the v, band of Diacetylene and
associated bands.
J. SANTOS and D. BERMEJO.

The high resolution infraredspectrum of CsDs.
E. CANE, A. MIANI and A. TROMBETTI.

Saturation spectrum of the v, / v; DYAD of AsH;.
G. SPIEGL and W.A. KREINER.

Localisation of vibrational energy in "’SnD,.
M. HALONEN and L. HALONEN, H. BURGER and W. JERZEMBECK.

Absolute intensity measurements in the 7.5 um region of Acetylene.
M. EL AZZAOUI and J. VANDER AUWERA.

High resolution NIR diode laser spectroscopy of Propyne.
T.D. BEVIS and J.G. BAKER.

Diode laser spectroscopy of cis-1-chloro-2-fluoroethylene in the v band region.

P. STOPPA, S. GIORGIANNI, S. GHERSETTI and A. GAMBL

Vibrational Predissociation in the Vibronic States of Aniline-Neon Van der Waals
Complex: High Resolution Laser Spectroscopy and Dispersed Fluorescence

M. BECUCCI, N.M. LAKIN, G. PIETRAPERZIA, E. CASTELLUCCI, Ph.
BRECHIGNAC, B. COUTANT and P. HERMINE

Collisional Coupling Between the Stark Components of CHsF Rotational
Transitions
S.BELLI, G. BUFFA, G. CAZZOLI, L. DORE, V. LEMAIRE and O. TARRINI
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PROGRAMME 28

N38 Vibrational and Rotational Structure of the Ground State of the CS, Molecule at

High Energies
H. RING, G. SITJA, J.P. PIQUE AND M.S. CHILD

N39 Rotational Spectra of CH,I; AND CD:L
E. BIALKOWSKA, Z.KISIEL, AND L.PSZCZOLKOWSKI
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PROGRAMME 29

THURSDAY SEPTEMBER 11 9-00

P1

P2

INVITED LECTURES
P
Chairman: A. Trombetti
Spectroscopy of Jet Cooled Complexes Between Chiral Molecules: A New Method
for Enantiomeric Discrimination.
FRANCOISE LAHMANIL.

Nuclear Spin Conversion in Molecules and High Resolution Spectroscopy.
PAVEL. L. CHAPOVSKY.

THURSDAY SEPTEMBER 11 10-30 to 12-30

Q1

Q2

Q3

Q4

Qs

Q6

Q7

POSTER SESSION
Q

Rotational spectra of the Tetrahydrotiophene .. HCI and tetrahydrotiophene .. HF
Dimers.
M.E. SANZ, J.C. LOPEZ and J.L. ALONSO.

A new heterodyne spectrometer with tunable diode lasers: Atmospheric ozone spectra
near 1120 cm™.
B. PARVITTE, M.E. FAYE and D. COURTOIS.

The NO dimer: Jet-cooled, low temperature spectra of the v, and vs bands; matrix-
isolation study of the far-infrared bands.
P. ASSELIN, P. SOULARD, L. KRIM, A. DKHISSI and N. LACOME.

Coaxially oriented beam-resonator arrangement Fourier transform microwave
(COBRA-FTMW) spectroscopy: Line shape and line intensity.
JENS-UWE GRABOW.

High-resolution absorption cross-sections of NO, at atmospheric temperatures and
pressures in the 12500-42000 cm™ range.
S. VOIGT, J. ORPHAL and J.P. BURROWS.

BrNO, (NITRYL BROMIDE) studied by high-resolution

FT-Spectroscopy.

1. ORPHAL, B. REDLICH, H. GROTHE, D. SCHEFFLER, H. WILLNER, A.
FRENZEL and C. ZETSCH.

Near Infra-red Tuneable Diode Laser Absorption Spectrometer using an Astigmatic
Herriott Cell for the detection of the trace gases, CH, and N,O.
LF. HOWIESON, G. DUXBURY, T.D. GARDINER and P.T. WOODS.
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Q15
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PROGRAMME 30

Stereocontrol of Reactive Encounters using Polarized Light.
JAN LEO RINNENTHAL, CHRISTOPH KREHER and KARL-HEINZ GERICKE.

Fundamental and first hot bands of O"°C"’0 isotopic variants of Carbon Dioxide.
C. CLAVEAU, J.-L. TEFFO, D. HURTMANS and A. VALENTIN.

Rotational relaxation in the CO;-He and CO,-AR mixtures: Energy corrected sudden
approximation modeling from double resonance spectroscopy and infrared
absorption.

A. DROUSSIAUX, B. LAVOREL , G. MILLOT, C. BOULET and J.M.
HARTMANN.

Mixed algebraic models for larger linear molecules: U(2)®U(3).
M. ABBOUTI TEMSAMANI and S. OSS.

Phase choices in the matrix elements of angular momenta, directional cosines and

Ssymmetry operators.
GEORG OLE SORENSEN and NIELS WESSEL LARSEN.

Rotational Spectra of Phosphorus Monosulphide up to 1 Thz.
H. KLEIN, E. KLISCH and G. WINNEWISSER

Calculated photoelectron spectra of CCLF and H;NO.
MATTHIAS HORN and PETER BOTSCHWINA.

The 3d formalism and some of its applications.
V. BOUJUT, F. MICHELOT and J.M. CHAMPION.

Laser spectroscopy of the A Tl X" transition of YTTERBIUM
MONOACETYLENE.

HANS-PETER LOOCK, ATTILA BERCES, BENOIT SIMARD and COLAN
LINTON.

The ¢ *" - b *[1; and g *% - b *TI, transitions of the SIO molecule.
I. DUBOIS and H. BREDOHL.

Submillimeter Wave Absorption Spectroscopy of the Ar-CO van der Waals
Stretching Vibration.

I. PAK, R. GENDRIESCH, F. LEWEN, L.A. SURIN, D.A. ROTH and
G. WINNEWISSER.

Tunneling Splitting Patterns in the K = O and 1 Levels of (CH;OH),.
NOBUKIMI OHASHI, CATHERINE L. LUGEZ, FRANK J. LOVAS and JON T.

HOUGEN.

Furan---HF, 2,5-Dihydrofuran - -HF, Tetrahydrofuran---HF and
Tetrahydrofuran---HCI.
F. LORENZO, A. LESARRI, J.C. LOPEZ and J.L. ALONSO.
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PROGRAMME 31

Effective rotational hamiltonian for Dimethyl Ether: Microwave and mm-wave
Spectra of ground and two torsional excited states.
P. GRONER, S. ALBERT, E. HERBST and F.C. DE LUCIA.

Millimeter-Wave Spectroscopy and Structure of Chloroform.
J.-M. COLMONT, D. PRIEM, J. DEMAISON and G. WLODARCZAK.

Structural and conformational properties of 1,2-Difluoropropane as studied by
microwave spectroscopy and quantum chemical computations’.
K.-M. MARSTOKK and HARALD M@LLENDAL.

Vibration-rotation spectroscopy of the C,D radical by CO-overtone Faraday-laser
magnetic resonance. )

C. SCHMIDT, M. WIENKOOP, P. MURTZ, M. PERI and

W. URBAN.

Study of Carbonyl sulphide (Including rare Isotopomers) by

mm-wave, CO, sideband, stark and LMDR spectroscopies.

S. NAIM, T. STRUGARIU, A. FAYT, H. FICHOUX, M. KHELKHAL, J.
LEGRAND, F. HERLEMONT, L. MARGULES, J. COSLEOQU and 1
DEMAISON

Symmetric amino-wagging band of hydrazine.
M. KREGLEWSKI I. GULACZYK and A. VALENTIN.

Infrared Laser Spectroscopy of Phosphorus Analogues of N;O.
1.S. BELL, P.B. DAVIES and P.A. HAMILTON.

The High-Resolution IR Spectra of the v,4, vi7 and v 5 bands of Diborane.
RL. SAMS, T. BLAKE and S.W. SHARPE.
J.-M. FLAUD and W.J. LAFFERTY.

The ICLAS overtone spectrum of H,S above 12200 cm'.
LUDOVIC BIENNIER, ALAIN CAMPARGUE, OLAVI VAITTINEN and
JEAN-MARIE FLAUD.

Fourier Transform spectrum of the H,S Molecule in 5600-6800 om” (Second Hexad)
Region.

0.V. NAUMENKO, LR. BROWN, L.N. SINITSA and

M.A. SMIRNOV.

The Jet Cooled FTIR Spectrum of Ethane.
MARTIN HEPP, ROBERT GEORGES and MICHEL HERMAN.

High resolution analysis of the complex symmetric CF; stretching Chromophore
absorption in CF3l.

HANS HOLLENSTEIN, MARTIN QUACK, E. RICHARD and

U. SCHMITT. MARCEL SNELS and HANS BURGER.
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PROGRAMME 32

Q33  On the Modelling Of IR Absorption in the Far Band Wings of CO, Perturbed by
Rare Gases
A A VIGASIN

Q34  Sextic Centrifugal Distortion Parameters for Near Local Mode Molecules
O.N. ULENIKOV AND S$.N.YURCHINKO

32



PROGRAMME 33

THURSDAY SEPTEMBER 11 14-00
INVITED LECTURES

R
Chairman: L. Meerts

R 1 High Resolution Optical Spectroscopy In Molecular.
DAVID W. PRATT.

R 2 Applications of High Rydberg Spectroscopy in Chemical Dynamics.
T.P. SOFTLEY.
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Abstracts

FIFTEENTH COLLOQUIUM
ON HIGH RESOLUTION
MOLECULAR SPECTROSCOPY

Strathclyde University,
GLASGOW
7 - 11 September 1997
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Al

Time-Resolved IR Emission Spectroscopy of Highly
Vibrationally Excited Molecules

Hai-Lung Dai
Department of Chemistry, University of Pennsylvania,
Philadelphia, PA 19104-6323, USA

Emission from highly vibrationally excited molecules, initially prepared by electronic
excitation followed by internal conversion, during their collisional deactivation, is
monitored with 50 ns time-resolution by a FTIR spectrometer. Broad band emission
across the IR and near IR regions has been observed from vibrational levels above the
electronic excited origin for some small polyatomic molecules, indicating the effect of
vibronic coupling in mixing electronic excited states with the high vibrational levels. The
energy content of the vibrationally excited molecules at any given time during collisional
deactivation can be extracted from their emission spectra, allowing collisional energy
transfer rates to be determined. It is found that long range forces dominate in energy transfer

from highly excited molecules.
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A2

Correlated Electronic Wave Functions for Calculations of
Potential Energy Surfaces with High Precision

W. Klopper

Department of Chemistry, University of Oslo, N-0315 Oslo, Norway

The computation of the total electronic (nonrelativistic) energy of a polyatomic
molecule becomes a very difficult task if high precision is required. All commonly used
computational methods of ab initio quantum chemistry expand the electronic wave
function in a basis set of antisymmetrized products of one-particle orbitals (Slater
determinants). Such expansions, however, are not able to balance the Coulomb sin-
gularity for 715 — 0 due to the interelectronic repulsion term in the Hamiltonian, and
as a consequence, the computed energy converges only very slowly towards the exact
solution when the basis set is increased.

One obvious and very successful extension to orbital-product expansions is to
include functions that depend on the coordinates of two electrons, rather than just
one. Very recently, a computational approach for many-electron systems has been
developed that employs basis functions that depend explicitly on the interelectronic
distance 2.

This new method is discussed and the potential of the method is demonstrated

by chemical applications in the field of spectroscopy.
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B1

IMPROVEMENT ON SIGNAL TO NOISE RATIO AND ZERO
TRANSMITTANCE LEVEL IN FTS RECORDS

L. Régalia, X. Thomas and A. Barbe
Groupe de Spectrométrie Moléculaire et Atmosphérique
UPRESA-CNRS 6089
UFR Sciences, BP 1039, 51687 REIMS Cedex 2 - France.

Thanks to a new sofiware, interferometric measurements of the
Fourier Transform Spectrometer of Reims has been improved.

A special care has been taken to obtain a good zero transmittance’.
Three types of interferometric corrections have been performed : first on
asymmetry of interferograms, secondly on the non linearity of the detectors
and fast on the non linearity of electronic acquisition. These corrections have
given a zero level on spectra better than 0.5 % and allowed intensity
measurements with absolute precision better than 2 % without corrections on
the zero level in the fitting procedure. We show, for example, a table with
intensity measurements for the 2v, band of N;O compared to the recent
literature.

Addition of interferograms has allowed an improviment on signal to
noise ratio. Thus, new bands of ozone with very small absorption have been
assigned. We show spectra allowing to confirm the improvments on zero

transmittance level and on signal to noise ratio.

'. L. Régalia, X. Thomas, A. Hamdouni and A. Barbe, JQ.S.R.T 57, 435-
444 (1997)
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B2

The REMPI and ZEKE Spectroscopy of some Iodine
van der Waals Complexes

D.A. Beattie, M.C.R. Cockett, K.P. Lawley, R.J. Donovan and
N. McLeod

Department of Chemistry, University of Edinburgh,
Edinburgh EH9 3JJ, Scotland.

Rydberg states of the van der Waal’s complexes of I, with Ar have
previously been studied!? by (2+1) mass-resolved resonance enhanced
multiphoton ionization (REMPI) spectrocopy. We have extended those
studies to the @ = 0 and 2 5d Rydberg states of the [,-Kr complex based
on the w, = 3/2 state of I} . The spectra are all red shifted from the
uncomplexed I; bands. Anharmonic progressions in the I3...Kr van der
Waals stretching mode (. = 4942 and 47+ 2 cm™! respectively) have
been extrapolated to give the dissociation energy. The 5d;Q = 2 state of
12...Kr has also been used as the resonant intermediate in a two-colour
(2+1°) zero kinetc energy pulsed field ionization (ZEKE-PFI) experiment
to characterise the 21'[3/“ state of the ionized I;’ ...Kr complex. An
anharmonic progression was again seen (@.= 55%2 cm™!). We also
report the first observation of the I5...N; van der Waals complex in a
(241) mass-resolved REMPI spectrum of the 6sQ2 = 1 Rydberg state
(@ = 71 £ 2ecm™!. An empirical potential surface calculation predicts
the geometry to be trapzoidal, with probably a linear isomer close in

energy - for which there is experimental evidence.

1) M.C.R. Cockett, J.G. Goode, K.P. Lawley and R.J. Donovan Chem.
Phys. Lett. 214 27 (1993)

2) M.C.R. Cockett, J.G. Goode, R.R.J. Maier, K.P. Lawley and R.J.
Donovan J. Chem. Phys.,101 126 (1994)
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B3

Analysis of the Internal Rotation in Ethyl Nitrite with the Help of

Molecular Beam Fourier Transform Microwave Spectroscopy

N. Hansen, H. Mader, and F. Temps

Institut fiir Physikalische Chemie, Christian-Albrechts-Universitit Kiel,
D-24098 Kiel, Germany

The microwave spectrum of ethyl nitrite shows the presence of three
rotational isomers. They correspond to cis-trans, cis-gauche and trans-
gauche structures {1]. The rotational spectra of these three isomers have been
investigated in the frequency region 7-26 GHz with a Molecular Beam
Fourier Transform Microwave Spectrometer (MB-FTMW).

For the cis-trans ethyl nitrite a- and c-type and for the cis-gauche form a-, b-
and c-type spectra have been observed. Due to the internal rotation of the
methyl group, some lines were split and the torsional barrier,
V3(CH;) = 1082(2)<:m'l for cis-trans and V3(CH3)= 918(10)cm—l for the
cis-gauche form, could be determined.

For the trans-gauche form a-, b- and c-type spectra have been observed. The
b- and c-type lines show a doubling due to the interconversion between the
two equivalent gauche conformers through rotation about the C-O axis. We
found the difference between the two lowest energy levels of the torsion
around the C-O band axis to be 68(5) kHz.

Furthermore, the rotational, centrifugal distortion, and quadrupole coupling
constants and some structural parameters have been obtained from the

analysis of spectra.

{1} P. H. Tumner, J. C. S. Farad. Trans. Il 1979, 75, 317-336.
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B4

COAXIALLY ORIENTED BEAM-RESONATOR
ARRANGEMENT FOURIER TRANSFORM
MICROWAVE (COBRA-FTMW)
SPECTROSCOPY: A CRYOGENIC APPARATUS

JENS-UWE GRABOW, SAMUEL PALMER

Radio and Geoastronomy Division, Harvard-Smithsonian Center for
Astrophysics, 60 Garden Street, Cambridge, MA 02138 and Division of
Engineering and Applied Sciences, Harvard University, 29 Oxford
Street, Cambridge, MA 02138, USA

After the initial experiments of microwave spectroscopy in the time
domain ! the technique was first re-born as a steady gas-waveguide 2
application, but evolved soon into a molecular beam-resonator 3 experi-
ment. During the past years a number of improvements were introduced
to the technique. Namely the coaxially oriented beam-resonator arrange-
ment (COBRA) * ® improved the resolution and the sensitivity of the
Fourier transform microwave (FTMW) spectrometer.

Our latest effort was the improvement of the COBRA-FTMW sen-
sitivity by reduction of the thermal noise background Py = kTRB, i.e.
reducing the 300K room temperature noise to 77K - the temperature of
liquid nitrogen. We will present a detailed theoretical background which
is needed to approach the expected gain in S/N for a spectrometer oper-
ated at temperatures significantly below the thermal environment. The
critical issues for the successful completion of the project are radiation
coupling, signal amplification, and - most importantly - diffraction and

reflection losses occurring in the open design of the Fabry-Perot cavity.

1R. H. Dicke and R. W. Romer, Rev. Sci. Instrum. 26, 915(1955).

2]. Ekkers and W. H. Flygare, Rev. Sci. Instrum. 47, 448(1996).

3T. J. Balle and W. H. Flygare, Rev. Sci. Instrum. 52, 33(1981).

4], U. Grabow and W. Stahl, Z. Naturforsch. 45a, 1043(1990).

5]. U. Grabow, W. Stahl, and H. Dreizler, Rev. Sci. Instrum. 67, 4072(1996).
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B5

A Supersonic Jet Experiment for IR-Spectroscopy
of Small Carbon Clusters

U. Berndt, T.F. Giesen, G. Winnewisser

I.Physikalisches Institut der Universitat zu Koln
Zilpicherstr. 77
50937 Kéln, Germany

The spectra of pure carbon clusters, Cy, and carbon containing
silicon clusters, SimCa, have come to the focus of astrophysical interest.
The shells of carbon rich stars show a large variety of carbon and silicon
containing clusters.

First gas phase ir—spectra have been published by Saykally and coworkers
[1-3]. We present the Cologne tunable infrared diode laser spectrometer
which probes the cold supersonic jet of a laser ablation cluster source.
A rod of graphite or silicon graphite is vaporised by the uv-light of an
excimer-laser at 248nm producing clusters of various numbers of atoms.
The high resolution gas phase spectra enable us to determine the size

and structure of the clusters by their rovibrational ir-spectra.

1 T.F. Giesen, A. Van Orden, R.J. Saykally, et al, Inrared Laser Spec-
troscopy of the Linear Cis Carbon Cluster, Science 265, pp.756-759
(1994)

A. Van Orden, T.F. Giesen, R.J. Saykally, et al,, Characterisation of
silicon-carbon clusters by infrared laser spectroscopy. The vy band of
SiC, Chem. Phys. Lett. 237, pp.77-80 (1995)

J. R. Heath, R.J. Saykally, The Structures and Vibrational Dynamics
of Small Carbon Clusters, On Clusters and Clustering, from Atoms to
Fractals, P.J. Reynolds (ED.), 1993 Elsevier Science Publishers B.V.

(%Y
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B6

LINE POSITIONS AND AIR BROADENING OF PURE ROTATIONAL

TRANSITIONS OF BrO FROM FTS MEASUREMENTS

G. Wagner and M. Birk
Deutsche Forschungsanstalt fiir Luft- und Raumfahrt,

Mitnchner Str. 20, D-82230 WeBling, Germany

Bromine oxide, BrO, is involved in depletion of stratospheric ozone and,
like Cl10, plays an important role in case of perturbed polar chemistry. A
satellite submillimeter wave heterodyne limb sounder (SOPRANO) for
detection of BrO and other species around 500 GHz is currently planned by
the European Space Agency. For a detailed feasibility study as well as a
retrieval of concentration profiles the air broadening parameters and their
temperature dependence are determined within an ESA-funded study.

BrO was formed in a flow reaction from ozone and atomic bromine. The
rotational spectrum between 12 and 28 cm™ was recorded with a Bruker IFS
120 HR spectrometer utilising a White-type multireflection cell. The
temperature ranged from -60 to +20 °C, the air pressure was about 20 mb.
Gas temperatures were retrieved from relative linestrengths of BrO.

Line positions were determined from a separate measurement at low
pressure, leading to an enhanced BrO production. Spectroscopic parameters
are compared to those obtained by E.A. Cohen at JPL from submillimeter
wave measurements.

The authors wish to thank ESA-ESTEC for financial support under
Contract No 11581/95/NL/CN.
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B7

LINE INTENSITIES AND SELF-. N,-, O;-, AND AIR- BROADENINGS
FOR THE 3-0 BAND OF "C*0.

N. Picqué. G. Guelachvili,

Laboratoire de Physique Moléculaire et Applications (LPMA)
CNRS, Université Paris-Sud. Batiment 350
914035 Orsay-Cedex. France.

C. Corsi. M. Inguscio

European Laboratory for Non-Linear Spectroscopy (LENS)
Largo E. Fermi, 2
I- 50125 Firenze, Italy.

This work undertaken on the 3-0 band of '’C'°0, is motivated by
the lack of spectroscopic standards in the near infrared range between 1 and 2
um. Part of it, concemed with absolute wavenumbers and self-induced
pressure lineshift coefficients has already been submitted for publication. {1]

The intensities reported here are obtained from Fourier transform
spectra recorded with the LPMA interferometer.

The same instrument has also been used for the determination of
the self-induced line broadening coefficients. In order to reduce the systematic
errors, these coefficients were also measured at LENS with a diode laser
spectrometer.

N,-, O, and air- broadening coefficients are determined from
spectra made only at LENS.

All measurements are at room temperature, with pressure ranges
reaching at most 1 atmosphere.

N. Picqué gratefully acknowledges the support from the European Large
Scale Laser Facilities Programme for her visit to the LENS.

[1] N. Picqué and G. Guelachvili. J. Mol. Spectrosc. submitted.
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B8

Observation of the A!B,-X!A; Transition of SiC, in
Carbon Stars.

M. E. Hurst!, T. Lloyd Evans? P. J. Sarre!

! Department of Chemistry, The University of Nottingham,
University Park, Nottingham.
NGT7 2RD, England.
2South African Astronomical Observatory,
P. O. Box 9, Observatory 7935,
Cape, South Africa.

The AlB,-X14; (Merrill-Sanford) bands of SiC; are observed in
absorption in the 4500-5500 A spectral region of many N- and J-type
carbon stars. Following recent vibrational band analysis of the AlB,-
X'A; electronic transition, which used laser induced fluorescence and
dispersed fluorescence techniques, extensive SiCq absorption spectra of
a number of stars, including W Pic, RV Tra and T Mus, have been as-
signed for the first time. Hot bands involving the v§=1 vibrational level
(196.37 em™!) are very strong in typical N-type spectra, but were seen
to weaken in T Mus for a time in 1994 indicating that the bands were

formed in a cooler region of the photosphere.

The AlBQ—XIA] transition has been seen in emission in the spec-
trum of IRAS 12311-3509, with intensities consistent with the optical

excitation of cool gas.
Rotational contour modelling of the absorption and emission bands,

for both Si'2C'2C and Si'2C!3C, was used to calculate the temperature

of SiC» in these stellar and circumstellar environments.
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B9

INTEGRATED ABSORPTION COEFFICIENTS FOR
DIFLUOROMETHANE IN THE
200 - 700 cm™ REGION. THE INFLUENCE OF SAMPLE EMMISION

Jon Are Beukes and Flemming M. Nicolaisen

Institute of Chemistry, University of Copenhagen

Universitetsparken 5, DK-2100 Kgbenhavn-©, Denmark

In relation to a combined effort in estimating the green house warming
potential for freon substitutes a detailed investigation of the IR absorption
cross sections for such compounds has been initiated ! In this connection high
resolution (0.03 cm™) FTIR spectra of difluoromethane have been recordedin
the 200 - 700 cm’* region at various temperatures from 213 to 297K in pure
sample at 80 mbar and in a 1:10 mixing with air at 200 and 800 mbar total
pressure.

A temperature and pressure dependency of individual lines were expected,
however it also appearedthat the integrated absorption cross sections showed
a significant temperature and pressure dependency.

Below 1000 cm™ emission from the sample through the interferometer and
back towards the detector (backwardsemission) may be an important source of
error . For the actual experiment corrections between -5 and 6% on the
primary results were necessary. Details of the investigation are presented and
the results are discussed.

! Spectroscopy and Warming Potentials of Atmospheric Greenhouse Gasses,
SWAGG, EU-Project

2 J.Ballard, J. J. Remedios and H. K. Roscoe, J. Quant. Spectrosc. Radiat.
Transfer 48 (1992) 733-741.
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PHOTOFRAGMENTATION OF OCIO (A’Avvavs) — Cl (P + O,

R. F. Delmdahl, S. Ullrich, and K.-H. Gericke
Institut fuer Physikalische und Theoretische Chemie der
Technischen Universitaet Braunschweig, Hans-Sommer-Str. 10,

D-38106 Braunschweig, Germany

The stratospheric trace gas chlorinedioxide undergoes fast photolysis into
the products CIO+O (major dissociation channel) and C! +0; (minor
dissociation channel). Unfortunately, the reported quantum yields for the
Clchannel are still contradictory. The influence of the initial vibrational
states of the (A’Ayvivivs) excited OCIO parent molecule on the
contribution of the Cl<channel was investigated applying a two-color
pump-probe experiment. The detection of the formed Cl-fragments was
feasible using three-photon absorption with subsequent monitoring of the
laserinduced vacuum ultraviolet fluorescence. Employing this detection
technique the mode-selective quantum yields of Cl-atom formation were
determined. The knowledge of the overall Cl-quantum yield emanating
from OCIO photodissociation is important in estimating wether
chlorinedioxide has an impact on the stratospheric ozone layer.
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Pressure induced line frequency shifts

in the v, band of NH;.

M. Ibrahimi, B. Lemoine, and F. Rohart

Laboratoire de Spectroscopie Hertzienne, URA CNRS 249,
Centre d'Ftudes et de Recherches Lasers et Applications
Universite de Lille ]

F- 59655 Villeneuve d’'Ascq Cedex, Franc

We report on NH; self induced line shifts measured with an infrared diode laser
spectrometer. Experimental determinations were performed in the following way': the diode
laser is frequency stabilised on the absorption peak of the line under study; the pressure
induced line shifis are then responsible for the laser frequency drifts which are monitored
versus the absorbing gas pressure. The measurement reliability is obtained thanks to a
frequency discriminator which consists of a reference celll filled with the same absorbing
gas set at a fixed pressure.

A number of rovibrational transitions of the v, band of NH;, involving low J and

K values, have been considered: the obtained results allow to discuss the additivity rules

for collisional lineshifts’

F. Raynaud, B. Lemoine, and F. Rohart, J. Mol. Spectrosc. 168, 584 (1994); F. Raynaud, A. Babay,
V. Lemaire, B. Lemotine, and F.Rohart, Spectrochim Acta, A 852, 1061 (1996)

AF. Krupnov, J. Mol. Spectrosc. 176. 124 (1996): S. Belli, G. Buffa and O Tarrini. Chem Phys. Lett.
in press (1997)
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SELF AND FOREIGN GAS PRESSURE BROADENING AND SHIFT OF THE
aQ(9,9) TRANSITION LINE OF AMMONIA VERSUS TEMPERATURE.

G. Baldacchini, F. D’Amato, M. De Rosa, and F. Pelagalli
ENEA, Centro di Frascati, 00044 Frascati, Italy

G. Buffa and O. Tarrini

Dipartimento di Fisica, Universita di Pisa, 56100 Pisa, Italy

Lineshape studies of molecular transitions have always been important
in basic and applied research. Ammonia, among the molecular species, has
been extensively measured not only because it is a component of the
atmosphere of Jupiter and of other celestial bodies, and it is also present as a
trace gas in the Earth atmosphere, but also because of its large molecular
dipole and its singular inversion energy spectrum. The latter properties are
important for developing theoretical models which should then be validated
against the experimental results. However this much needed procedure has
not been perfomed in a satisfactory way up to a few years ago, because
pressure broadenings and shifts in ammonia were known with experimental
errors usually around 10% and more than 30% respectively, and practically
no measurements as a function of temperature were available. This unpleasant
situation changed recently, when for a few transitions the errors have been
drastically reduced to less than 3% and 10%, respectively . Now these
measurements have been extended to several other ammonia transitions, and
in particular the aQ(9,9) line at 921.255 cm’ has been studied versus
temperature also with foreign gases, N, O, Air, H;, He, and Ar, as
perturbers. The experimental results have shown, to our surprise that the ratio
shift/broadening is much bigger in the foreign gas than in the self gas case. As
a consequence small values of shifts have been measured with proportionally
small errors for the first time. A close comparison with a slightly modified
ATC theory has been possible only in the case of self and N, pressure effects,
because in the other cases the basic approximations of the theory fail.
However the experimental data have been fitted by using empirical power
laws with a satisfactory agreement.

' G. Baldacchini, A. Ciucci, F. D’Amato, G. Buffa, and O. Tarrini, J. Quant.
Spectrosc. Radiat. Transfer 53, 671 (1995)

? G. Baldacchini, F. D’Amato, M. De Rosa, G. Buffa, and O. Tarrini, J.
Quant. Spectrosc. Radiat. Transfer 55, 745 (1996)
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THE ROTATIONAL SPECTRUM OF SODIUM
TRIMER

L. H. COUDERT

Laboratoire de Photophysique Moléculaire, C.N.R.S., Bat. 210,
Université Paris-Sud, 91405 Orsay Cedex, France

As evidenced by spectroscopic investigations,' the ground X and
the excited A electronic states of sodium trimer are dominated by Jahn-
Teller induced rovibronic effects and can be treated as ordinary asymmet-
ric rotors. This description, however, is only approximate because three
effects of similar magnitude,® pseudorotation tunneling, spin-rotation,
and hyperfine interactions, should also be considered.

In this paper, a theoretical treatment is presented which allows us to
treat these three effects simultaneously. The large amplitude pseudoro-
tation tunneling motion is accounted for using an 1.A.M -like approach
in which spin-rotation effects are included. This first step yields the ro-
tational dependence of the tunneling splitting which turns out to be in
cos 2%1\’6. Hyperfine interactions are afterwards included in the treat-
ment. In this second step, symmetry adapted hyperfine functions must
be used so that the overall wave function belongs to the symmetry species
required by the Pauli principle. At last various hyperfine patterns can be
drawn and their dependence on the tunneling symmetry species will be
discussed. We hope that these results will be helpful in understanding

the complicated patterns observed in various electronic spectra.?™3

1M. Meyer zur Heyde, E. Tiemann and D. Wendlandt, Chem. Phys. Lett. 199,
590 (1992).

2D, T. Vituccio, O. Golonzka, and W. E. Erpst, to be published.

3H.-J. Foth, J. M. Gress, Chr. Hertzler, and W. Demtroder, Z. Phys. D 18, 257
(1991).
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ACCURATE CALCULATION OF THE ROTATION-VIBRATION ENERGIES
OF HeH," USING RAYLEIGH-SCHRODINGER PERTURBATION THEORY

V. Spirko and M. Jutek

J Heyrovsky Institute of Physical Chemistry,
Academy of Sciences of the Czech Republic,
Dolejskova 3, CZ-18223 Prague 8, Czech Republic

W.P. Kraemer

Max-Planck-Institute of Astrophysics,
Postfach 1523, D-85740, Garching, Germany

All bound and some of the lowest quasi-bound ro-vibrational energy
levels of HeH," are evaluated within the framework of the Sutcliffe-Tennyson
Hamiltonian for triatomic molecules’ using the Rayleigh-Schrodinger
perturbation theory approach developed recently for evaluating nonadiabatic
corrections to the adiabatic energy levels of a system of coupled oscillators™.

Two subsequent adiabatic separation schemes for the vibrational motions
are applied to study their effect on the quality of the dynamical calculations.
Comparison with full-dimensional, numerically exact calculations shows that a
rather high accuracy level is preserved when separating the high-frequency H,"
stretching motion from the remaining low-frequencies motions. Further
separation of the low-frequency motions is less quantitative. However, the
corresponding non-adiabatic corrections are accountable fully by means of the

perturbation theory.

' B.T. Sutcliffe and J. Tennyson, Int.J.Quantum Chem. 29, 183 (1991)
2y, 8pirko and J. Cizek, J.Chem. Phys. 102, 8906 (1995)
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SYMMETRIZED LOCAL STATES AND
EFFECTIVE DIPOLE MOMENT WITHIN A
ROVIBRATIONAL CARTESIAN PICTURE

V. Boujut, F. Michelot and C. Leroy

LPUB ( Unité associée au CNRS), Université de Bourgogne,
Faculté des Sciences Mirande, BP 400, 21011 Dijon cedex, France

Some octahedral molecules, such as SFs, WFgs ou U Fg, display a
local (or cartesian) behaviour in the excited states of their v3 stretching
mode. This character may be described through the group chain U/(3) D
K32 Ol

The preceding theoretical results are extended with:
- the construction of a symmetrized local rovibrational basis, de-

noted |n;J, |K| [p), well adapted to the rovibrational study of

the (n00) local states of the i3 ladder.

- the introduction of an effective dipole moment, with which the
infrared intensities for the transitions (000) — (n00) with n odd

can be computed.

Quite simple expressions are obtained in the symmetrized basis,
for the Hamiltonian matrix elements as well as for those of the dipole
morment.

This should greatly facilitate the spectral analysis of molecules with
a strong local character, especially when the density of states becomes
important (high n and J values). As an illustration, preliminary results

of simulations made on 23U Fs will be presented.

1V Boujut, thesis, Dijon (1996) : V. Boujut, F. Michelot and C. Leroy, submitted
to J. Chem. Phys..
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A DVR STUDY OF THE A?B, « X?4; ABSORPTION
SPECTRUM OF NITROGEN DIOXIDE.

D.Belmiloud and M.Jacon

Groupe de Spectrométrie Moléculaire et Atmosphérique
ESA CNRS 6089
Université de REIMS B.P.1039
51687-REIMS Cedex 2 FRANCE

Using available potential energy surfaces’ 2 for the two electronic states and
their interaction, the AZBZ — )E'ZAl absorption spectrum of NO, is investigated. The
calculation of the vibronic energy levels, the analysis of the nuclear wavefunctions and
the influence of the conical intersection between the two electronic states are studied
using a three-dimensional DVR program with two coupled electronic surfaces, to solve
the nuclear problem.

Comparison with various experimental data, including high and low resolution

spectra are presented.

15.A.Tashkun and P.Jensen, J.Mol Spectry, 165,173(1994}.
2E.Leonardi, C.Petrongolo, G.Hirsch and R.J.Buenker,J.Chem.Phys.,105(20).9051(1996).
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HIGH RESOLUTION NEAR INFRARED ELECTRONIC
SPECTROSCOPY OF HCBr AND DCBr

A.J.Marr, S. W. North and T. J. Sears
Department of Chemistry, Brookhaven National Laboratory.
Upton, NY 11973-3000
L. M. Ruslen and R. W. Field
Department of Chemistry, Massachusetis Institute of Technology.
Cambridge, MA 02139

The A'A" - ¥'A' transition in HCBr and DCBr has been
investigated using transient frequency modulation (FM) absorption
spectroscopy. The (010) - (000) system between 11930 and 12030 cm™ of
HCBr and the (020) - (000) system between 12330 and 12400 cm’ of
DCBr were recorded. Previous measurements of the (020) - (000)
transition of HCBr (vo=12786 cm') indicate that it is a linear-bent
transition,’ however, in the excited state vibrational levels we examine it
appears that the molecule is bent. The levels we investigate, particularly
in DCBr. must therefore lie only just below the barrier to linearity. This
is borne out by the highly perturbed nature of the energy levels in these
excited states and consequently the spectra observed. A barrier to

linearity of 1200 to 1600 cm™ above the zero-point energy for the 7 'A"
has been estimated.

Acknowledgments: The experimental work was carried out at Brookhaven
National Laboratory under Contract No. DE-AC0276CH00016 with the
U.S. Department of Energy and supported by its Division of Chemical

Sciences, Office of Basic Energy Sciences.

'_B.-C. Chang and T. J. Sears. J. Chem. Phys, 105, 2135 (1996).
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RYDBERG-VALENCE INTERACTIONS IN THE NEAR-THRESHOLD
REGION OF CO.

P. C. Hinnen , E. Reinhold, W. Ubachs;* M. Eidelsberg,
F. Launay;" K. Ito, T. Matsui;® and K.P. Huber.

*Laser Center, Dept. of Physics and Astronomy, Vrije Universiteit, De Boelelaan 1081,
1081 HV Amsterdam, The Netherlands. bDAMAP, Observatoirede Paris-Meudon, 5 Pl
Jules Janssen, 92195 Meudon, France. “Photon Factory, National Laboratory for High
Energy Physics, 1-1 Oho, Tsukuba, Ibaraki 305, Japan. “Steacie Institute for Molecular
Sciences, National Research Council Ottawa, Ontario, KIA OR6, Canada.

Over the past seven years, major efforts aiming at clarifying the near-threshold electronic
structure of CO have met with only limited success, the difficulties arising from strong
interactions of the Rydberg levels built on the ground state of the ion with core-excited
states, and from widespread perturbations of the Rydberg by non-Rydberg valence
configurations. New high-resolution jet absorption studies of four CO isotopomers (12-16,
12-18,13-16, 1318) have been carried out at the Photon Factory synchrotron facility in
Tsukuba and at the recently constructed pulsed jet expansion apparatus in Meudon. They
have been complemented by 1XUV+1UV photoionization-experiments performed at the
Laser Center of the Free University in Amsterdam. The results extend the observations of
the 3s0 and 450 'I’' states into the region above the strongly avoided crossings with
the repulsive branch of the D' ' valence state potential, ' and they provide growing
experimental evidence for the existence of perturbers” that reveal themselves only where
they reach into the Franck-Condon allowed region through interactions with Rydberg
levels built on X*Z*or A’IT.

! W.-U L. Tchang-Brillet, P.S. Julienne, I.-M. Robbe, C. Letzelter and F. Rostas, J. Chem. Phys. 96, 6735

(1992).
? D.L. Cooper and K. Kirby, Chem. Phys. Lett, 152, 393 (1988).
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COMPETITION BETWEEN ORBITAL ANGULAR MOMENTUM AND
VIBRATIONAL RESONANCE EFFECTS IN THE SPECTRUM OF NH:

Alexander Alijah,
Fakultat fur Chemie, Universitit Bielefeld, D-33501 Bielefeld,
Federal Republic of Germany
Geoffrey Duxbury
Department of Physics and Applied Physics. University of Strathclyde, John Anderson
Building, 107 Rottenrow, Glasgow G4 ONG, Scotland
The A‘A, —> X 'B electronic transition of the NH; free radical is one of those
best characterised experimentally. It has been known since the pioneering work of Jungen
and Merer and their colleagues (Mol. Phys. 40, 25-94 [1980]) that it provides an excellent
vehicle for studying the interplay between orbital angular momentum effects and
vibrational resonances. We have extended the stretch-bender calculation to include the
effects of overall rotation and spin-rotation interation. The suite of computer programs
based on this theoretical model is used to calculate the ro-vibronic structure for a range of
vibronic states of NH,, including those in which K, is very large. The results of these
calculations are compared with those recently published using the Carter-Handy-Rosmus
method' | and also with recent time resolved fluoresence measurements made by Loomis
at JILA®
! W.Gabriel, G. Chambaud, P. Rosmus, S. Carter and N.C. Handy, Mol. Phys. 81,

1445-1461 (1994)
? R.A. Loomis, JILA, to be published
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THE PURE ROTATIONAL SPECTRUM OF
SKeH" AND “KeH'

Harold Linnartz,

Institut fiir Physikalische Chemie, Universitét Basel,
Klingelbergstrasse 80, CH-4056 Basel

LR Zink and K.M. Evenson
Time and Frequency Division, National Institute of Standards
and Technology,
325 Broadway, Boulder, CO 80303, USA
Rotational absorption spectra of the krypton hydride ion in its ground
electronic and vibrational state have been measured using tunable far infrared
radiation. This radiation is generated in 2 MIM diode mixing the tunable
microwave radiation with the difference frequency of two CO, lasers. These
accurate frequency measurements determine the rotational constants B, D anct
H and yield transition frequencies accurate to 40 kHz. By combining the new
results with former microwave data on several isotopic forms of "KrD™ a

Dunham analysis can be performed yielding accurate information on the

Born-Oppenheimer breakdown parameters.
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Previously Unobserved Spin Orbit Components of
the eIl and a®A Electronic States of FeH

Daniel F. Hullah, Catherine Wilson and John M. Brown

The Physical and Theoretical Chemistry Laboratory, South Parks
Road, Oxford, 0X1 3QZ

Using the techniques of dispersed and undispersed laser induced flu-
orescence, the e8TI—c®TF transition of FeH at 620 nm has been recorded
at Doppler resolution. In all the previously characterised sextet elec-
tronic states of FeH, only transitions involving the lowest three spin
components have been assigned. In this work, we report the charac-
terisation of the fourth spin component of the °Il state, with Q = %
Assignments were made using lower state combination differences which
had been deduced from the previous characterisation of all the spin com-
ponents of the c®T+ state.

The Q = ] spin-orbit component of the %11 state displays consider-
able A-type doubling of its rotational levels. This work has also allowed
the fourth spin component of the a®A state to be accessed through the
eSI1—afA transition. It is hoped that the fifth and sixth spin components

of both the a®A and €°Il states may be treated in the same way.
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Structure of aniline-X (X=Ar, ?®Ne, ?Ne) from high
resolution microwave spectroscopy

Daniela Consalvo, Volker Storm*, and Helmut Dreizler*

Institut fir Physikalische Chemie der RWTH

Templergraben 59, D-52056 Aachen, Germany
* Institut fir Physikalische Chemie der CAU
Olshausensirasse 40-60, D-24098 Kiel, Germany

We performed high resolution measurements on aniline, complexed
with argon and neon, in the spectral region 1-18 GHz using molecular
beam Fourier transform microwave (MB-FTMW) spectrometers, avail-
able at the University of Kiel.

The pure a-type rotational spectrum of the aniline monomer modi-
fies to a b-type spectrum in aniline-argon. Both a— and b-type transi-
tions are present in the aniline-neon dimer spectra.

The analysis of data yields accurate rotational and centrifugal dis-
tortion constants for the ground vibronic state, therewith supporting
theoretical results and analysis of experiments on the electronic excited
state S; ! 2 3. Information about the influence of complexation on the
electronic surrounding of the nitrogen atom is additionally provided by
the quadrupole coupling constants.

In order to determine the cluster geometry, the ro-structure has
been calculated and the van der Waals parameters are compared to those
obtained for other investigated aromatic molecule-rare gas van der Waals

complexes.

TW. E. Sinclair and D. Pratt J. Chem. Phys. 105, 7942 (1996).

2S5, Douin, P. Parneix, F.G. Amar, and Ph. Brechignac, J. Phys. Chem. A 101,
122 (1997).

3M. Becueci, G. Pietraperzia, N.M. Lakin, E. Castellucci, and Ph.Brechignac,
Chem. Phys. Lett. 260, 87 (1996).

59



B23

ROTATIONAL SPECTRUN OF CORIOLIS COUPLED

VIBRATIONAL STATES Vv, AND Vv, OF HCOOH

Q Baskakov, S.Dyubko, S.Syrota
Department of quantum radiophysics, Kharkov State University,

Svobody sq. 4, 310077, Kharkov, Ukraine

The two lowest vibrational states vAA’) and vg(A") of formic acid
HCOOH (C, symmetry) are close each other with energy difference 14,5 cm’
! and are coupled by strong Coriolis resonance.

96 millimeter wave frequencies measured in the frequency range 250-370
GHz together with the 244 rotational transitions reported in Ref. '* were
fitted to the effective Hamiltonian with diagonal blocks taken in the form of
both A- and S- reductions. Accurate values of 32 rotational, centrifugal
distortion, vibrational energy difference and interaction constants have been
determined. To reproduce observed weak and strong local interactions and to
fit experimental data within accuracy of measurements the nondiagonal terms
up to seventh power of J bad to be included into the Hamiltonian.

The r.m.s. deviation of our part of transitions used in the fit is 46
KHz and taken from Ref. '? is 188 KHz .

Model used and obtained results will be discussed.

! . DDangoisse, E.-Willemot, and J.Bellet,J Mol.Spectrosc,71,414-429

(1978).
*_ E.Willemot, J.Mol.Spectrosc. 120.246-275 (1986).
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The Lowest-Frequency Parallel Fundamental Band (v, =1< 0) of
CH;SiH;

J. Schroderus', N. Moazzen-Ahmadi’, and 1. Ozier’

'Department of Physics and Astronomy, University of British Columbia, 6224
Agricultural Road. Vancouver. British Columbia V6T 1Z1, Canada.

Department of Physics. University of Lethbridge, Lethbridge. Alberta TIK 3M4,
Canada.

Hindered internal rotation in symmetric tops offers an excellent opportunity to study
rotation-vibration interactions coupling levels that involve large amplitude motion. Methyl
silane is perhaps the molecule that has been most thoroughly investigated in this regard. Over
the last two decades. several studies have been carried out probing the torsional stack of levels
(5=0,1.2,3..) in the ground vibrational state along with the corresponding stack in the lowest-
lying degenerate vibrational state (n:=1). With the completion of the most recent works in
this series [1], [2}, over 2700 frequencies have been fit to within experimental error to yield
effective values for 37 parameters, including Vs, Ve, and Vs, the three leading coefficients in the
Fourier expansion of the hindering potential. The dominant coupling off-diagonal in vi, was
the Coriolis interaction between (w12, ve) = (1,0) and (0,3).

In the current investigation, the data set has been expanded by the high resolution infrared
measurement of over 900 lines in the lowest-frequency parallel fundamental band (vs=1<-0),
and the third stack of levels (vs=1, %=0,1,2,3..) has been added to the calculation. The
dominant coupling off-diagonal in vs is the Fermi-type interaction of (s, ve) = (1,0) with (0,4)
and (0,5). Perturbations in frequency as large as 1.7 cm-1 are observed and forbidden lines to
upper level (»5=0, vs=5, K=1) are detected for one torsional sub-level.

The analysis illustrates the importance of including Fermi-type interactions in internal rotor
molecules even when large values of |Avs are involved. Several torsion-rotation terms
included in the earlier two band analysis of the (;=1< 0) spectrum have now been
eliminated. The changes in the leading parameters from their counterparts in the (v;=1 < 0)
study are shown to agree with the changes predicted by the vibrational contact transformation
which implicitly eliminated the (vs=1) states from the earlier treatment. Most strikingly, the
value of Vs is shown to arise entirely (within experimental error) from the non-resonant
interactions involving the (v=1) state. The implications for the interpretation of the molecular
parameters for internal rotor molecules (including asymmetric tops) will be discussed briefly.

1. N. Moazzen-Ahmadi, 1. Ozier, E. H. Wishnow, and H. P. Gush J. Mol. Spectrosc. 170,

516 (1995)
2. N. Moazzen-Ahmadi. 1. Ozier, G. A. McRae, and E. A. Cohen. J. Mol. Spectrosc. 175,

54 (1996)
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Ar-CO: IR-SPECTROSCOPY AND
TEST OF SEMI-EMPIRICAL POTENTIAL ENERGY
SURFACES

S. Konig, S. Richter, L. Scheele und M. Havenith

Institut fiir Angewandte Physik, Universitiit Bonn,
Wegelerstr. 8, 53115 Bonn (Germany)

Using a new multipass cell we were able to si gnificantly increase the
sensivity of our computer controlled diode laser spectrometer for
the investigation of van der Waals Clusters in a continous slit jet
expansion. This allowed the observation of new high lying van der
Waals modes of the Ar-CO complex.

Especially experimental studies of high lying van der Waals modes
are interesting, since they probe new parts of the intermolecular
potential.

The new observed van der Waals modes still show quite a regular
behavior, only slightly perturbed by Coriolis-coupling. It will
therefore provide a sensitive test for future ab initio- and semi-
empirical potential energy surfaces.

Based on our experimental data we have deduced a semi-empirical
potential energy surface for the Ar-CO van der Waals complex.

We will present the newest spectroscopic results and the semi-
empiric potential energy surface.

This work is supported by the Deutsche Forschungsgesellschaft
(SFB 334)
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INTENSITIES OF INTERACTING BANDS:
va/vs FUNDAMENTALS OF CH;F.

Murie! Lepére, Ghislain Blanquet, and Jacques Walrand

Laboratoire de Spectroscopie Moléculaire, Facultés Universitaires Notre-
Dame de 1a Paix, 61, rue de Bruxelles, B-5000 Namur, Belgium

Ginette Tarrago

Laboratoire de Physique Moléculaire et Applications, CNRS, Université
de Paris-Sud, Batiment 350, F-91405 Orsay cedex, France

Using a tunable diodelaser spectrometer’, we have carefully
recorded 93 individual absorption lines belonging to the v, and vs bands
of "CHSF in the spectral range of 1416-1503 cm™. We have deduced the
experimental strengths parameters by using the equivalent width method.

In order to take properly into account the strong Coriolis coupling
between v; and vs, the analysis has been made within the dyad system’.
By fitting the experimental data, we have determined the dipole moment
derivatives dufdq, and du/fdq;, as well as the first order Herman-Wallis
correction in K to ap/aq;.

The values derived for the vibrational band strengths of v, and vs
were 2.124(18) and 36.96(12) cm’atm’®, respectively. The intensities
were reproduced with an overall standard deviation of 1.44 %, to be
compared to a mean experimental uncertainty equal to 1.58 %.

Finally, our results for strengths parameters of v, and vs bands of
YCH;F were compared with previous determinations™** which shown
rather large discrepancics between them.

1M LEPERE, G. BLANQUET, J. WALRAND, and J.P. BOUANIcH, J. Mol. Spectrosc.
180, 218-226 (1996).

2 G. TARRAGO, J. Mol. Spectrosc. 139 , 439-445 (1990).

* V. DUNKO, M. MISCHAN, D. CLARK, AW, MANTZ, and D. Papou_EK, J. Mol.
Spectrosc. 159, 24-32 (1993).

4 B. LANCE, M. LEPERE, G. BLANQUET, J. WALRAND, and J.P. BoUANICH, J. Mol.
Spectrosc. 180, 100-109 (1996).

> J.W. RUssEL, C.D. NEEDHAM, and J. OVEREND, J. Chem. Phys. 45, 3383-3398
(1966).
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High resolution photoacoustic spectrum of AsH;

(600A/E) bands

Jia-xiang Han', Oleg N. Ulenikov’, Sergi Yurchinko?, Lu-yuan Hao,
Xiao-gang Wang, and Qing-shi Zhu

Department of Chemical Physics, University of Science and
Technology of China, Hefei, 230026 , P. R. China

Abstract
A high resolution spectrum of arsine in the region of 11470-

11650cm™ was recorded using a sensitive laser photoacoustic
apparatus. Vibration-rotation transitions of the local mode pair of
bands (600A,/E) were assigned and the major vibration-rotation
parameters were obtained by least-square fitting. The results indicate
that the local mode pair of states (600A,/E) are split due to
perturbations. The selection rules for the quantum number K break
down at high J values. In addition, the intensities of the transitions

were estimated by reference to standard water lines.

' Present address: Department of Chemistry, The University of
Nottingham, U.K.

? Present address: Laboratory of Molecular Spectroscopy, Physics
Department, Tomsk State University, 634050, Russia.
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The Analysis of the FTIR Spectrum of
trans-CHCIl=CHF at 800 cm™!

A. Gambi', P. Stoppaf, S. Giorgianni,

and M. Winnewisser*

t Universita di Udine - DSTC - [-33100 Udine (Italy)
tUniversita di Venezia - DCF - 1-30123 Venezia (Italy)

* Justus-Liebig-Universitit Giessen - D-35392 Giessen (Germany)

High resolution infrared spectra of trans-1-chloro-2-fluoroethylene
have been recorded using the Bruker IFS 120 HR spectrometer at Giessen.
The pressure of the sample gas in a 3-m variable temperature cell was se-
lected in order to have Doppler-limited spectra; the wavenumber ranges
selected cover all the fundamental vibrations of the molecule. To mini-
mize absorption from hot bands, the cell was kept at a temperature of
263 K.

The trans-CHCl=CHF molecule is an asymmetric top rotor and be-
longs to the symmetry point group C;; the 12 fundamental vibrations
and their species are 9A’ and 3A”. The A’ bands are hybrid ab-type
bands, while the A” bands present pure c-type envelopes. The v1; funda-
mental centered at ~784 cm™! shows a c-type envelope. The rotational
structure resembles that of a perpendicular band of a prolate symmetric
top, and displays almost equally-spaced PQy and BQ subbranches. At
present there have been no reported studies of the microwave spectra of
trans-1-chloro-2-flucroethylene: ab initio calculations indicate that the
molecule should have a small dipole moment.

From the rotational analysis of this band, molecular constants for
both the ground and the vy, = 1 states have been determined; the results

will be presented together with details of the interpretation.
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THE ICLAS SPECTRUM OF *C,H, BETWEEN 14300 AND 17500 cm’

Ludovic BIENNIER, Georg HEIMEL and Alain CAMPARGUE

Laboratoire de Spectrométrie Physique, Université Joseph-Fourier /

Grenoble 1, B.P.87, 38402 Saint-Martin-d'Héres Cedex, France;

This study is a part of our systematic investigation of visible absorption
spectrum of '2C;H, [1,2]. Its absorption spectrum has been reinvestigated in
the range 14300-17500 cm™ by intracavity laser absorption spectroscopy
(ICLAS). We have recorded, at high resloution, about 25 absorption bands,
half of them being newly observed. The rotational analysis of the new bands
is presented here in details. The vibrational assignment of the excited levels
is performed with the help of the cluster model developped by Abbouti
Temsamani and Herman 3] at lower energies. The agreement between the
predicted and calcutated vibrational levels and B, rotational constants is
suprinsingly good at this high vibrational excitation. The inclusion of these
new data should however lead to an improvement of the model at high

energies.

[1] A. Campargue, M. Abbouti Temsamani and M. Herman, 1997, Molec.
Phys. , 90 (5)

{2] S. F. Yang, L. Biennier, A. Campargue, M. Abbouti Temsamani and M.
Herman, 1997, Molec. Phys. , 90 (5)

[3] M. Abbouti Temsamani and M. Herman, 1995, J. Chem. Phys., 102.
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THE CORIOLIS RESONATING DYAD v, AND v, OF CH,FYCl

P. Stoppa. A. Baldacci and R. Visinoni

Dipartimento di Chimica Fisica, Universita di Venezia
D.D.2137,1-30123 Venezia, Italy

The isotopically 37Cl enriched sample of CH,FCI has been synthesised to
record the infrared spectrum in the range 975-1136 cm! using a TDL
spectrometer. In this spectral region are present two fundamentals: the most
intense v, band occurring at 1067.71 cnr! and the weak v, band at 1001.93
cmrl. v, (A' symmetry species) is ascribed to the C-F stretching motion and
originates an a/b-hybrid band. v, (A" symmetry species) is related to the CH,
rocking motion and, besides the expected e-type structure, the band shows an
additional, stronger pseudo a-type parallel structure following the selection
rules AK, = 0 and AK_ = even. The Coriolis induced parallel component
derives its intensity from mixing of the v, = 1 and v = 1 vibrational states.
Similarly the perturbation-allowed transitions of vy observed in the v, band
region and vice versa derive from the same resonance effect.

In the first step of the analysis the two bands were treated separately; in
the last round the rovibrational structure of the entire region investigated has
been fitted simultaneously to provide the spectroscopic constants of the two
levels with the relative first and second a- and b-type Coriolis parameters.
These constants can be used to accurately reproduce the observed spectra
within the wavenumber precision of the experimental data.
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INFRARED SPECTRUM OF "CH;I IN THE REGION OF
THE FUNDAMENTAL BANDS v, AND v,

Seppo Alanko

Department of Physical Sciences, University of Oulu,
P.O. Box 333, FIN-90571 Oulu, Finland

The high resolution infrared spectrum of CH;I in the region of
the fundamental bands v;(A;) and v4(E) near 3000 cm™ (see the
low resolution scan below) have been studied in detail. The
spectrum was measured with a Bruker IFS 120 HR Fourier
spectrometer in Oulu using an instrumental resolution (due to
optical path difference and aperture) matching the Doppler
width, 0.0030 cm™". In addition to the fundamentals, an overtone
band 2vs° and a PAPE band (v3+vs™'+vs*)° have been identified
in the region. A total number of 4614 transitions were assigned.

o o
(V,#VeV,) 2V

P 1 L 1 I I
2600 2700 2800 2900 3000 3100 3200 3300
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The excited states of these bands, together with 2Va+V3, Vot 2Ve o,
VatvsTh VoVt 2Vs™, (VaHvs Ve )2, and 2vs+2vel T form
a complicated level system with a number of resonances
coupling the levels. The bands have been analyzed by
diagonalizing the complete energy matrices with all the
interactions simultaneously taken into account. Our model with
59 free parameters could reproduce the experimental data with
only fairly modest standard deviation of 4.4x10% em™ (1.2x10°
for the 1839 v, lines and 4.5x10° for the 950 v; lines). The
physically reasonable values for the parameters were considered
more important than just the final standard deviation of the fit.
The details of the analysis will be presented.
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HIGH RESOLUTION INFRARED, MICROWAVE AND MILLIMETER
WAVE SPECTRA, AND MOLECULAR STRUCTURE OF SeCF;

H. Biirger, W. Jerzembeck
Anorganische Chemie, FB 9, Universitit-Gesamthochschule,
D-42097 Wuppertal, Germany

J. Demaison, P. Dréan
Laboratoire de Spectroscopie Hertzienne, URA CNRS 249, USTL,
F-59655 Villeneuve d'Ascq Cedex, Frankreich

W. Stahl, I. Merke
Institut fiir Physikalische Chemie, RWTH, D-52068 Aachen, Germany

SeCFy is a planar, unstable molecule with a small dipole moment whose
spectra are congested by the effect of six Se isotopes. We have synthesized
natural and 80Se monoisotopic material and recorded FTIR spectra of
80SeCF, in the region of the fundamentals v3 (A 431.053 cml) and vg
(By, 1208.790 cm‘l) with a resolution of 3.5 and 2.3 x 10-3em’1, respec-
tively. Their analysis yielded ground and excited state rotational constants.
Those of the ground state guided the search for pure rotational lines of
natural SeCF) by molecular beam Fourier Transform microwave spectros-
copy in the 5 to 26 GHz region and by millimeterwave spectroscopy in the
152 - 240 GHz region. Ground state parameters of the species M, SeCFp, M =
76,77, 78, 80 and 82, were determined.

Being a fairly heavy molecule with small rotational constants the effective
(rp) should be close to the equilibrium (r) structure. Since however isotopic
substitution is limited to the Se atom the structural parameters are higly cor-
related and might be inaccurate. We have therefore confirmed the experimen-
tal structure by ab initio calculations at the MP2 level with different basis
sets.

Structure of SeCF, (distances in A, angle in degree)

0 T, e ab initio?
HC-F) L3LI7(1)  13123(4) 13092)  1.3050°
K(C=Se) 17400(2) 1742005 1.739Q2) 1.7330
Z(FCF) 107.64(1) 107.74(4) 107.74(4) 107.69

3Extrapolated from the r,, structure.
bMP2/6-31 1G(3df), all electrons correlated.
CWith offset comrections: i(C-F) = 1.311(2) A.
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STRUCTURAL AND CONFORMATIONAL PROPERTIES OF 1,3-
DIFLUOROPROPANE AS STUDIED BY MICROWAVE
SPECTROSCOPY AND QUANTUM CHEMICAL COMPUTATIONS!

K.-M. Marstokk and Harald Mgllendal
Department of Chemistry, The University of Oslo, P. O. Box 1033 Blindern,
N-0315 Oslo, Norway

The microwave spectrum of 1,3-difluoropropane has been investigated in the
10.0 - 36.0 GHz spectral region at dry-ice temperature (-79 °C). Four all-
staggered rotameric forms are possible for this compound. The gas phase
consists almost exclusively of an equilibrium mixture of two rotameric forms
of the molecule denoted GG and AG for which a total of about 2600
transitions have been assigned. The GG rotamer was found to be the most
stable conformer and is 4.0(2) kJ mol-! more stable than AG. The dipole
moment is lying along the b-inertial axis in the GG conformer for symmetry
reasons and is 6.946(29) x 1030 C m. The dipole moment of the AG
conformer is (same units) pa = 3.59(5), Up = 5.32(9), uc = 1.02(19), ot =
6.50(11).

The microwave work has been assisted by ab initio computations at
the MP2/6-311++G** (frozen core) level of theory, as well as density theory
calculations at the B3LYP/6-311++G** level. The structural parameters
predicted in both these computational schemes are close to the accurate
electron-diffraction values apart from the C-F bond length that is
systematically too long. The relative energies computed for the different
conformers were rather similar at both these levels of theory and in good

agreement with experiment.

I1n press, Acta Chem. Scand. 51 (1997) XXX-XXX.
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HIGH RESOLUTION INFRARED STUDY
OF THE CORIOLIS INTERACTING TETRAD v, V3, Vg, V, in FNO,

E. Hegelund
Department of Chemistry, DK-8000 Aarhus C, Denmark
H. Biirger and G. Pawelke
FB-9, Universitit-GH, D-42097 Wuppertal, Germany

The infrared spectra of the Vs (Bl' 563 cm_l), V3 (Al, 572 cm"l),
Ve (B, 742 cm'l) and v, (A, 822 cm_l) bands of FNO, have been investi-
gated at resolutions ranging from 0.0023 cm™! t0 0.0050 cm™! employing the
Bruker IFS 120 HR Fourier transform spectrometer at Wuppertal.

FNO, is a moderately asymmetric top molecule with an asymmetry
parameter ¥ of +0.50. The molecule is planar bélonging to the C,, point
group, the C,-axis coinciding with the a-axis.

The fundamentals investigated are the lowest in the molecule. They
form a tetrad which is well separated in energy from neighboring levels at
higher energies. The four levels interact mutualiy by a-, b-, and c- Coriolis
resonances. The interaction between vg and v, is particularly strong because
these levels are close in energy. In this case a AKC = 12 second order c-
Coriolis resonance has been identified in the vicinity of K, = 20. For the v,
and vg levels Coriolis perturbations are of global nature since no crossings
have been observed.

A simultaneous upper state analysis with a four level model based on
the Watson asymmetric top Hamiltonian and taking into account Coriolis in-
teractions has been performed. Sets of spectroscopic parameters for the Vs,
V3, Vg and v, levels as well as improved ground state constants will be pre-

sented.
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HIGH RESOLUTION LASER PHOTOACOUSTIC AND FTIR SPECTRA
OF HCCI

Juha Lummila, Olavi Vaittinen, Peter Jungner and Lauri Halonen
Laboratory of Physical Chemistry, P. O. Box 55 (A. L. Virtasen aukio 1),
FIN-00014 University of Helsinki, Finland

Anne-Maaria Tolonen
Department of Physical Sciences, University of Oulu, P.O. Box 333,
FIN-90571 Oulu, Finland

We have recorded high resolution vibration-rotation spectra of
monoiodoacetylene (HCCI) in the wavenumber region 6000 - 13000 cml.
The photoacoustic measurements above 10300 cm-! have been carried out
with a titanium:sapphire ring laser (Coherent 899-21) spectrometer at a
Doppler-limited resolution of about 0.02 cm'!. The FTIR measurements,
below 9700 cm'!, have been carried out with a Bruker IFS 120 HR
spectrometer at a resolution of about 0.01 - 0.0055 cm'l. A multipass cell
with an optical path length up to 20 meters has been used in the FTIR studies.
Due to the low-lying v fundamental, and due to ro-vibrational resonances the
overtone spectrum of monoiodoacetylene shows a rich fine structure. We
have found and analyzed nine vibration-rotation bands in the measured
region. All the observed bands have been analyzed rotationally producing the
rotational constants and band origins for a vibrational analysis. A normal
coordinate model with Fermi and Darling-Dennison resonance terms has been
applied to provide labels for the high overtone vibrational states of HCCI. By
using the model, we have assigned the observed vibrational states. The
rotational constants have been reproduced based on the eigenvectors of the

calculated vibrational states.
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A COMBINED FIT TO INFRARED AND MICROWAVE
SPECTROSCOPIC DATA FOR VIBRATIONALLY EXCITED STATES
OF THE KETENE (CH,CO) MOLECULE

L. Nemes

Research Laboratory for Inorganic Chemistry,
Hungarian Academy of Sciences, Budaérsi ut 45,
H-1112 Budapest, Hungary
A. Guarnieri
Gruppe Hochfrequenztechnik, Technische Fakultaet
der Universitaet Kiel, Kaiserstr. 2, D-24143 Kiel, Germany

A.. Huckauf

Institut fuer Physikalische Chemie, Universitaet Kiel,
Ludewig-Meyn-Str. 8, D-24098 Kiel, Germany

A combined effective rotational constant least-squares fit was carried
out for the three lowest vibrational modes of ketene; vs, v¢ and v,, using
Doppler-limited Fourier-transform infrared data' and vibrational satellites from
millimetre-wave spectroscopyz. In addition some efective constants were
obtained also from fits to MMW and FTIR lines in the vy band. The
manifestation of Coriolis perturbations in these constants will be discussed.

'L, Nemes , J.W.C. Johns, Acta Phys.Hung.74,367-372 (1994)
R Hinze H.Zerbe-Foese,] Doose,A.Guarnieri, J.Mol.Spectrosc.,
176, 133-138 (1996)
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OVERTONE SPECTROSCOPY OF ETHYLENE

M. BACH, R. GEORGES and M. HERMAN

Laboratoire de Chimie Physique Moléculaire
CPi 16009
Université Libre de Bruxelles
Roosevelt ave., 50
B-1050 Brussels, BELGIUM

A. PERRIN

Laboratoire de Photophysique Moléculaire
Bdtiment 210,
Université PARIS X1
Campus d'ORSAY, 91405 ORSAY CEDEX
FRANCE

We have recorded the slit-jet cooled overtone absorption spectrum of
ethylene ?C;H, between 3000 and 7000 cm™, at a spectral resolution of 0.02
cm’', using a Fourier transform interferometer®. 12 bands are observed, some
not reported before. They are ali vibrationally identified and for the first time
rotationally analysed. Effective rovibrational constants have been determined
for all vibrational levels observed in this work. Anharmonic and Coriolis-
type perturbations are considered. Additionally, relative band intensities were
estimated. The vibrational energy pattern in ethylene is discussed.

“R. Georges, M. Bach and M. Herman, Mol. Phys., 90, 381 (1997).
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ANALYSIS OF NUCLEAR QUADRUPOLE
STRUCTURE IN FTMW SPECTRA OF
“N,~H¥Cl AND N, H’'CI

Z.Kisiel and L.Pszczélkowski

Institute of Physics, Polish Academy of Sciences,
Al Lotnikow 32/46, 02-668 Warszawa, Poland

P.W. Fowler and A.C. Legon

Department of Chemistry, University of Exeter,
Stocker Road, Exeter EX4 4QD,England

The rotational spectrum of the weakly bound dimer between "N, and HCl
exhibits complex hyperfine splitting patterns due to three non-equivalent
quadrupolarnuclei. Determination of coupling constants for all nuclei provides a
rare¢ opportunity of deriving information about the effect of intermolecular
interaction on both molecules in the dimer. N 2 HCI was first observed by M
BER spectroscopy’, and the DCI isotopomers have been investigated by cavity
FTMW spectroscopy.?

In the present work we have used the newly commisioned molecular beam,
cavity FTMW spectrometer in Warsaw, to determine al} three nuclear quadrupole
coupling constants for “N,~H®Cl and "N, ~H’Cl The difference between the
nuclear quadrupole coupling constants for the two nitrogen nuclei has been
successfully rationalised by electric field gradient calculations. The flexible data
processing system used in the spectrometer and the graphical display programs
used to identify the hyperfine components with greatest sensitivity to %(N1)-
%(N2) are described. N ,~HCI has been observed on several occasions as an
impurity in work involving complexation with HCl and it might have
conceivable atmospheric implications. For this reason tables of calculated
hyperfine components for two of the most common isotopomers at frequencies 2-
18 Ghz are available on request.

' R.S. Altman, M. M.D. Marshall, and W.Klemperer, J Chem Phys.,79, 57

(1983)
!N.W.Howard and A.C.Legon, Chem.Phys.Let1., 49, 57 (1988)
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APPLICATION OF A MODULAR DIFFERENCE
FREQUENCY SPECTROMETER WITH TWO DIODE
LASERS AS PUMP SOURCES FOR TRACE GAS
DETECTION AT SUB-PPM-LEVEL

B. Sumpf, T. Kelz, A. Schumacher, H.-D. Kronfeldt

Institute of Optics, Technical University Berlin, Sekr. PN 0-1,
Hardenbergstr. 36, 10623 Berlin, Germany

A modular diode laser-diode laser difference frequency spectrometer designed for
multicomponent trace gas detection and high resolution spectroscopy will be pre-
sented. A vis diode laser (690 nm) and a nir diode laser (806 mn) are combined in
a non-linear crystal (40 mm long, AgGaS;). With an input power of about 6 mW
and 20 mW, respectively, an output power larger than 100 nW could be achieved.
The systems can cover with one pair of diode lasers a wavenumber range of 21 cm~!
near 2100 cm~!. From our measurements an overall resolution better 30 MHz could
be estimated. These features allow high resolution spectroscopy as well as trace gas
detection of CO under background conditions. After previous studies! the system
is now capable to measure continously CO-concentrations down to 150 ppb with a
temporal resolution below 30 seconds. This will be illustrated by 24h measurements
under urban conditions in the centre of Berlin. Moreover, high resolution experiments
were carried out for several lines of different isotopomeres of carbon monoxide. As
example, line broadening measurernents for the R(2)-line of 13CO will be presented.
The project is supported by the ” Bundesministerium fiir Bildung und Forschung” and

"Verein Deutscher Ingenieure”. B. Sumpf acknowledges a grant by the ” Deutsche

Forschungsgemeinschaft”.

1B. Sumpf, T. Kelz, M. Nagele, H.-D. Kronfeldt,
Appl. Phys. B. 64, 521-524 (1997)
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Doppler-free Two-photon Absorption Spectroscopy
of A*A, — X *A, Transition of Trans-glyoxal

M. Baba®, T. Oonishi, S. Kasahara, and H. Katd

Faculty of Science, Kobe University,
Kobe 657, Japan

@)Faculty of Integrated Human Studies, Kyoto University,
Kyoto 606, Japan

Ultrahigh-resolution spctrum of the A 1A {v; = 1) « X 14,
(v = 0) transition of trans-glyoxal(CHOCHO) has been observed
using the technique of Doppler-free two-photon absorption spec-
troscopy with a single-mode Ti:sapphire laser and a Fabry-Perot
enhance cavity. The resolution was 0.00005 cm~!. Rotational lines
are fully resolved and the relative transition energy was calibrated
by the fiinge marks of a stabilized etalon with accuracy better than
+0.0001 cm~!. The observed 1809 lines (mainly Q tramsitions)
were assigned unambiguously and the rotational constants were
accurately determined by a least-squares fitting of eigenvalues of
the A-reduced Hamiltonian.

We found several lines with energy shifts, intensity anomalies,
and line splittings. The spectral feature was remarkably changed
with the external magnetic field. It indicates that these are orig-
ipated from perturbation with vibronic levels of the triplet state
(a 3A,). The line splittings are attributed to hyperfine structure
of the H(I = 1/2) atoms in the triplet state. We discuss the ro-
tational structure of the A 'A,(vr = 1) state and the mechanism

of the singlet-triplet perturbation.
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Spectroscopy of interstellar molecules in laboratory
and space

Nobeyama Radio Observatory, Minamimaki, Minamisaku, Nagano

384-13, Japan

Observations of molecular species by radio telescopes provide impor-
tant information about physical and chemical properties of interstellar
clouds. By using Nobeyama 45-m radio telescope, we are observing var-
ious molecular sources in the frequency region of 9-115 GHz. So far a
spectral survey observation of a circumstellar envelope of IRC+10216
has been reported on the 28-50 GHz region®. In observations of the dark
cloud TMC-1 (Taurus Molecular Cloud-1), more than 450 lines were de-
tected in the 9-50 GHz region, and 35 molecular species have been identi-
fied. During the survey observations, several new species were identified
and summarized in this paper. Since the cloud has low temperature of
10 K and the line widths are narrow as 0.6 km s=! (correspond to 60
kHz at 30 GHz ), these measurements contribute to determination of
accurate molecular constants of observed species. The results on carbon
chain radicals will be reported. So far about 100 molecular species have
been identified in interstellar clouds. However, more than 1000 uniden-
tified lines have been reported in radio frequency region. Laboratory
spectroscopy has been applied for these unidentified lines by consider-
ing chemical reactions of interstellar clouds, and recent results will be
presented.

K. Kawaguchi, Y. Kasai, S. Ishikawa, and N. Kaifu, Publ. Astron.
Soc. Japan, 47, 853(1995).
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MILLIMETRE WAVE SPECTROSCOPY OF MOLECULAR IONS

L. Dore and G.Cazzoli
Dipartimento di Chimica “G. Ciamician™
Universita di Bologna
Via Selmi 2, 40126 Bologna
Italy

Since the pioneering work of Woods in 1974 on the rotational
spectrum of CO", about 25 molecular ions have been studied by microwave
and millimetre wave spectroscopy using a d. c. glow discharge as ion source.

From the rotational spectrum of different isotopomers, information on
the molecular structure of these reactive species can be derived, as was done
in our laboratory, for instance, for species of astrophysical importance like
protonated cyanogen and protonated formaldehyde.

In addition to the study of the ground state spectrum, rotational lines
in excited vibrational states were detected for isotopomers of the formyl ion,
and its equilibrium structure was derived after a careful analysis of a vibration-
rotation interaction which affects the spectra.

A rather unexplored but interesting field is the study of the collisional
relaxation of the rotational lines of molecular ions. Recently, measurements
on HCO® perturbed by neutral gases have been carried out, leading to the
determination of pressure shift and pressure broadening coefficients. These
results allow to have an insight into the dynamics of an ion colliding with a
neutral perturber.
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LASER VELOCITY MODULATION SPECTROSCOPY OF TiCI*
OBSERVATION OF THE A3A(3d2) STATE AND
DEPERTURBATION OF THE X3& - A3A COMPLEX

€. FOCSAT, 1-L. FEMENIAS?, T.R. HUET*, B. PINCHEMEL!

T LDMP, URA CNRS 779, Bit PS5, Université de Lille I,
59655 Villeneuve d’Ascq Cedex, FRANCE

1 INLN, UMR CNRS 129-UNSA, 1361 rte des Lucioles, Sophia-Antipolis,
06560 Valbonne, FRANCE

# LSH, URA CNRS 249, Bat PS5, Université de Lille I,
59655 Villeneuve d’ Ascq Cedex, FRANCE

The absorption spectrum of TiCl* has been recorded in the range
17200-18400 cm~! with a single mode dye laser associated with a velocity
modulation detection technique, in an ac glow discharge exciting a gas
mixture of He/TiCl4. The high sensitivity of this method allowed the
observation of weak forbidden intercombination bands and the resulting
determination of the spin-orbit parameters for both the [17.8] 3A and X30
states, in addition to accurate determination of the rotational constants of the
two states, for the two isotopomers Ti35CI+ and Ti37CI+ 1.

The analysis of the remaining headless bands led to the identification
of the low-lying A3A siate. The v=0 vibrational level perturbs strongly the
v=1 level of the X3¢ ground state; this gives rise to chaotic values of the
effective rotational parameters in both levels. The AQ=0 spin-orbit effect is
responsible of the major part of this perturbation that mixes the X3¢'3 (v=1)
level with the A3A3 (v=0) one and the X3®7 (v=1) level with the Adpy
(v=0) ome. Also the proximity of these levels (always less than 100 cm'l)
makes necessary the use of more refined J-dependent effects.

A very acute and peculiar perturbation due to closeness (less than
10 em™1) is observed between the X3®7 (v=1) and A3A] (v=0) states. It is
explained by the spin-uncoupling mixing of the A3A1 (v=0) and A3A2 (v=0)
states and the spin-orbit interaction between the A3A2 (v=0) and X3(I>2 (v=1)
states. It gives rise to a beautiful example of avoided crossing.

Al of the 2860 identified lines of the Ti33CI*+ spectrum bave been
simultaneously fitted through a direct approach 18x18 matrix handling
leading to the determination of a set of deperturbed parameters for the three
electronic states.

1 C. Focsa et al., J. Chem. Phys. 106, in press (1997)
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CONTRIBUTION TO THE ANALYSIS OF THE 34, < XIA,
WULF TRANSITION OF OZONE BY HIGH RESOLUTION
FOURIER TRANSFORM SPECTROMETRY

D. Inard, A.J. Bouvier, R. Bacis and S. Churassy,
Université Claude Bernard, Lyon I, Laboratoire de Spectrométrie lonique et
Moléculaire, UMR 5579 du CNRS, 43 Bd du 11 Novembre 1918, 69622,
Villeurbanne Cedex FRANCE.

J. Brion, J. Malicet and F. Bohr,
Laboratoire de Chimie-Physique, Faculté des Sciences de Reims, GMSA,
CNRS URAD 1434, BP 347-51062, FRANCE.

High resolution absorption spectra of the Wulf bands of ozone have
been recorded in the range 8600 - 11200 cm'! at room temperature and
-50°C. The best instrumental resolution was 0.020 cm-! with apodisation.
Three extremely congested rovibrational bands have been obtained, one of
them (hot band) disappearing at low temperature.

Within a near symmetric top model and a coupling case b, we will
give an analysis of the 28 band and the first spectroscopic constants for the
vibrational (0,0,0) level of the excited 3A2 state. Due to predissociation
processes, the F, and F; lines are broadened and their positions often difficult
to measure. In particular, the highest J lines of the F, QQ branches show a
broadening increasing with J and the K”=11 F, subband is not observed. In
addition, large distortion constants are obtained in the fits. We will discuss
the existence of perturbations and consequences for the lifetime of this bound
metastable state, which might play an important role in the ozone cycle

models.
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INFRARED DIODE LASER SPECTROSCOPY OF THE
A1, « X5, SYSTEM OF THE Si,” ANION

Zhuan Lin and Paul B. Davies

Department of Chemistry, University of Cambridge,
Cambridge CB2 1EW, United Kingdom

The infrared electronic transition A I, « X 2Z;* of the Si,” anion
has been investigated using diode laser velocity modulation spectroscopy.
Si;” was generated in an air cooled low pressure silane and hydrogen
discharge. Two vibronic bands (v',v")=(1,0) and (2,0) have been observed in
the frequency range of 670 to 810 and 1200 to 1340 cm’. One hundred and
thirty lines were fitted to standard Hamiltonians, giving accurate molecular
parameters for Si;”. The determined molecular constants were used to derive
some equilibriom parameters of the *IT state. The equilibrium parameters
and fine structure constants were compared with previous low resolution

experimental results and ab initio calculations.

82



D4

Transient Line Narrowing

W. von Klitzing', R.J.Butcher

B Cavendish Laboratory, Cambridge CB3 OHE
Current address: Laboratoire Kastler Brossel, Ecole Normal Supérieure,
75231 Paris 05, France

The ultimate limit in spectroscopy is given by the limited interaction time
between the molecule and the probing radiation. An novel effect will be
presented which reduces the line width of an absorption to well below the
limit imposed by the average interaction time. For transit broadened
transitions it will be demonstrated that transient line narrowing can reduce
the line width of a transition by a factor of five whilst even increasing the
signal to noise ratio. Using the Cambridge 10um CO, laser spectrometer
absorptions in SF;, normally having a transit limited half width of 14 kHz,
have been recorded with a width of only 1.9 kHz. The effective temperature
of the molecules participating in the signal was 3 mK in a gas of ambient
temperature. This is especially important for meterological applications since
the second order Doppler effect is practically eliminated and pressure shifts are
greatly reduced.

A simple theoretical model describing the narrowing process in
homogeneously broadened transitions will be presented along with an
extensive experimental examination.

Some of the technical advances in laser stabilisation necessitated by

the much increased resolution will also be described.
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The rotational spectrum of the AsH, radical in its
X?B, state studied by far-infrared laser magnetic
resonance.

R. A. Hughes', J. M. Brown! and K. M. Evenson.}

tPTCL, South Parks Road, Oxford OX1 3QZ
¥NIST, 325 Broadway, Boulder, CO 80303, USA

The rotational spectrum of AsHy in its ground X2 B, state has been
recorded using a far-infrared laser magnetic resonance spectrometer.

AsH, was first detected by the observation of its optical spectrum!
and approximate rotational constants were determined. There is a con-
siderable need for refinement of these parameters, both to define the
molecular geometry and to help with the analysis of the infrared spec-
trum of the molecule. AsH, is an asymmetric rotor, but close to the
oblate top limit, and the allowed rotational transitions are expected to
be b-type.

The free radical AsH, was formed in the intracavity cell of the spec-
trometer by the reaction between fluorine atoms and arsine, AsHsz. FIR
laser lines with frequencies close to the transition frequencies calculated
from the previously determined parameters’ were scanned. Hyperfine
splittings from both "®As and 'H nuclei were observed: the spectra
consist of quartets of triplets (ortho) or singlets (para). Rotational
transitions due to AsH, have been assigned, and the data fitted by a
least-squares procedure using a computer program in order to determine

molecular constants.

1R. N. Dixon et al., Proc. Roy. Soc. A. 305, 271-290 (1968)
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A new Molecular Beam Fourier Transform Microwave Spectrometer for

the Investigations of Transient Molecules

N. Hansen, H. Miader, and F. Temps

Institut fiir Physikalische Chemie, Christian-Albrechts-Universitit Kiel,
D-24098 Kiel, Germany

Since the construction of the first pulsed Molecular Beam Fourier Transform
Microwave (MB-FTMW) spectrometer reported by Balle and Flygare [1] in
1981, many modifications and improvements were introduced in order to
make this kind of spectroscopy more sensitive and also suitable for special
applications such as microwave double resonance, laser ablation, and Stark
Spectroscopy.

We report on a new design for a Molecular Beam Fourier Transform
Microwave spectrometer in the spectral region 8 to 18 GHz, especially
constructed for the investigations of rotational spectra of radicals, which are
produced by UV-laser photolysis of stable molecules by crossing the output
from a pulsed KrF excimer laser with the molecular beam. The spectrometer
incorporates a Fabry-Perot microwave cavity located in a vacuum chamber.
The cavity consists of a spherical and a flat mirror in a near semi-confocal
configuration with the cavity resonance being adjusted by movement of the
spherical mirror. A piezo actuated pulsed nozzle valve is mounted near the
center of the flat mirror, just above the microwave antenna. This provides an
expansion along the cavity axis, which produces higher sensitivity and
resolution than an expansion perpendicular to the cavity axis [2].

First results will be reported.

[1]T.J. Balle and W. H. Flygare, Rev. Sci. Instrum. 1981, 52, 33-45.
[2}J.-U. Grabow and W. Stahl, Z. Naturforsch. 1990, 45a, 1043-1044.
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DIODE-PUMPED TERAHERTZ PHOTOMIXING SPECTROMETER
IMM. VAN RQOLJ and W.L. MEERTS,
Department of Molecular- and Laserphysics, University of Nijmegen,
The Netherlands.
A.S. PINE and R.D. SUENRAM,
Optical Techoology Division, National Institute of Standards and Technology,
Gaithersburg, MD 20899.
‘We have build a high-resolution terahertz spectrometer by mixing near-infrared diode lasers
in a fast low-temperature-grown (LTG)-GaAs photoconductor with submicron interdigital
electrodes feeding a broadband complementary spiral antenna which radiates the coherent
terahertz beat through a sample gas cell to a hot-electron InSb bolometer. The fixed-tuned
laser is a single frequency (A = 852 nm) distributed-Bragg-reflector (DBR) GaAlAs diode,
self-locked to a confocal interferometer; and the tunable diode laser is a broadband quantum-
well (828 nm < A < 858 nm) single-mode Littman-Metcalf external-cavity oscillator and a
tapered planar amplifier, with precision linear piezoelectric tuning of up to 60 GHz and

complete spectral coverage from 0.1 to 2 THz. Sample spectra will be given.
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AN ABSORPTION MODULATION TECHNIQUE
IN A SUPERSONIC JET USING AN OPTICAL SCANNING

SYSTEM ANALYSIS OF THE vs BAND OF CHCl.

G. Gambiez, F. Raynaud, and B. Lemoine

Laboratoire de Spectroscopie Hertzienne, URA CNRS 249,
Centre d'Etudes et de Recherches Lasers et Applications
Universite de Lille 1

F- 59655 Villeneuve d'Ascq Cedex, Franc

We have developed a modulation technique which enhances the
sensitivity of a infrared diode laser spectrometer for cold jet spectroscopy It
consists in spatially scanning the molecular jet with the probe laser beam by
the use of a mirror placed on a galvanometric deflector vibrating at a 1 1 kHz
frequency.

The detection of '*NH; transitions at natural abundance demonstrates
the sensitivity of the technique. It can be used in various experimental
conditions, and seerus to be a good alternative to pulse valve modulation.

As an application we have considered the CHClL: spectrum. The
molecular jet was obtained by flowing argon over heated liquid chloroform
before expansion thorough a circular nozzle. About hundred transitions were
measured and analysed in region of the vs band center at 13 pm.
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Maximum Entropy Processing of Fourier Transform
Spectra:
Applications to Atmospheric Remote Sensing

C. Lee. AJ. Phillips, P.A.R. Ade. P.A. Hamilton, and I.G. Noit

Queen Mary and Westfield College, London E14NS

The detection and measurement of small signals in spectra recorded using
high resolution Fourier transform spectrometers is often limited by effects
other than simple noise. For example non-uniform baselines and drift of
baselines in absorption spectroscopy are often an order of magnitude larger
than noise levels and thus can severely limit quantification and peak
detection. Similarly, sinc oscillations in the baseline, which arise when the
interferogram signal has not decreased below the (detector) noise level at the
maximum optical path difference, can easily be on the order of a few percent
and obscure weak features.

This work describes a post-acquisition method of interferogram processing
which very significantly reduces sinc oscillations in Fourier transform spectra
without the loss of resolution and allows for simultaneous baseline
correction, as shown in HCI test spectrum below. Significant improvements
in detection limits and peak position accuracy are achieved. The use of a
maximum entropy approach to this problem means a minimum amount of a
prior information is needed. This method has allowed the direct
spectroscopic detection of HBr in far-infrared emission spectra of the
stratosphere for the first time.

Il Original

Corrected

720 2740 2760 2780 2800 820 2840 2860 2880
Wavenumbers (cm-1)
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THE VISIBLE ABSORPTION SPECTRUM OF SiH, : DENSITY
DETERMINATION IN A DC DISCHARGE AND SPECTROSCOPY

Alain CAMPARGUE, Daniele ROMANINI, Nader SADEGHI
and Ludovic BIENNIER
Laboratoire de Spectrométrie Physique, Université Joseph Fourier de
Grenoble, B.P. 87, 38402 Saint-Martin-d'Héres Cedex, France
Rafae]l ESCRIBANO
Instituto de Estructura de 1a Materia, CSIC, Serrano, 123
28006 Madrid, Spain

Two high sensitive and quantitative techniques have been applied to
the detection of SiH, in 2 DC discharge : the new method of CW Cavity
Ring Down Spectroscopy (CW-CRDS) and the Intracavity Laser Absorption
Spectroscopy technique (ICLAS). Doppler limited absorption lines of the
A 'B, (020) « X 'A, (000) transition around 580 nm could be
observed. The rotational assignment and calculation of the Honl-London
factor of some lines were performed on the basis of the rotational constants
obtained by Dubois [2]. From the knowledge of the electronic transition
moment obtained from fluorescence lifetimes [3], we have calculated the
concentration of SiH, in the discharge to be about 7.10°%cm’. Taking into
account the signal to noise ratio, concentrations as small as 10"/cm’ can be
detected by both methods.

The ICLAS spectrum of the A 'B, (000) «- X 'A, (000)
transition has been recorded between 15300 - 16100 cm™. We hope to be
able to present a preliminary rotational analysis of this newly observed
transition.

The present study examplifies both the advantage of CRDS which
allows to record easily a narrow spectral range with a very high resolution
(some MHz) and the advantage of [CLAS which is well suited for a larger
coverage of the absorption spectrum with a lower resolution (typically 1
GHz).

[1] D.Romanini, A A. Kachanov, N. Sadeghi and F. Stoeckel
Chem. Phys. Lett. 264 (1997) 316.

[2] I Dubois
Can. Journal of Physics. 46 (1968) 2485.

[3] M. Fukushima. S. Mayama and K. Obi
J. Chem. Phys. 96 (1992) 44.
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CALCULATING H,0 STATES UP TO
DISSOCIATION STATES USING PDVR3D

Hamse Y. Mussa and Jonathan Tennyson

Department of Physics and Astronomy, University College London,
Gower St., London WCIE 6BT, UK

Even small chemically bound molecules have 10° or more bound
states. Calculations of this size are therefore a grand challenge to con-
ventional computers. So we have parallelized DVR based program suite
DVR3D ! to give PDVR3D 2. The PDVR3D suite run on the Cray T3D
at Edinburgh University and the IBM SP2 at Daresbury.

As a first application of PDVR3D, we are studying the water molecule
using two newly available global potentials due to Varandas,® and Ho
and Rabitz.* We have calculated the vibrational levels of water up to
dissociation limits for both potentials.

We will present both the vibrational and rotational results at the con-

ference.

1]. Tennyson, J.R. Henderson, N.G. Fulton, Computer.Phys. Comms. 86 (1995)
175-196.

2H.Y. Mussa, J. Tennyson, C.J. Noble, R.J. Allan, Computer.Phys.Comms.
(Submitted).

3A.J.C. Varandas, J.Chem.Phys. 105 (1996) 9.

4T -S. Ho and H. Rabitz, J.Chem.Phys. 104 (1996) 2584.
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High temperature rotational transitions of water in
sunspot and laboratory spectra

O. L. Polyanskv, N. F. Zobov, 5. Viti, and J. Tennyson
Department of Physics and Astronomy, University College London,
Gower St., London WCIE 6BT, UK
P. F. Bernath
Department of Chemistry, University of Waterloo,
Waterloo, Ontario, Canada N2L 3G1
L. Wallace
National Optical Observatories, PO 26732, Tucson, AZ 85732, USA

Assignments are presented for hot spectra of water obtained in ab-
sorption in sunspots (T ~ 3000 °C and 750 < # < 1010 em™!) and in
emission in the laboratory (T ~ 1550 °C, 370 < & < 930 cm™!'). These
assignments ! are made using variational nuclear motion calculations
based on a high level ab initio electronic surface and with allowance for
both adiabatic and non-adiabatic corrections to the Born-Oppenheimer
approximations. Some 3000 out of the 4700 transitions observed in the
laboratory spectrum are assigned and some 1300 transitions observed
in the sunspot spectrum, including all the strong transitions. These
transitions mostly involve high lying rotational levels within the (0,0,0),
(0,1,0), (0,2,0), (1,0,0) and (1,0,0) bands, for which the energy range of
observed levels are approximately doubled. Transitions within (0,3,0),
(0,4,0), (1,1,0), (0,1,1), (0,2,1), (1,1,1), (1,2,0) and (1,0,1) are also as-
signed. For most bands the range of K, values observed is significantly
extended, usually doubled. New features observed include some cases
where strongly degenerate levels with high K, are split by Coriolis in-
teractions. Comparisons are made with the recent linelist of Partridge

and Schwenke 2

10.L. Polyansky, N. F. Zobov, S. Viti, J. Tennyson, P.F.Bernath and L.Wallace,
Science, in press
2H. Partridge and D.W Schwenke, J. Chem. Phys. 106, 4618 (1997)
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COLUMN DENSITY MEASUREMENTS AND PROFILE RETRIEVAL
OF STRATOSPHERIC TRACE SPECIES USING AN AIRBORNE FTIR.

S.E.Hobbs and R.C Kift

Cranfield University, Cranfield, Bedford MK43 OAL. UK.

As part of the Instruments for Field Measurements in the Atmosphere(IFMA)
programme supported by NERC, the equipment required to fly a high
resolution FTIR spectrometer (Bruker 120M) was developed. Test flights of
the instrument in the Cranfield Jetstream aircraft, produced several sets of
high resolution spectra. Observations were targeted on trace species involved
in stratospheric chemistry. These data were first reduced using standard
ground based techniques. This involved obtaining Column densities for
species of interest. As part of R.C.KIFT’s PhD new retrieval methods were
used to obtain vertical profile information about the relevant species by using
the information contained in the lineshape. The results show that even in the

difficult measurement environment of an aircraft reasonable results are

obtainable.
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A secondary frequency standard from 776 nm to 815 nm
with the iodine molecule
B. Bodermann, M. Kiug, H. Eo_c_kgl E. Tiemann
Institut fiir Quantenoptik, Universitat Hannover, Welfengarten 1
D-30167 Hannover, Germany

The simple physical model of a vibrating rotator, which is used for the
description of the level structure of diatomic molecules, allows the calculation
of transition frequencies from a limited set of precisely known Dunham
parameters. These can be derived from a few highly precise measurements of
absolute and difference frequencies, and will be applied for the interpolation of
many accurate frequencies adequate as references. We demonstrated', that it is
possible to stabilize the frequency of a spectrally narrowed diode laser to
hyperfine components of the I B 0y - X 'S’ system in the near infrared at a
level of stability &v/v=3*10"". We investigated systematically the
dependence of the hyperfine parameters on the vibrational and rotational
quantum numbers. The rotational structure was determined from the beat
frequencies of two lasers stabilized of different rovobronic lines, and with the
method of bisecting frequency intervals by four-wave mixing in a laser diode”.
Absolute frequencies of selected hyperfine components of different rovibronic
transitions were measured by interferometric wavelength comparison with
known laser wavelengths and by frequency comparison either with calibrated
Rb atomic lines or with the difference frequency between 2 Ca standard® and a
CH. standard’. About 1000 calibrated frequencies with average separation of
10-20GHz will finally be available by a simple interpolation algorithm with
an accuracy of 6v/v<3*10"° in the wavelength range given above. The state

of the investigations will be reported.

'H.Knéckel, S.Kremser, B.Bodermann, E. Tiemann, Z. Phys. D37, 43(1996)
*Ch.Koch. H.R.Telle, Opt.Comm. 91, 371 (1992)

*H.Schnatz ,B.Lipphardt,J.Hetmcke,F Riehle,G.Zinner,Phys Rev.Lett. 76, 18 (1996)
*T.J. Quinn. Metrologia 30, 523 (1994)
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Photodissociation of CHBr; at 193 nm and 248 nm: Observation of the
electromically excited CH(B %", A *A) fragment

K. Ermisch, R. Wilhelm and J. Lindner

Institut fiir Quantenoptik, Universitit Hannover, Welfengarten 1,
D-30167 Hannover. Germany

The multiphoton dissociation of CHBI;s is investigated in a supersonic jet
with radiation from an excimer laser at 351 nm, 248 nm anrd 193 am. In the
latter two cases the electronically excited fragment CH is observed in its A A
and B 3 states. Time-resolved fluorescence spectra are recorded both with a
monochromator/ gated integrator arrangement and by time resolved Fourier
transform emission spectroscopy. The dissociation process is discussed in
terms of the rotational distributions of the fragment CH and the order of the
multiphoton dissociation. The results are compared with multiphoton
dissociation from other halogen hydrocarbons and alcohols which have an
open dissociation channel to electronically excited CH.
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HIGH RESOLUTION INVERSE RAMAN SPECTROSCOPY OF
SUPERSONIC EXPANSIONS OF N,, CH: AND MIXTURES WITH He
AND Ar.

J. Santos . I. Tanarro, D. Bermejo and V.J. Herrero.

Instituto de Estructura de 1a Materia. Centro de Fisica Miguel A. Catalan.
CSIC
C/ Serrano 123 28006 Madrid, SPAIN

L .Abad
Dept. Fisica Aplicada. Universidad Alfonso X el Sabio. Villanueva de la
Caniada. 28691 Madrid SPAIN

A systematic study of rotational relaxation in supersonic expansions of pure
N, . CH; and mixtures with He and Ar has been performed including several
detection techniques: Inverse Raman Spectroscopy to determine rotational
temperatures, time-of-flight measurements of terminal velocities and mass
analysis to monitor complex formation. A broad pressure range was used,
along with several nozzle geometries and gas compositions.

In this communication we present an analysis of these measurements
focusing on the angular properties of the jet through the analysis of High
Resolution Raman lineshape and population distribution among rotational
levels, for expansions through a circular pulsed nozzle.

Collinear laser beams were used for CH, and near collinear configuration for
N.. Under these conditions, our technique is closer to line-of-sight probing,
tike IR absorption, than to spatially resolved measurements, and the
perpendicular distribution of temperature and density in a direction
perpendicular to the axis of the expansion is probed at once.

A detailed model for the observed lineshape in this complex system has been
developed, aimed at the analysis of the flow properties in the jet, especially in
the region close to the nozzle, where collisional broadening plays a major
role besides the usnal lineshape due to Doppler shift and strong temperature
and density gradients.
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PURE ROTATIONAL RAMAN LINES So(J=0-4) OF Ha: FREQUENCIES,
BROADENING AND SHIFTING COEFFICIENTSAS A FUNCTION
OF TEMPERATURE FOR DIFFERENT PERTURBERS

X. Michaut, R. Saint-Loup and H. Berger
Laboratoire de Physique (LPUB), UPRESA CNRS n* 5027
Faculte des Sciences Mirande 21011 DIJON Cedex / France

M.L. Dubernet-Tuckey. P. Joubert, I. Bonamy and D. Robert
Laboratoire de Physique Moleculaire UMR CNRS n- 6624
Universite de Franche-Comté25030 Besancon Cédex / France

In a first part, we present accurate measurements of 84(0) to So(4)
transitions of > by Stimulated Raman Spectroscopy. Combined with Q branch
frequencies, these data allow us to calculate rotational and rovibrational
interstellar quadrupolar spectrum of H forthe first time with a very high accuracy.

In a second part, we discuss collisional effectsin pure rotational spectra o
H.. We investigated broadening and shifting parameters between 300 and 1000 K
at pressure up to 30 bars for pure Ha, Hy-He, Hx-N, and H,-Ar mixtures.

The data are analysed to obtain information about the collisional processes;
in particular, with respect to the speed dependence of parameters which are
responsible for the asymmetry of the lineshape and for the non-linearity of line
broadening versus perturber concentration in the Q branch b2

in the pure rotational branch, no asymmetry is observed although
non-linearity persists for Ho-Ar % and H»-N, mixtures. We analysed these two facts
using the speed-dependent RTBT-y(v) model’ which takes into account the
competition between inhomogenous broadening due to speed-dependent shifting

8 (v) and inhomogenous narrowing due to speed-dependent broadening Y (V).

1. 1. Ph. Berger, R. Saint-Loup, H. Berger, J. Bonamy and D. Robert, Phys-
Rev. A 49, 3396 (1994).

P. M. Sinclair, J.-Ph. Berger, X. Michaut, R Saint-Loup, R. Chaux and H. Berger,
J. Bonamy and D. Robert, Phys. Rev. A 5 4, 402 (1996).

N. Anselm. R. Schieder and G. Winnewisser, J. Bonamy and D. Robert, Phys.
Rev. A 5§ 3 3087 (1996).

W

w
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THE POTENTIAL ENERGY SURFACE AND
VIBRATIONAL-ROTATIONAL ENERGY LEVELS
OF HYDROGEN PEROXIDE

Jacek Koput®, Stuart Carter®, Nicholas C. Handy®

@ Department of Chemistry, Adam Mickiewicz University, 60-780
Poznan, Poland
® Department of Chemistry, University of Reading, Reading RG6 2AD,
UK
¢Department of Chemistry, University of Cambridge, Cambridge CB2
1EW, UK

The six-dimensional potential energy surface of hydrogen peroxide,
H205, has been determined from large-scale ab initio calculations using
the coupled-cluster method, CCSD(T), with the basis set of quadruple-
zeta quality, cc-pVQZ. The effect of core correlation on the calculated
structural parameters and the torsional potential energy function has
been investigated. The anharmonic quartic force field has been deter-
mined. The vibrational-rotational energy levels of the molecule have
then been calculated using the variational method and are found to be

in good agreement with experimental data.
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CONCEPTION OF A MULTISPECTRUM NONLINEAR LEAST
SQUARES FITTING PROGRAM : APPLICATION TO CH.

A. Hamdouni, C. Boussin, and A. Barbe

Groupe de Spectrométrie Moléculaire et Atmosphérique,
UPRESA-CNRS 6089, UFR Sciences. BP 1039, 51687 Reims Cedex 2,
France

In our laboratory, least squares fit technique is usually applied individually to
the spectra recorded at different pressures in order to derive the spectral
parameters (wavenumber, line intensity and broadening coefficient) from
rovibrational lines. In this case. the error bars determination is difficult as it
may be distorted by the operator’s intervention.

‘We have developed a multispectrum nonlinear least squares ﬁttin% technique
(multifit technique) based on Carlotti’s' and Benner et al. studies’ to obtain
more accurate spectral parameters (in particular line intensity and broadening
coefficient). This procedure runs automatically by fitting all parameters.

It has been applied to laboratory spectra of CH. recorded at pressures taken
between 8 and 200 torr, provided by the Kitt Peak National Observatory. The
results from this study for lines in the spectral region near 1.1 pm are
consistent with those obtained by means of individually fitted spectra but
more accurate. Therefore the advantages of this method have been reached
well with regard to accuracy of measurements and automatic treatment of

spectra.
We present here the comparison of the results of both methods, showing the
advantages of the multifit technique.

T M. Carlotti, Appl. Opt. 27, 3250, 1988
?_D.C. Benner, C.P. Rinsland, V. Malathy Devi, M.A H. Smith
and D. Atkins, J. Quant. Spectrosc. Radiat. Transfer 53, 705, 1995
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HYDROGEN CYANIDE: THEORY AND EXPERIMENT

P. Botschwina, M. Matuschewski, E. Schick
Institut fiir Physikalische Chemie, Tammannstra8e 6,
D-37077 Géttingen, Germany
and
Laboratory of Physical Chemistry, A.L. Virtasen aukio I,
F-00014 University of Helsinki, Finland
and
P. Sebald
Fachbereich Chemie der Universitit Kaiserslautern,

Erwin-Schrodinger-StraBe, D-67663 Kaiserslautern, Germany

Results of large-scale ab initio calculations for hydrogen cyanide are
compared with available experimental data. The equilibrium bond lengths of
the electronic ground state are obtained with an accuracy of ca. 0.0005 A and
the wavenumbers of the fundamental vibrational transitions have errors of 2.1
em? (vy), 1.3 cm™ (v;) and 5.8 em? (v3). An accurate three-dimensional
CCSD(T) electric dipole moment is reported and, by combination of
experiment and theory, the equilibrium dipole moment is obtained to be pe =
-3.0146(5) D. The calculated transition dipole moments of the v; bands of
HCN isotopomers agree with experiment and the intensity anomaly found
experimentally for HY2C"N and H"’C"N is reproduced by theory for the first
time. Accurate equilibrium geometries are reported for the two lowest
electronic states of HCNY (X*IT and A’S"). By combination of experimental
and theoretical data, the equilibrium excitation energy of the first excited
singlet state (A'A") is obtained to be T, = 53 266 + 30 cm’. The equilibrium
geometry of the fowest triplet state @A)isr, = 1.102 A, R, = 1.290 Aand o,
=120.9 °. Its T, value is recommended to be 38 500 + 500 cm’.
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MOLECULAR BEAM STUDIES OF ScNH AND ScS

A.J Marr. J. Xin and T.C. Steimle
Dept. of Chemistry and Biochemistry,
Arizona State University,

Tempe. AZ 85250-1584

Scandium’s limited number of valence electrons and its low atomic
number makes scandium containing molecules ideal for both experimental
and theoretical investigations of bonding properties. The most insightfui
bonding information comes from an interpretation of hyperfine interactions
and measurement of the permanent electric dipole moment, g. Molecular
bearns of S¢S and ScNH were generated by skimming the products of a laser
ablation/reaction supersonic expansion source. The near natural line width
spectra of the A'M1 - X °3 band system of ScNH and the B'S - X ’s band
system of ScS were recorded both field frec and in the presence of a static
electric field. This is the first identification of SCNH. A comparison of the
determined magnetic hyperfine interaction parameters and dipole moments
for the isoelectronic series ScO'. ScS and ScNH is produced.

7. Shirley. C. T. Scurlock and T. C. Steimle, J. Chem. Phys. 93, 1568
(1990).
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Rotational Analysis of Tantalum Oxide, TaO

A. Al-Khalili*, G. Edvinsson®, U. Hillsten®, A. Taklif*, S. Wallin®
and
O. Launila”

* Department of physics, Stockholm University
Box 6730 S-11385 Stockholm, Sweden
®Accelerator Laboratory, Turku PET-Center
Porthansgatan 3 20500 Turku, Finland

Doublet bands of TaO between 7000 and 28000 cm’'
have been recorded in emission with FTS techniques using an
electrodless 2450 MHz discharge. Fifteen electronic states have been
recorded and analysed , of which three states have not been reported
earlier. The ground state (a regular ’A state) parameters have been
improved since it was found that two states more then earlier
observed have transitions to both subsystems of the ground state. In
addition to these staes two mor staes have been andysed due to a
transition at 10025 cm', none of these states have a transition to the
either the ground state or to the fifieen exited states of this work.
The transition has been assigned to a “ILi, S, transition. The
Hund’s case (¢) behaviour of this molecule makes it difficult to be
described by Hund’s case (a), except for the ground state. One
interesting feature in this work is a local perturbation in the N *As;
state. The term value representation of the perturbation shows a
derivative-like shape with normal (unperturbed) intensity variation
around the centre of the perturbation. So far no progress has been
achieved in describing this perturbation analytically. But hopefully
this problem is solved before the conference.
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Microwave spectrum and structural parameters of
methyl-cyclopentadienyl-manganese-tricarbonyl

O. Indris, and W. Stahl
Institut fiir Physikalische Chemie der RWTH
Templergraben 39
D-32056 Aachen, Germany

Transition metal carbonyls are of interest as catalysts for many industrial
processes. In the U.S.A. Methyl-cyclopentadienyl-manganese-tricarbonyl
CH;—Cp-Mn(CO)s is used as a substitute of lead-tetraethyl in fuel.

Metal carbonyls show up a very interesting bonding situation and may be
regarded as model systems for many chemical reactions.

The microwave spectrum of methyl-cyclopentadienyl-manganese-tricarbonyl
has been recorded in the range from 1 to 23 GHz using molecular beam FT
microwave spectrometers. The rotational spectrum was assigned and from the
rotational constants some structural parameters of this molecule could be
determined. The rotational lines revealed a hyperfine structure due to
quadrupole coupling of the manganese nucleus and also a fine structure due to
the internal rotation of the methy! group. This fine structure could be
assigned, too, and the quadrupole coupling constants and the torsional barrier
could be obtained. The spectrum is an a- and c—type spectrum according to

the structural assumption based on the structure of related compounds.
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Internal Rotation in the Microwave Spectrum of
CH;BCl;: An Improved Analysis

A. Peter Cox! and Georg Ole Sgrensen®

1School of Chemistry, University of Bristol, BS§ 1TS, U.K.

2University of Copenhagen, Department of Chemistry, Lab. 5,
The H.C. Orsted Institute, 5, Universitetsparken,
DE-2100 Copenhagen (J., Denmark.

An earlier microwave investigation' has shown CH3BCl, to have
a low barrier to internal rotation of the methyl group. The familiar
model? used in the analysis was found to be deficient for the excited
torsional states of CHzBCly and CD3BCl,. Since then the model has
been extended® by introducing geometry relaxation terms allowed within
the Gy, symmetry group, but disallowed for Dgp symmetry.

This extended model is now used to re-analyse the microwave spec-
trum of CH3BCly, and it is demonstrated that these extra ”"symmetry
breaking terms” are important in fitting the spectrum. Thus it has been
possible to obtain a global fit of most of the measured lines with a stan-
dard deviation of 0.1 MHz. Some changes in assignments were required
in a few cases, however.

The spectrum of the D3 species has also been re-analysed, but fur-
ther experimental work is desirable. Improved precalculations will al-
low this for both CH3BCly and CD3BCly. An improved Vs barrier and

methyl group structure will be reported.

15. D. HuepaARD aND A. P. Cox,
J. Mol. Spectrosc., 115, 188-214 (1986).

2). B. Witson, Jr.. C. C. LIN aND D. R. LIDE. J&,,
J. Chem. Phys. 23, 136-142 (1955)

3G, O. SORENSEN, 'I'. PEDERSEN, H. DREIZLER. A. GUARNIERI AND A. P. Cox,
J. Mol. Struct., 97, 77-82 (1983)
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MILLIMETER WAVE SPECTRUM

OF ACETIC ACID CH,COOR.

Baskakov O.1., Dyubko S.F., Podnos S.V.
Department of Quantum Radiophysics, Kharkov State University,
Svobody sq. 4. 310170 Kharkov, UA

Ilyushin V.V. *, Alekseev E.A. *

*Institte of Radio Astronomy of National Academy of Sciencies of
Ukraine,
4 Krasnoznamennaya, 310002 Kharkov, UA.

We report experimental study of the millimeter wave spectrum of acetic acid
between 55-155 GHz. In our measurements we used millimeter wave
spectrometer with frequency synthesizer that can provide accuracy of frequency
measurements about 3kHz. At a first stage of our study we have performed a
continuous recording of the spectrum in the 60-115 GHz frequency range and
have obtained over 2700 transition frequencies of CH;COOH. At the second
stage in order to improve the fit some of these transitions have been
remeasured more precisely along with measuring of the significant weak
transitions which were not available via continuous recording mode of
spectrometer. Obtained experimental data and those available from literature
were treated with TAM effective torsion-Totational Hamiltonian. Fitting A and
E transitions of the ground and excited torsion-rotational states we have

obtained more accurate set of constants.
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Laser Photofragment Spectroscopy of GeH™.
T. Gibbon, A. W. Geers, Y. Chen, P. J. Sarre

Department of Chemistry, The University of Nottingham,
University Park, Nottingham.
NG7 2RD, England.

High resolution (< 0.005 cm™!) electronic spectra of the diatomic
molecular ions 7°GeH™t and 7“GeH™ have been recorded using a fast ion
beam irradiated by a cw tunable dye laser. Over 150 transitions between
the ground X! X+ state and near threshold levels of electronic states cor-
relating to the lowest dissociation asymptotes Ge+(2P%) + H(?S) and
Ge*(?Py) + H(*S) were observed in the range 16500 em™} to 18500

em™h.

The majority of the lines arise from a I-1T transition, where the
predissociated excited state levels lie between the fine structure dissoci-
ation limits (Feshbach Resonances). The lifetimes of the rovibrational
levels are found to increase with increasing rotational quantum number.
Evidence for triplet (multichannel) mixing is revealed through the ob-

servation of additional lines and proton nuclear hyperfine splittings.

Experimental results are compared with predictions of the vibra-
tional and rotational energy levels obtained from a numerical solution
of the Schrédinger equation. Least squares fitting yields molecular con-

stants for the !T and the I states.
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VIBRONIC STATES OF NONRIGID MOLECULES AS AN OBJECT OF

A HIGH RESOLUTION SPECTRUM THEORY

A Tsaune
Ukrainian State Chemical & Technological University, av. Yu. Gagarin 8,

320005 Dnepropetrovsk, Ukraine

M.Dyachenko and V.Glushkov
Dnepropetrovsk State University, Department of Mathematical Modeling .

per. Nauchny 13, 320625 Dnepropetrovsk , Ukraine

As a matter of fact the high resolution spectrum theory is that of
rotational structure of molecular spectra. Its greatest success has been achieved
by employing effective mode] hamiltonians, although the necessity of using
ab initio constrained methods is realized.

In this report the rigorous nonrelativistic theory of rovibronic spectrum
description on. the basis of our latest variant of a rovibronic hamiltonian in
the principal axes of inertia is considered. In this hamiltonian the operator of
rotational kinetic energy is written in the classic form which possesses no
unphysical singularities. The use of group methods enables one to rewrite the
hamiltonian in such a form which determines completely the rotational
structure of a spectrum and selects the vibronic part of the hamiltonian. This
part allows one to determine both the ground and excited states of the
nonrigid molecules. The expressions of all hamiltonians obtained are given.

The ways of their use are discussed.
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SUBMILLIMETRE-WA VE KINETIC SPECTROSCOPY OF CH;O
PRODUCED BY EXCIMER LASER PHOTOLYIS

M. Bogey, H. Bolvin, B. Delcroix, C. Demuynck, M. Hassouna, and A. Walters.
LSH, CERLA, Université des Sciences et Technologies de Lille, BPS, 59655
Villeneuve d'Ascg Cedex, France.

The methoxy radical is an important molecule in both fields of
combustion and atmospheric chemistry. Furthermore, it possesses a rre
molecular structure: it is a symmetric top with an orbitally degenerate ’E
electronic ground state. Owing to its high reactivity the first zero-field rotational
spectrum of this molecule was only reported in 1984. In this previous work'
CH,0 was produced by a reaction involving fluorine atoms generated by
microwave discharge.

We are presently studying the submillimetre-wave spectrum of this
molecule producedby ultraviolet excimer laser excitation of CH,ONO at 248 nm.
The pulsed laser radiation has allowed the use of kinetic spectroscopy 1o eliminate
the strong precursor spectrum. The radical is created after each laser pulse and is
subsequently eliminated by reaction. During a frequency scan the time-dependent
signal is recordedat each frequency point. The datais then treated so that only the
spectrum of a molecule of a particular lifetime is observed.

Our aim is to improve the molecular constants of this molecule by
measuring at much higher frequencies than in the previous study. Measurements
up to nearly 1 THz should be possible using recently acquired Russian-constructed
BWO tubes.

v Y. Endo, S. Saito and E. Hirota, J. Chem. Phys. (1984) 81, 122.
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Microwave Spectrum and Internal Motion of the Furan—CO
Van der Waals Complex

Th. Brupbacher, J. Makarewicz?, and A. Bauder

Laboratorium fiir Physikalische Chemie, ETH Zentrum
CH-8092 Ziirich
@ Faculty of Chemistry, A. Mickiewicz University
60-780 Poznan, Poland

Several Van der Waals complexes between aromatic molecules and CO have been
studied in recent years. Contrary to the corresponding rare gas complexes, the struc-
tures of these complexes show various geometries. In benzene and pyrrole, CO was
found to be located above the ring plane while for pyridine an in-plane complex is
favoured with the CO attached asymmetrically between nitrogen and the adjacent
hydrogen. It is not obvious which configuration is more stable for the furan-CO
complex.

The rotational spectrum of furan—CO has been measured with a pulsed jet Fourier
transform microwave cavity spectrometer between 6-25 GHz; 107 pure rotational and
8 ro-torsional transitions have been identified. Most of the transitions are split into
two equally intense components with splittings ranging from a few kHz to several
MHz. Transitions sharing an energy level have been assigned using double resonance
experiments.

