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FINAL PROGRAM AT-A-GLANCE

MONDAY, 26 AUGUST

	08:00-09:00
	Registration

	
	Room A

	09:00-09:30
	Opening Ceremony

	09:30-10:30
	Keynote Lecture

	10:30-11:10
	Plenary Lecture

	11:10-11:30
	Coffee Break

	11:30-12:10
	Plenary Lecture

	12:10-13:40
	Lunch Break

	13:40-16:10
	Room A

Invited

&

Submitted

Lectures 
	Room B

Invited

&

Submitted

Lectures
	Room C

Invited

&

Submitted

Lectures
	Room D

Invited

&

Submitted

Lectures

	20:00-22:00
	Reception


TUESDAY, 27 AUGUST

	
	Room A

	09:00-09:40
	Plenary Lecture

	09:40-10:20
	Plenary Lecture

	10:20-10:40
	Coffee Break

	10:40-11:20
	Plenary Lecture

	11:20-12:00
	Plenary Lecture

	12:00-13:30
	Lunch Break

	13:30-16:15
	Room A

Invited

&

Submitted

Lectures
	Room B

Invited

&

Submitted

Lectures
	Room C

Invited

&

Submitted

Lectures
	Room D

Invited

&

Submitted

Lectures

	16:15-16:30
	Coffee Break

	16:30-18:30
	Poster Session


WEDNESDAY, 28 AUGUST

	
	Room A

	09:00-10:00
	Keynote Lecture

	10:00-10:40
	Plenary Lecture

	10:40-11:00
	Coffee Break

	11:00-11:40
	Plenary Lecture

	11:50-12:50
	Room A

Invited Lectures
	Room B

Invited Lectures
	Room C

Invited Lectures
	Room D

Invited Lectures

	12:50-14:00
	Lunch Break

	14:00-19:00
	Excursion (optional)


THURSDAY, 29 AUGUST

	
	Room A

	09:00-09:40
	Plenary Lecture

	09:40-10:20
	Plenary Lecture

	10:20-10:40
	Coffee Break

	10:40-11:20
	Plenary Lecture

	11:30-12:30
	Room A

Invited Lectures
	Room B

Invited Lectures
	Room C                        Invited Lectures
	Room D                                         Invited Lectures

	12:30-14:00
	Lunch Break

	14:00-16:15
	Room A

Invited

&

Submitted

Lectures
	Room B

Invited

&

Submitted

Lectures
	Room C                             Invited

&

Submitted

Lectures
	Room D                                                 Invited

&

Submitted

Lectures

	16:15-16:30
	Coffee Break

	16:30-18:30
	Poster Session

	20:00-24:00
	Banquet (optional)


FRIDAY, 30 AUGUST

	
	Room A

	09:00-09:40
	Plenary Lecture

	09:40-10:20
	Plenary Lecture

	10:20-10:40
	Coffee Break

	10:40-11:20
	Plenary Lecture

	11:20-12:00
	Plenary Lecture

	12:00-12:40
	Plenary Lecture

	12:40-13:00
	Closing Lecture

	13:00-13:20
	Closing Ceremony


FINAL PROGRAM

MONDAY, 26 AUGUST

	Room A

	09:00-09:30
	Opening Ceremony

	Chair: D. A. Long

	09:30-10:30
	Keynote Lecture 

FEMTOSECOND COHERENT RAMAN SPECTROSCOPY

W. Kiefer*, M. Schmitt, T. Siebert, M. Heid, A. Materny, A. S. Grabtchikov and V. Orlovich 

	10:30-11.10
	Plenary Lecture 
NEAR-FIELD RAMAN SPECTROSCOPY FOR CHEMICAL NANODIAGNOSTICS
C. Fokas, V. Deckert, M. De Serio and R. Zenobi*

	11:10-11:30
	Coffee Break

	Chair: V. K. Rastogi

	11:30-12:10
	Plenary Lecture 

RESONANCE RAMAN STUDIES OF SOLVENT EFFECTS ON SECOND-ORDER NONLINEAR OPTICAL CHROMOPHORES

A. M. Kelley* and A. M. Moran

	12:10-13:40
	Lunch Break

	Room A

	Chair: A. M. Heyns

	13:40-14:10
	Invited Lecture

MULTIDIMENSIONAL THREE PULSE INFRARED SPECTROSCOPIES; FEMTOSECOND SNAPSHOTS OF VIBRATIONAL COHERENCE

S. Mukamel* and R. Venkatramani

	14:10-14:40
	Invited Lecture

EFFICIENT REJECTION OF FLUORESCENCE FROM RAMAN AND TIME RESOLVED RAMAN SPECTRA USING PICOSECOND KERR GATING

A. W. Parker*, P. Matousek, M. Towrie, D. Phillips, C. Ma, W. M. Kwok and W. T. Toner

	14:40-15:10
	Invited Lecture

TIME-RESOLVED VIBRATIONAL SPECTRA OF EXCITED SINGLET AND TRIPLET STATES OF XANTHONE AND FLUORENONE

C. Kato*, S. Tanaka and H. Hamaguchi

	15:10-15:25
	Submitted Lecture

ULTRAFAST VIBRATIONAL KINETICS DUE TO INTERNAL CONVERSION IN 
4-NITROANILINE 

W. Werncke*, V. Kozich, J. Dreyer and T. Elsaesser

	15:25-15:40
	Submitted Lecture

FEMTOSECOND COHERENCE SPECTROSCOPY OF BIOLOGICAL MOLECULES

P.M. Champion*, F. Rosca, A. Kumar, D. Ionascu, X. Ye, C. Beck and F. Gruia

	15:40-15:55
	Submitted Lecture

ON-LINE MONITORING OF AIRBORNE CHEMISTRY IN LEVITATED DROPLETS: IN-SITU SYNTHESIS AND APPLICATION OF SERS ACTIVE AG-SOLS FOR TRACE ANALYSIS BY RAMAN SPECTROMETRY 

B. Lendl*, N. Leopold, M. Haberkorn, T. Laurell and J. Nielson

	15:55-16:10
	Submitted Lecture

APPLICATION OF  NANO- AND PICOSECOND TIME-RESOLVED RESONANCE RAMAN SPECTROSCOPY TO PHOTOPHYSICAL CHARACTERIZATION OF DNA-BINDING METAL COMPLEXES

C. G. Coates, J. J. McGarvey*, J. M. Kelly and A. Kirsch-De Mesmaeker

	Room B

	Chair: R. E. Hester

	13:40-14:10
	Invited Lecture

STRUCTURE AND BEHAVIOUR OF PROTEINS AND VIRUSES FROM RAMAN OPTICAL ACTIVITY

L. D. Barron*, E. W. Blanch, C. D. Syme, K. Nielsen and L. Hecht

	14:10-14:40
	Invited Lecture
ELECTRIC FIELD EFFECTS ON INTERFACIAL CHARGE TRANSFER PROCESSES PROBED BY TIME-RESOLVED SURFACE ENHANCED RESONANCE RAMAN SPECTROSCOPY
D. H. Murgida, L. Rivas, and P. Hildebrandt*

	14:40-15:10
	Invited Lecture 

RAMAN SPECTROSCOPY OF BIOLOGICAL TISSUE

R. R. Dasari*, J. T. Motz, A. S. Haka, M. Hunter, K. E. Shafer-Peltier and M. S. Feld 

	15:10-15:25
	Submitted Lecture

RESONANCE RAMAN INVESTIGATION OF DNA PHOTOLYASE
J. Schelvis, O. Sokolova, A. Gopal, N. Goyal, S. Wagner, K. Connell and Y. Gindt

	15:25-15:40
	Submitted Lecture

NEW INSIGHTS INTO THE PROXIMAL HEME CAVITY OF HORSERADISH PEROXIDASE VIA SITE DIRECTED MUTAGENESIS AND RESONANCE RAMAN SPECTROSCOPY

G. Smulevich*, B. D Howes and A. T. Smith

	15:40-15:55
	Submitted Lecture

DYNAMICS OF TRYPTOPHAN ORIENTATION IN BACTERIORHODOPSIN STUDIED BY RAMAN LINEAR INTENSITY DIFFERENCE SPECTROSCOPY

H. Takeuchi*, K. Asakawa and S. Masuda

	15:55-16:10
	Submitted Lecture

VISIBLE AND UV RESONANCE RAMAN CHARACTERIZATION OF THE ’P’ INTERMEDIATE OF BOVINE CYTOCHROME C OXIDASE

T. Kitagawa*, M. Aki, Y. Kim, Y. Natura, K. Oda, K. Shinzawa-Itoh, S. Yoshikawa and T. Ogura

	Room C

	Chair: G. Baranović

	13:40-14:10
	Invited Lecture

RECENT FOURIER TRANSFORM MICRO-RAMAN SPECTROSCOPIC STUDIES AT ULTRA-HIGH PRESSURES

I. S. Butler

	14:10-14:40
	Invited Lecture 

SPECTROSCOPIC STUDIES OF CHEMICAL REACTIVITY AT HIGH PRESSURES

V. Schettino*,  R. Bini, L. Ciabini, M. Citroni, M. Ceppatelli and M. Santoro

	14:40-15:10
	Invited Lecture 

RAMAN SPECTROSCOPY OF FREE JET EXPANSIONS AND HYPERSONIC SHOCK WAVES

A. Ramos, B. Maté, G. Tejeda, J. M. Fernández and S. Montero*

	15:10-15:25
	Submitted Lecture 

THERMO-RAMAN SPECTROSCOPY FOR IN SITU DYNAMIC THERMAL ANALYSIS

R. Murugan

	15:25-15:40
	Submitted Lecture     
PRESSURE INDUCED PHASE TRANSITION IN METALLIC LAB6 : AN EXAMPLE OF LIFSHITZ TRANSITION

P. Teredesai, D. V. S. Muthu, N. Chandrabhas, A. K. Sood, S. Meenakshi, V. Vijayakumar, P. Modak, R. S. Rao, B. K. Godwal and  S. K. Sikka

	15:40-15:55
	Submitted Lecture

PHOTOPOLYMERISATION OF FULLERENES

E. A. Carter*, R. S. Armstrong, P. A. Lay, P. Paul and C. A. Reed

	15:55-16:10
	Submitted Lecture

PRESSURE-INDUCED AMORPHIZATION

D. Machon*, V. P. Dmitriev, P. Bouvier, G. Lucazeau and H.-P. Weber

	Room D

	Chair: Y. Ozaki

	13:40-14:10
	Invited Lecture
FOLLOWING CHEMISTRY IN PROTEIN CRYSTALS BY RAMAN MICROSCOPY
P. R. Carey*, M. Altose, Y. Zheng, X. Zheng, R. Zheng, M. Pusztai-Carey and J. Dong

	14:10-14:40
	Invited Lecture 

NEAR-FIELD RAMAN SPECTROSCOPY 

S.-L. Zhang, Z.-H. Zhang, J.-J. Wang, X. Zhu

	14:40-15:10
	Invited Lecture 

CARS MICROSCOPY: 3D VIBRATIONAL IMAGING OF PROTEINS, DNA, AND LIPIDS IN LIVING CELLS 

X. Sunney Xie and J.-X. Cheng

	15:10-15:25
	Submitted Lecture 

POLARIZED RAMAN CONFOCAL MICROSPECTROSCOPY AND CHROMOPHORE ORIENTATIONS IN VARIOUS AZOPOLYMER HOLOGRAPHIC DIFFRACTION GRATINGS

F. Lagugné-Labarthet, J. L. Bruneel, T. Buffeteau and C. Sourisseau*

	15:25-15:40
	Submitted Lecture

BENEFITS OF IMMERSION OPTICS IN CONFOCAL RAMAN MICROSCOPY

J. Vyörykkä*, H. Iitti, I. Alasaarela, M. Halttunen, J. Tenhunen, T. Vuorinen and P. Stenius

	15:40-15:55
	Submitted Lecture

CONSTRUCTION OF A PICOSECOND TIME-RESOLVED RAMAN SPECTROMETER WITH NEAR-INFRARED EXCITATION 

A. Sakamoto*, S. Matsuno, and M. Tasumi

	15:55-16:10
	Submitted Lecture

SPONTANEOUS SPECTRAL SHIFTS IN SINGLE-MOLECULE SERRS SPECTRA OBSERVED ON ISOLATED Ag NANO-PARTICLES
T. Vosgröne and A. J. Meixner*

	20:00-22:00
	Reception


TUESDAY, 27 AUGUST

	Room A

	Chair: M. Moskovits

	09:00-09:40
	Plenary Lecture

THEORY OF THE FIRST LAYER AND SINGLE MOLECULE SERS

A. Otto

	09:40-10:20
	Plenary Lecture

SURFACE ENHANCED RESONANCE RAMAN SCATTERING.  PROPERTIES AND APPLICATIONS

P. Goulet, T. Lemma, N. Pieczonka and  R. Aroca*

	10:20-10:40
	Coffee Break

	Chair: R. Aroca

	10:40-11:20


	Plenary Lecture 

ULTRASENSITIVE AND SINGLE MOLECULE RAMAN SPECTROSCOPY IN THE LOCAL OPTICAL FIELDS OF GOLD AND SILVER NANOSTRUCTURES

K. Kneipp, H. Kneipp, R. R. Dasari, M. S. Feld and M. S. Dresselhaus

	11:20-12:00
	Plenary Lecture

SURFACE-ENHANCED RAMAN SPECTROSCOPY – PAST AND FUTURE

M. Moskovits

	12:00-13:30
	Lunch Break


	Room A

	Chair: Z. Meić

	13:30-14:00
	Invited Lecture

SERS OF Ag-2,2' -BIPYRIDINE SURFACE SPECIES IN Ag HYDROSOL  SYSTEMS: THE ROLE OF INDUCED Ag NANOPARTICLE GROWTH

 I. Srnová-Šloufová, K. Šišková, B. Vlčková* and J. Štěpánek

	14:00-14:30
	Invited Lecture

ELECTROCHEMICAL SURFACE-ENHANCED RAMAN SPECTROSCOPY: ADVANTAGES, APPLICATIONS AND ADVANCES

B. Ren, R.-A. Gu, Z.-Q. Tian*

	14:30-15:00
	Invited Lecture 

FREE BASE PORPHYRIN METALATION IN LASER-ABLATED Ag COLLOID SERS SYSTEMS : EVIDENCE FOR THREE DIFFERENT PORPHYRIN FORMS

M. Procházka*, P.-Y. Turpin, J. Štěpánek and B. Vlčková

	15:00-15:15
	Submitted Lecture 
SURFACE-ENHANCED RAMAN SCATTERING (SERS) OF OXAZINE 720 ADSORBED ON A SILVER ELECTRODE
A.G. Brolo* and A.C. Sanderson 

	15:15-15:30
	Submitted Lecture 

PLASMON SCANNED SURFACE-ENHANCED RAMAN EXCITATION PROFILES

C. L. Haynes and R. P. Van Duyne*

	15:30-15:45
	Submitted Lecture 

STM-TIP  ENHANCED RAMAN SPECTROSCOPY ON ADSORBATES AT SMOOTH METAL FILMS
B. Pettinger*, G. Picardi, R. Schuster and G. Ertl    

	15:45-16:00
	Submitted Lecture

SINGLE MOLECULE SERRS OF MIXED PERYLENE LANGMUIR-BLODGETT MONOLAYERS ON NOVEL METAL ISLAND SUBSTRATES

N. Pieczonka, P. Goulet and R. Aroca*

	16:00-16:15
	Submitted Lecture

PECULIARITIES OF THE SER SPECTRA OF SYMMETRICAL MOLECULES ADSORBED ON TRANSITION METAL SUBSTRATES

A. M. Polubotko*, B. Ren, Q. J. Huang, J. L. Yao, and Z. Q. Tian

	Room B

	Chair: A. M. Kelley

	13:30-14:00
	Invited Lecture 

STRUCTURE ANALYSIS OF DI- AND TRIPEPTIDES BY FTIR, POLARIZED RAMAN AND VCD SPECTROSCOPY

R. Schweitzer-Stenner*, F. Eker, P. Mroz, P. M. Kozlowski, X. Cao and L. Nafie

	14:00-14:30
	Invited Lecture

RAMAN SCATTERING TENSORS IN BIOLOGICAL MOLECULES AND THEIR ASSEMBLIES

M. Tsuboi

	14:30-15:00
	Invited Lecture

NON-RESONANCE CONFOCAL RAMAN IMAGING OF SINGLE CELLS

N. Uzunbajakava*, A. Lenferink, Y. Kraan, B. Willekens, G. Vrensen, J. Greve and C. Otto

	15:00-15:15
	Submitted Lecture

PROTEIN AND NUCLEIC ACID SOLUTION STRUCTURE OF COWPEA MOSAIC VIRUS FROM RAMAN OPTICAL ACTIVITY

E. W. Blanch*, G. P. Lomonossoff, V. Volpetti, K. Nielsen, L. Hecht and L. D. Barron

	15:15-15:30
	Submitted Lecture

EFFECT OF CHLORINATED PHENOLS ON DPPC LIPOSOMES: RAMAN SPECTROSCOPY AND AB INITIO CALCULATIONS

A. Csiszár, E. Koglin, A. Bóta* and E. Klumpp

	15:30-15:45
	Submitted Lecture

FT-RAMAN SPECTROSCOPIC MONITORING OF THE METHACRYLIC ACID POLYMERIZATION

S. Borchert, M. Ulbricht and H. W. Siesler

	15:45-16:00
	Submitted Lecture

DEGRADATION OF POLY (VINYL CHLORIDE) STUDIED BY MICRO RAMAN SPECTROSCOPY

A. Gupper*, P. Wilhelm and M. Schiller

	16:00-16:15
	Submitted Lecture

DETERMINATION OF MOLECULAR COORDINATION IN ION-CONDUCTING POLYMER GELS VIA INVESTIGATION OF FERMI RESONANCE PERTURBED RAMAN BANDS

D. Ostrovskii*, M. Edwardsson and P. Jacobsson 

	Room C

	Chair: H. Kuzmany

	13:30-14:00
	Invited Lecture

VAPOR-PHASE RAMAN SPECTRA OF NON-RIGID MOLECULES AT ELEVATED TEMPERATURES

D. E. Autrey, Z. A. Arp, K. Haller and J. Laane*

	14:00-14:30
	Invited Lecture

STRUCTURAL INVESTIGATION OF ELECTRO-CERAMICS USING RAMAN SPECTROSCOPY

R. S. Katiyar* and P. S. Dobal

	14:30-15:00
	Invited Lecture

ROLE OF POLYVINYL PYRROLIDONE IN SILVER NANOPARTICLES PREPARED BY γ-IRRADIATION
H. J. Yang, H. S. Shin, H. J. Nam, M. S. Lee and S. B. Kim*

	15:00-15:15
	Submitted Lecture

SURFACE-ENHANCED RAMAN SCATTERING FOR ELECTROCHEMICALLY GROWN ZnSe WITH IMMERSED MAGNETIC Fe CLUSTERS

E. Silveira*, A. R. de Moraes, D. H. Mosca, N. Mattoso and W. H. Schreiner

	15:15-15:30
	Submitted Lecture

IN SITU MICRO-RAMAN STUDY OF THE CRYSTALLIZATION PROCESS UNDER CW LASER ANNEALING OF Si FILMS

C. Santato, G. Mattei*, W. Ruihua and F. Mecarini

	15:30-15:45
	Submitted Lecture

POLYCONJUGATED MOLECULES: FREQUENCY AND INTENSITY SPECTROSCOPY IN THE STUDY OF THEIR PECULIAR DYNAMICS AND ELECTRONIC STRUCTURE

M. Del Zoppo*, A. Bianco, G. Zerbi, E. Pini and R. Stradi

	15:45-16:00
	Submitted Lecture

COMPARISON OF DFT METHODS FOR THE CALCULATION OF RAMAN AND IR SPECTRA : METABOLISM OF METHABENZTHIAZURON

E. Koglin* and E.G. Witte

	16:00-16:15
	Submitted Lecture

LOW FREQUENCY VIBRATIONAL SPECTRA AND FORCE CONSTANT CALCULATIONS OF COBALT CARBONYL CLUSTER COMPLEXES CONTAINING μ3-BRIDGING SULFUR
L. Hajba*, E. Bencze, K. Tóth, L. Kocsis, J. Mink,, L. Markó, S. Vastag

	Room D

	Chair: G. Keresztury  

	13:30-14:00
	Invited Lecture

POLARISED RAMAN AND INFRARED SPECTROSCOPY OF GLYCINE COMPOUNDS CRYSTALS

J. Baran

	14:00-14:30
	Invited Lecture

HIGH RESOLUTION FEMTOSECOND CARS SPECTROSCOPY

M. Motzkus 

	14:30-15:00
	Invited Lecture

AN ALL-SOLID-STATE NARROW-BAND, TUNABLE (187 – 1800 NM) LASER FOR RAMAN EXCITATION

V. A. Orlovich* and W. Kiefer

	15:00-15:15
	Submitted Lecture

RAMAN ANALYSIS OF MULTIPHASE SYSTEMS OF CONTROLLED TRANSPORT PROPERTIES

G. Marosi, I. Mohammed-Ziegler*, A. Szép and P. Anna

	15:15-15:30
	Submitted Lecture

SPECTROELECTROCHEMICAL STUDIES USING CONFOCAL RAMAN MICROSPECTROMETRY

F. Bonhomme, J. Grondin, J. C. Lassègues and L. Servant*

	15:30-15:45
	Submitted Lecture

THE FORMATION CONSTANT OF AN ALUMINATE DIMER AS A FUNCTION OF THE ACTIVITY OF WATER. QUANTITATIVE INTERPRETATION OF THE RAMAN SPECTRA OF HIGHLY CONCENTRATED ALKALINE ALUMINATE, M’OH/Al(OH)3 SOLUTIONS (M’+ = Na+, K+, Cs+ AND (CH3)4N+)

P. Sipos*, P. M. May and G. T. Hefter

	15:45-16:00
	Submitted Lecture

RAMAN AND INFRARED SPECTRA, CONFORMATIONAL STABILITIES, AND AB INITIO CALCULATIONS OF SOME ORGANOSILANES

J. R. Durig*, C. Pan, S. Shen and G. A Guirgis

	16:00-16:15
	Submitted Lecture

VIBRATIONAL SPECTRA AND STRUCTURE OF TRANSITION METAL π-COMPLEXES: IR AND RAMAN SPECTRA AND DENSITY FUNCTIONAL CALCULATIONS

B. V. Lokshin*, Yu. A. Borisov and O. G. Garkusha

	16:15-16:30
	Coffee Break

	16:30-18:30
	Poster Session


WEDNESDAY, 28 AUGUST
	Room A

	Chair: S.-L. Zhang

	

	09:00-10:00
	Keynote Lecture

MULTIDIMENSIONAL COHERENT TRANSIENT INFRARED SPECTROSCOPY: THE IR ANALOGUES OF NMR

R. M. Hochstrasser

	10:00-10:40
	Plenary Lecture

RAMAN MICROSCOPY: SENSITIVE PROBE OF PIGMENTS ON MANUSCRIPTS, PAINTINGS AND OTHER ARTEFACTS

R. J. H. Clark

	10:40-11:00
	Coffee Break

	Room A

	Chair: L. D. Barron

	11:00-11:40
	Plenary Lecture

VIBRATIONAL OPTICAL ACTIVITY: CIRCULAR POLARIZATION FORMS, AND EXCITED STATE ELECTRONIC INTENSITY ENHANCEMENT FOR ROA AND VCD

L. A. Nafie

	11:50-12:20
	Invited Lecture

RAMAN OPTICAL ACTIVITY MEASUREMENTS WITHOUT FLICKER NOISE AND OFFSET PROBLEMS

W. Hug

	12:20-12:50
	Invited Lecture

COMPARISON OF RAMAN OPTICAL ACTIVITY AND VIBRATIONAL CIRCULAR DICHROISM OF PROTEINS: WHAT YOU GET AND WHAT YOU DON’T

R. K. Dukor* and L. A. Nafie

	Room B

	Chair: B. Vlčková

	11:50-12:20
	Invited Lecture

SURFACE ENHANCED RESONANCE RAMAN SCATTERING – CURRENT UNDERSTANDING AND PRACTICAL APPLICATIONS

W. E. Smith*, D. Graham, I. Khan, R. Keir and C. McLauglin

	12:20-12:50
	Invited Lecture

SINGLE BIOMOLECULE SERS: PROMISES AND PROBLEMS

E. J. Bjerneld*, H. Xu and M. Käll

	Room C

	Chair: J. R. Durig

	11:50-12:20
	Invited Lecture 

NANOSIZE EFFECT ON TEMPERATURE AND PRESSURE INDUCED PHASE-TRANSITIONS IN ZIRCONIUM AND TUNGSTEN OXIDES

G. Lucazeau*, P. Bouvier, E. Djurado, M. Boulova, T. Pagnier, V. Dmitriev

	12:20-12:50
	Invited Lecture

PRERESONANCE RAMAN SCATTERING AS EFFECTIVE TOOL FOR INVESTIGATION OF ORGANOMETALLIC COMPOUNDS OF NOVEL CLASSES

L. A. Leites* and S. S. Bukalov

	Room D

	Chair: B. Lendl

	11:50-12:20
	Invited Lecture

RESONANCE RAMAN SPECTROSCOPY OF CONDUCTING POLYMERS

Y. Furukawa*, D. Okamura, H. Hamaki, S. Tagami and K. Honda

	12:20-12:50
	Invited Lecture

VIBRATIONAL ENERGY REDISTRIBUTION OF HEME IN PROTEINS PROBED BY PICOSECOND TIME-RESOLVED RESONANCE RAMAN SPECTROSCOPY

Y. Mizutani* and T. Kitagawa

	12:50-14:00
	Lunch Break

	14:00-19:00
	Excursion (optional)


THURSDAY, 29 AUGUST

	Room A

	Chair: H. G. M. Edwards

	09:00-09:40
	Plenary Lecture

μ-CARS OF BIOMOLECULES

C. Otto*, S. G. Kruglik, N. Uzunbajakava and J. Greve

	09:40-10:20
	Plenary Lecture 

RAMAN SCATTERING IN SEMICONDUCTING NANOWIRES: PHONON CONFINEMENT AND RESONANCE EFFECTS

P. C. Eklund   

	10:20-10:40
	Coffee Break

	Room A

	Chair: S. Schneider

	10:40-11:20
	Plenary Lecture 

“TRIPLE RESONANT” RAMAN SCATTERING IN SINGLE WALL CARBON NANOTUBES: OSCILLATIONS IN THE D AND D* BANDS

J. Kürti*, V. Zólyomi, A. Grüneis and H. Kuzmany

	11:30-12:00
	Invited Lecture 

RAMAN ANALYSIS OF PRISTINE AND DOPED C60 PEAPODS

H. Kuzmany*, T. Pichler, Ch. Kramberger and R. Pfeiffer

	12:00-12:30
	Invited Lecture

GENERAL ASPECTS OF RAMAN SPECTROSCOPY IN ONE-DIMENSIONAL SYSTEMS: THE STUDY OF ISOLATED SINGLE WALL CARBON NANOTUBES

A. Jorio*, A. G. Souza Filho, M. A. Pimenta, R. Saito, G. Dresselhaus and M. S. Dresselhaus

	Room B

	Chair: B. Lokshin

	11:30-12:00
	Invited Lecture

FROM SILICA TO CLAYS: MODELLING THE RAMAN SPECTRA OF MATERIALS WITH MOLECULAR DYNAMICS

M. Arab, P. Bornhauser, D. Bougeard*, E. Geidel and K. S. Smirnov

	12:00-12:30
	Invited Lecture

RAMAN SPECTRA OF POLYCYCLIC AROMATIC HYDROCARBONS

M. Tommasini 

	Room C

	Chair: D. K. Breitinger

	11:30-12:00
	Invited Lecture

RAMAN SPECTROSCOPY OF BIOGEOLOGICAL MATERIALS IN EXTREME ENVIRONMENTS: FROM MARS OASIS, ANTARCTICA, TO PLANET MARS

H. G. M. Edwards* and D. D. Wynn-Williams

	12:00-12:30
	Invited Lecture

RAMAN SPECTROSCOPY: A SUITABLE TOOL FOR PLANETARY INVESTIGATIONS

J. Popp*, N. Tarcea, M. Schmitt, W. Kiefer, R. Hochleitner, G. Simon, S. Hofer, E. Schmidt, T. Stuffler and M. Hilchenbach


	Room D

	Chair: Yu. A. Pentin

	11:30-12:00
	Invited Lecture

STIMULATED RAMAN PUMPING EXPERIMENTS

D. Bermejo

	12:00-12:30
	Invited Lecture

BRAGG-RESONANT COHERENT ANTI-STOKES RAMAN SCATTERING AND FOUR-WAVE MIXING WITH SLOW AND CONFINED LIGHT IN PHOTONIC BAND-GAP STRUCTURES: PAVING THE WAY FOR NONLINEAR OPTICS AND SPECTROSCOPY WITH LOW-ENERGY PULSES

A. M. Zheltikov

	12:30-14:00
	Lunch Break

	Room A

	Chair: J. Kürti

	14:00-14:30
	Invited Lecture

THEORY OF RAMAN SCATTERING IN SINGLE WALL CARBON NANOTUBES

R. Saito*,  A. Grueneis, A. Jorio, A. G. Souza Filho,  G. Dresselhaus, M. S. Dresselhaus, M. A. Pimenta, L. G. Cancado, V. W. Brar and G. G. Samzonidze 

	14:30-15:00
	Invited Lecture

DOUBLE RESONANT RAMAN SCATTERING IN CARBON NANOTUBES

S. Reich, C. Thomsen* and J. Maultzsch 

	15:00-15:30
	Invited Lecture

RAMAN AND SERS STUDIES OF CARBON NANOTUBES SYSTEMS

S. Lefrant*, J. P. Buisson, J. M. Benoit, J. Schreiber, O. Chauvet, C. Godon, M. Baibarac and I. Baltog

	15:30-15:45
	Submitted Lecture

DISPERSIVE RAMAN MODES IN ISOLATED SINGLE WALL CARBON NANOTUBE

A. G. Souza Filho, A. Jorio, V. W. Brar, Ge. G. Samsonidze, R. Saito, M. A. Pimenta, G. Dresselhaus and M. S. Dresselhaus

	15:45-16:00
	Submitted Lecture

STRUCTURE, DYNAMICS, AND STABILITY OF NOVEL SCANDIUM ENDOHEDRAL FULLERENES

M. Krause*, L. Dunsch, H. Kuzmany, V. Popov and G. Seifert

	16:00-16:15
	Submitted Lecture 

DETECTION OF PLANAR CHROMATOGRAPHY SPOTS BY INFRARED AND RAMAN SPECTROSCOPY
L. Kocsis*, J. Mink, K. Fodor, B. Babócsi


	Room B

	Chair: R. K. Dukor

	14:00-14:30
	Invited Lecture

IDENTIFICATION OF ILLICIT DRUGS BY SURFACE ENHANCED RAMAN SPECTROSCOPY

S. Schneider*, B. Sägmüller, G. Brehm, G. Trachta, J. Stropp and B. Schwarze

	14:30-15:00
	Invited Lecture

TIME-RESOLVED RAMAN SPECTROSCOPY OF PHARMACEUTICAL MOLECULES

H. Takahashi*, M. Mizuno, M. Sakai, A. Nakata, T. Baba and H. Nakai

	15:00-15:30
	Invited Lecture

RAMAN STUDY OF POTENTIAL "ANTISENSE" DRUGS: HYBRIDISATION PROPERTIES OF DINUCLEOSIDE MONOPHOSPHATE ANALOGS WITH SINGLE MODIFIED INTERNUCLEOTIDE LINKAGE

J. Štěpánek*, J. Hanuš, K. Ruszová-Chmelová, P.-Y. Turpin

	15:30-15:45
	Submitted Lecture

APPLICATION OF RAMAN MICROSPECTROSCOPY FOR THE IN-VITRO CHARACTERISATION OF BIOACTIVE PROPERTIES OF BIORESORBABLE POLYMERIC FOAMS FILLED WITH BIOGLASS® PARTICLES

I. Notingher*, A. R. Boccacini, V. Maquet, R. Jérôme and L. L. Hench

	15:45-16:00
	Submitted Lecture

RECENT APPLICATIONS OF MICRORAMAN AND PL SPECTROSCOPY TO THE ANALYSIS OF GEOMATERIALS

M. Bloomfield

	16:00-16:15
	Submitted Lecture

SURFACE-PLASMON-POLARITON RAMAN SCATTERING FOR THE STUDY OF ANCHORING AND ORIENTATIONAL WETTING OF NEMATIC LIQUID CRYSTALS ON SELF-ASSEMBLED MONOLAYERS

E. M. Cheadle, D. N. Batchelder*, S. D. Evans, D. A. Smith, K. J. Baldwin, H. Fukushima  and T. Tamaki

	Room C

	Chair: J. Popp

	14:00-14:30
	Invited Lecture

RAMAN SPECTROMETRY IN MINERALOGY AND GEOLOGY

D. K. Breitinger 

	14:30-15:00
	Invited Lecture

DO NONTRONITES HOLD THE KEY TO LIFE ON MARS?

R. L. Frost* and J. T. Kloprogge

	15:00-15:30
	Invited Lecture

RAMAN SPECTROSCOPY OF OXOCARBONS AND RELATED SPECIES

P. S. Santos

	15:30-15:45
	Submitted Lecture

RAMAN INVESTIGATION OF SELECTED CERAMIC PIGMENTS, PORCELAINS AND CLAYS

D. de Waal* and V. Esterhuizen

	15:45-16:00
	Submitted Lecture

A HOLISTIC RAMAN SPECTROSCOPIC INVESTIGATION OF AN ARCHAEOLOGICAL SITE IN AFRICA

L. C. Prinsloo*, A. Bumby, I. Meiklejohn and A. Meyer

	16:00-16:15
	Submitted Lecture

THE HYDROTHERMAL FORMATION OF HYDRONIUM ALUNITE FROM AQUEOUS Al2(SO4)3 SOLUTIONS AND THE CHARACTERIZATION OF THE SOLID PHASE- ALUNITE

W. W. Rudolph

	Room D

	Chair: A. M. Zheltikov

	14:00-14:30
	Invited Lecture

DEVELOPMENTS OF HIGH TEMPERATURE RAMAN SPECTROSCOPIC TECHNIQUE AND ITS APPLICATIONS ON MICRO-STRUCTURE STUDY OF INORGANIC MATERIALS 

J. Guochang, Y. Jinglin and X. Kuangdi 

	14:30-15:00
	Invited Lecture

SURFACE ENHANCED HYPER RAMAN SCATTERING FROM MOLECULES ADSORBED ON METAL-NANOPARTICLES-ON-SMOOTH-ELECTRODE: EXPERIMENTS AND THEORY

X.-Y. Li*, Q.-J. Huang, V. I. Petrov, Q. Luo, X. Yu, Y. Yan and N.-T. Yu

	15:00-15:30
	Invited Lecture

PHONON FREQUENCY SPECTRUM OF HTSC: EuBaCuFeO5
S. Mohan

	15:30-15:45
	Submitted Lecture

INVERSE RAMAN SPECTROSCOPY FOR ORDERED SYSTEMS 

M. Kubinyi, A. Grofcsik, J. Baran and W. J. Jones*

	15:45-16:00
	Submitted Lecture

LASER-INDUCED ELECTRON TRANSFER PROCESS IN PORPHYRINS

A. L. Verma and H. H. Thanga

	16:00-16:15
	Submitted Lecture

HIGH-RESOLUTION SPECTROSCOPY OF MOLECULAR RESONANCES BY TIME-DOMAIN CARS

V. Arakcheev, S. Mochalov, V. Morozov, A. Olenin, V. Tunkin and D. Yakovlev

	16:15-16:30
	Coffee Break

	16:30-18:30
	Poster Session

	20:00-24:00
	Banquet (optional)


FRIDAY, 30 AUGUST

	Room A

	Chair: K. Nakamoto

	09:00-09:40
	Plenary Lecture

UV RESONANCE RAMAN INVESTIGATIONS OF THE CONFORMATIONAL DYNAMICS OF PROTEIN AND PEPTIDE FOLDING

S. A. Asher*, A. Ianoul, A. Mikhonin, and I. K. Lednev

	09:40-10:20
	Plenary Lecture

RESONANT SOFT X-RAY RAMAN SPECTROSCOPY

C. Heske*, O. Fuchs, D. Eich, A. Fleszar, L. Weinhardt, U. Groh, R. Fink and E. Umbach 

	10:20-10:40
	Coffee Break

	Chair: I. S. Butler

	10:40-11:20
	Plenary Lecture

GENERALIZED TWO-DIMENSIONAL RAMAN CORRELATION SPECTROSCOPY

Y. Ozaki 

	11:20-12:00
	Plenary Lecture 
UNDERSTANDING SOLVENT EFFECTS FROM RESONANCE RAMAN INTENSITIES

N. Biswas, G. Balakrishnan, H. Mohapatra and S. Umapathy*

	12:00-12:40
	Plenary Lecture

NONLINEAR RAMAN EFFECTS IN MOLECULES SUBJECTED TO INTENSE ULTRASHORT PULSES – FROM FEMTOSECOND TO ATTOSECOND SPECTROSCOPY

A. D. Bandrauk*, N. Hong Shon and F. Legare

	12:40-13:00
	Closing Lecture

ICORS 2004

I. S. Butler

	13:00-13:20
	Closing Ceremony


POSTERS

Posters are listed by sections according to the first author,
 in alphabetical order
The poster numbers contain the number of the poster board and 
the starting date when it is to be displayed (M=Monday, W=Wednesday)

section 1
theoretical advances in raman scattering: vibrational analysis / molecular dynamics and structure / band shape / band intensity

	
1/M
	FTIR and FTR spectral analysis of (N-2,3-dichlorophenyl)- and (N-2,4-dichlorophenyl)-2,2-dichloroacetamides

V. Arjunan, S. Subramanian and S. Mohan


	
2/M
	Vibrational Spectroscopy of Resveratrol

F. Billes, I. Mohammed-Ziegler, H. Mikosch and E. Tyihák


	
3/M
	Raman Band Shape Analysis of a Low Temperature Molten Salt

A. O. Cavalcante and M. C. C. Ribeiro


	
4/M
	FT-Raman, Ab Initio and Ft-Sers of 9(10h)Acridone

S. Cîntă Pînzaru, C. Morari, T. Iliescu


	
5/M
	Raman and Infrared Spectra, Conformational Stabilities, and Ab Initio Calculations of Some Organosilanes

J. R. Durig, C. Pan, S. Shen and G. A. Guirgis


	
6/M
	Investigation of methylpyrazines by vibrational spectroscopy and quantum chemical calculations

H. Endrédi, F. Billes and G. Keresztury


	
7/M
	Measurements and Theoretical Calculations of Raman Depolarization Ratios for Totally Symmetric Modes of Some Aromatic Molecules

K. Furuya, H. Watanabe, Y. Okamoto, A. Sakamoto, and M. Tasumi


	
8/M
	Angular Resolved Phenomenological Raman Intensity Expressions in Terms of Polarization Dependent Observables

L. Hecht


	
9/M
	Fermi Resonance in Polyphenyls: An Ab-Initio Study

G. Heimel, D. Somitsch, P. Knoll and E. Zojer


	
10/M
	Resonant Forward Scattering of Photons: Birefractivity of a Single Atom

V. Hizhnyakov, M. Rozman,


	
11/M
	Collision-Induced Light Scattering of Adamantane, C10H16, in the Gas-Phase

U. Hohm and G. Maroulis


	
12/M
	Normal Raman Spectroscopic and Ab Initio Quantum Mechanical Studies of Benzotriazole in Solutions with Different pHs

Z.-F. Huang, D.-Y. Wu, B. Ren, Z.-X. Xie and Z.-Q. Tian


	
13/M
	Vibrational Spectra and Force Field of Acetate Ion – Difficulties Encountered with the SQM Approach

K. István, G. Keresztury, O. Berkesi and T. Sundius


	
14/M
	Development of Bloch States in Conjugated Polymers

J. Kreith, D. Somitsch, P. Knoll, F. P. Wenzl, U. Scherf, G. Leising


	
15/M
	Molecular Polarizability, Diamagnetic Susceptibility and Electron Ionization Cross-Section of 3,5-Difluoro-Benzonitrile

S. Kumar, Y. C. Sharma, R. P. Tanwar and V. K. Rastogi


	
16/M
	Vibrational analysis of poly(para-xylylene)

R. Madivanane and S. Mohan


	
17/M
	VIBRATIONAL ANALYSIS OF BENZALDEHYDE: RAMAN SPECTRA AND DFT CALCULATIONS

Z. Meić, T. Hrenar, R. Mitrić and G. Keresztury

	
18/M
	Amide Mode φ,ψ Dependence in Peptides from Ab Initio Vibrational Frequency Maps

N. G. Mirkin and S. Krimm



	
19/M
	The Normal Coordinate Analysis and Interpretation of Ir and Raman Spectra of Polyfluoroethylene

S. Mohan and P. Nallasamy


	
20/M
	Isotropic Raman Line Shape of Coupled and Uncoupled States of Fluid Nitrogen Near its Gas-Liquid Critical Point

M. Musso, F. Matthai, D. Keutel, and K.-L. Oehme


	
21/M
	Ab Initio Calculations on Ladder Type Olygo (p-PhenyLene): Comparison of Calculation Methods and Basis Sets

D. Somitsch, F.P. Wenzl, J. Kreith, U. Scherf , G. Leising, P. Knoll


	
22/M
	Extended Dipole-Induced Dipole Mechanism for Generating Raman and Optical Kerr Effect Intensities of Low-Frequency Dynamics in Liquids

H. Torii


	
23/M
	Vibrational Relaxation in 4,4'-Dibromobenzophenone Crystal

V. Volovšek and L. Bistričić


section 2
raman spectroscopy under extreme conditions (pressure, temperature, high magnetic field, etc.)

	
24/M
	Ft Raman Microspectroscopy at High External Pressure. Crystalline Anthracene And Trans-Cinnamic Acid

G. Baranović and D. Babić


	
25/M
	Detection of Occupancy Differences in Methane Gas Hydrates by Raman Spectroscopy

S. Brunsgaard Hansen, R. W. Berg, and E. H. Stenby




	
26/M
	Towards the Understanding of Relaxor Ferroelectrics: a High-Pressure Raman Study

J. Kreisel, B. Chaabane,, P. Bouvier, G. Lucazeau


	
27/M
	Low Temperature N2:He State-to-State Collision Rates Determined by Raman Spectroscopy

B. Maté, J. M. Fernández, G. Tejeda and S. Montero


	
28/M
	High-Pressure Raman Study on a Relaxor Ferroelectric Perovskite Pb(Mg1/3Nb2/3)O3
Y. Morioka, H. Saitoh, S. Suzuki, and T. Shishido



	
29/M
	Raman Scattering Spectra in Magnetoelastic Crystals
CsDy(1-x)Gd(x)(MoO4)2
N. Nesterenko, V. Gnezdilov, V. Fomin, Ya. Zagvozdina, Yu. Kharchenko


	
30/M
	Vibrational Studies and Density Functional Theory Calculations on 3-Silaoxetane And 3-Silathietane

I. Pavel, D. Moigno, W. Kiefer, K. Strohfeld and C. Strohmann


	
31/M
	Ultra-High Temperature Raman Spectra and Micro-Structure Study of Li2B4O7 Crystal, Glass and its Melt

J. L. You, G. C. Jiang, Q. Wen, H. Y. Hou, Y. Q. Wu, H. Chen and K. D. Xu


section 3
instrumentation / advanced techniques / near field / micro raman / imaging and mapping / 2d raman spectroscopy

	
32/M
	Combined Confocal Raman Microscope with Scanning Electron Microscope; Degradation of the Bio-Degradable Polymers

Y. Aksenov, A. A. van Apeldoorn,, J. D. de Bruijn, C. A. van Blitterswijk,,J. Greve, C. Otto


	
33/M
	Brillouin Scattering In Liquid Toluene

A. Asenbaum, C. Theisen, G. Moser, M. Musso and E. Wilhelm


	
34/M
	Modeling and Measuring the Effect of Refraction and Diffraction on the Focus Lengthening on Confocal Micro-Raman Experiments

L. Baia, K. Gigant, U. Posset, G. Schottner, W. Kiefer and J. Popp


	
35/M
	Characterization of Structural Tranformation of Sodium Molybdenum Oxides by Two-Dimensional Raman Correlation Spectroscopy

B. Chae, Y. Mee Jung, X. Wu, and S. Bin Kim


	
36/M
	Surface-Enhanced Resonance Raman Scattering on Silver Island Films of Single Molecules Dispersed in a Fatty Acid Langmuir-Blodgett Monolayer

C. J. L. Constantino, T. Lemma, P. A. Antunes and R. Aroca


	
37/M
	Towards In Situ Near-Field Raman Microscopy of Single Catalytic Sites

Ch. Fokas, and V. Deckert


	
38/M
	Atr-Snom Raman Spectroscopy

M. Futamata


	
39/M
	A New Single Grating Spectrograph for Ultraviolet Raman Scattering Studies

L. Hecht


	
40/M
	Characterization of Electrochemical Li+ Insertion-Extraction of CoO by Two-Dimensional Raman Correlation Spectroscopy

Y. Mee Jung, H. Chul Choi and S. Bin Kim


	
41/M
	Terahertz Time Domain Spectroscopy of Ordinary and Extraordinary Phonon-Polariton In Lithium Niobate

S. Kojima, N. Tsumura, H. Kitahara, M. Wada Takeda  and S. Nishizawa 


	
42/M
	Phonon Anisotropy Manifestation in Spectra of Raman Scattering by Extraordinarily Polarized Polaritons

T. V. Laptinskaya, A. N. Penin


	
43/M
	High Pressure Brillouin Scattering in Liquid n-Hexane

J. Laubereau, A. Asenbaum, M. Musso, and Emmerich Wilhelm


	
44/M
	Raman Microscopic Study of the Adsorption of Gallic Acid Onto Different Wood Species

I. Mohammed-Ziegler, A. Holmgren and W. Forsling


	
45/M
	Multiwave Solid-State Laser System Based on Stimulated Raman Scattering And Coherent Mixing for Spectroscopic Applications

V. A. Orlovich, P. A. Apanasevich, S. A. Batishche, A. A. Bui, R. V. Chulkov, A. S. Grabtchikov, A. V. Kachinski, A. A. Kouzmouk, A. V. Lisinetskii, I. I. Mishkel and G. A. Tatur


	
46/M
	Two-dimensional Correlation Analysis of glycine During heating by FT-Raman and FT-IR Spectroscopy

S. Sun, Q. Zhou


	
47/M
	Multi-Point Confocal Raman Microscopy Using a Diffractive Optic

F. C. Thorley, D. N. Batchelder and D. C. Lee


	
48/M
	2-D stoichiometry determination BY OMA RAMAN IMAGING

R.A.L. Tolboom, N.M. Sijtsema, J.M. Mooij, J.D.M. Maassen, N.J. Dam and J.J. Ter Meulen

	
49/M
	Apertureless Snom: Ultra-High Resolution Microscopy for Raman Spetroscope

J. J. Wang, D. N. Batchelder, D. A. Smith, J. Kirkham, C. Robinson, Y. Saito, K. Baldwin and B. Bennett



SECTION 4
ULTRA-FAST PHENOMENA / TIME-RESOLVED RAMAN SPECTROSCOPY / ULTRAFAST COHERENT RAMAN SPECTROSCOPY

	
50/M
	Carp – Chirped Adiabatic Raman Passage – Theory & Applications

A. D. Bandrauk and F. Légaré


	
51/M
	Nonlinear Raman Spectroscopy with Uv-Attosecond Pulses

A. D. Bandrauk, N. Hong Shon


	
52/M
	The Application of Femtosecond Time-Resolved Coherent Raman Techniques for the Investigation of Non Radiative Transitions in Polyatomic Molecules

T. Siebert, A. Materny,, W. Kiefer and M. Schmitt


	
53/M
	TRANSFORM RELATION BETWEEN CARS AND ABSORPTION IN THE CASE OF PULSE EXCITATION

I. Tehver



section 5
Surface Enhanced Scattering

	
54/M
	Study of structure and mechanism of charge transfer between bis-crown ether stilbene and bisammonium derivatives of dipyridylethylene. surface-enhanced raman scattering spectroscopy approach

I. S. Alaverdian, A. V. Feofanov, S. P. Gromov, A. Vedernikov, A. Botsmanova and M. V. Alfimov 


	
55/M
	The Chemical Mechanism in the Sers Spectrum of Pyrazine

B. D. Alexander and T. J. Dines     


	
56/M
	The Nature of Charge Transfer States of the Metal-Adsorbate Complex in Sers

J. F. Arenas, S.P. Centeno, I. López Tocón, D. J. Fernández, J. C. Otero


	
57/M
	Bead Injection for Surface Enhanced Raman Spectroscopy. Automated On-Line Monitoring of Substrate Generation and Application in Quantitative Analysis

M. J. Ayora Cañada, A. Ruiz Medina, J. Frank and B. Lendl


	
58/M
	Exploiting  Disposable Media for Surface-Enhanced Raman Spectroscopy – High Sensitivity Raman Measurements From Compact Spectrometers

L. J. Barrett, S. E. J. Bell, A. C. Dennis and S. J. Spence


	
59/M
	Sers Investigation on Some Benzohydroxamic Acid Derivatives Adsorption on Silver and Copper

O. Blajiev and A. Hubin


	
60/M
	A Theoretical Study on Single Molecule Surface Enhanced Raman Scattering

S. Corni and J. Tomasi


	
61/M
	Sers and Seir Joint Studies on Gold, Silver and Copper Nanostructures

C. Domingo, J. V. Garcia-Ramos, S. Sanchez-Cortes and J. A. Aznarez


	
62/M
	Surface-Enhanced Raman Scattering Spectroscopy Study of New Azacrown-Containing Chromene

A. V. Feofanov, I. S. Alaverdian, O. A. Fedorova, A. V. Chebun’kova, S. P. Gromov and  M. V. Alfimov


	
63/M
	THEORETICAL EVALUATION OF THE LOCAL ELECTRIC FIELD ON Ag PARTICLES

M. Futamata


	
64/M
	Surface-Enhanced Raman Study of the Adsorption of Lucigenin and Related Viologens on Ag Nanoparticles and Electrodes: Influence of Different Anions

J. V. Garcia-Ramos, J. I. Millán, S. Sanchez-Cortes and C. Domingo


	
65/M
	DENSITY FUNCTIONAL THEORETICAL AND SURFACE-ENHANCED RAMAN SPECTROSCOPIC STUDY ON GUANINE AND ITS ALKYLATED DERIVATIVES: THE INFLUENCE OF pH AND SURFACE SUBSTRATE

B. Giese and D. McNaughton


	
66/M
	DEVELOPMENT AND CHARACTERIZATION OF SERS-ACTIVE SUBSTRATES FOR NEAR-FIELD RAMAN SPECTROSCOPY

J. Grand, J.-L. Bijeon, M. Lamy de la Chapelle, P.-M. Adam, S. Kostcheev, A. Rumyantseva, P. Royer

	
67/M
	New Sers Active Substrates-Silver Particle Films Prepared from Aggregation of Silver Particles Trapped at an Air-Water Interface

J. Hu, B. Zhao, W. Xu, Y. Fan, B. Li, and Y. Ozaki


	
68/M
	SURFACE-ENHANCED RAMAN SPECTROSCOPIC AND ATOMIC FORCE MICROSCOPIC STUDIES OF SELF-ASSEMBLE Au-Pt NANOPARTICLES WITH DIFFERENT SIZES

J.-Q. Hu, B. Ren, J.-W. Yan, Z.-L. Yang and Z.-Q. Tian, L.-H. Lu, H.-J. Zhang, S.-Q. Xi


	
69/M
	Raman, Surface Enhanced Raman Spectroscopy and Density Functional Theory Studies of 2-Formylfuran

T. Iliescu, M. Bolboaca, S. Cînta-Pînzaru, R. Pacurariu, D. Maniu, M. Ristoiu, W. Kiefer


	
70/M
	TLC-Raman and TLC-SERS measurements of compounds containing amino and carboxyl groups

K. István and G. Keresztury


	
71/M
	Mass Production of Nano-Sized Silver Particles for Highly Active Sers Substrates

M. S. Lee, S. I. Nam, E. S. Min and S. B. Kim


	
72/M
	Single Molecule Detection of Ptcd-Nh2 by Surface Enhanced Resonance Raman Scattering on Gold and Silver Colloids

T. Lemma and R. Aroca


	
73/M
	RAMAN AND SURFACE ENHANCED RAMAN STUDY OF METOCLOPRAMIDE AT DIFFERENT pH VALUES

N. Leopold,, S. Cîntă Pînzaru, G. Damian, O. Cozar, J. Popp, W. Kiefer


	
74/M
	Mercaptopurine Adsorption on Silver Colloid Studied by Surface Enhanced Raman Spectroscopy

N. Leopold,, S. Cîntă Pînzaru, W. Kiefer, B. Lendl


	
75/M
	HYDROXYLAMINE REDUCED SILVER COLLOID: A NEW SUBSTRATE FOR SURFACE-ENHANCED RAMAN SCATTERING

N. Leopold,  B. Lendl

	
76/M
	Further extending of surface-enhaNced raman spectroscopy on Rhodium in the solid/ gas system

X.-F. Lin, B. Ren, Y.-Y. Liao, Z.-Q. Tian


	
77/M
	A Comparison of Electrochemical and Colloidal Surface Enhanced Raman Scattering (Sers) from two Analytes Designed to Chemisorb to Silver Surfaces

R. E. Littleford, G. Dent, D. Graham, C. McHugh and W. E. Smith


	
78/M
	Contribution of the Charge Transfer Mechanism to the Sers Spectra of 2,4,6-Trimethylpyridine on Silver Electrode

I. López-Tocón, S. P. Centeno, M. R. López Ramírez and J. C. Otero


	
79/M
	Single Molecule Detection with Sers

Y. Maruyama,, M. Ishikawa and M. Futamata


	
80/M
	Rdx Detection by Flowcell Serrs

M. L. Monaghan, W. E. Smith, D. Graham, C. McHugh, R. Lacey, M. Hogbin


	
81/M
	Correspondence of the Sers Spectra of 4-Methylpyridine in Silver Hydrosol and Adsorbed on Silver Electrode

M. Muniz-Miranda


	
82/M
	Towards Molecular Recognition of Enantiomers Using Surface-Enhanced Raman Spectroscopy

G. Nikolakopoulos, S. Bottle and P. M. Fredericks


	
83/M
	Surface Enhaced Raman Spectroscopy Investigation of Methionine Containing Dipeptides Adsorbed on Colloidal Silver

E. Podstawka,, L. M. Proniewicz,, Y. Ozaki,


	
84/M
	Raman Spectroscopy of Spin Crossover Complexes in a Dna Environment

K. L. Ronayne, J. J. McGarvey, G. Molnár,, C. G. Coates, J. G. Hamilton, J. McGinley, A. C. Dennis.


	
85/M
	Identification of Drugs and Their Human Metabolism Products by Coupling of Liquid Chromatography and Surface-Enhanced-Raman Scattering Spectroscopy

B. Sägmüller, B. Schwarze, B. Brehm, S. Schneider, G. Rozing


	
86/M
	A Simple Chemical Method for the Preparation of Silver Surfaces for Efficient Sers

Y. Saito, J. J. Wang, D. A. Smith and D. N. Batchelder


	
87/M
	RAMAN STUDY OF THE ADSORPTION OF ANTHRAQUINONE DRUGS ON Ag NANOPARTICLES AND THEIR COMPLEXES WITH ALBUMINS OF DIFFERENT ORIGINS

S. Sanchez-Cortes, G. Fabriciova, C. Domingo, J. V. Garcia-Ramos and P. Miskovsky


	
88/M
	SERRS of Methyl Green

I. T. Shadi, B. Z. Chowdhry and R. Withnall


	
89/M
	SERRS of Metanil Yellow

I. T. Shadi, B. Z. Chowdhry, M. J. Snowden and R. Withnall


	
90/M
	Ethylene And Oxygen On Cold-Deposited Copper Investigated By Ir-Transmission And Raman Spectroscopy

M. Sinther, C. Siemes, A. Bruckbauer, A. Pucci, A. Otto


	
91/M
	Preparation of Sers-Active Electrodes Via Electrocrystallization of Silver

E. Tourwé and A. Hubin


	
92/M
	The contribution of the lightning-rod effect to surface-enhanced Raman scattering of pyridine adsorbed on some transition-metal surfaces

Z.-L. Yang, J.-L. Yao, B. Ren, H.-G. Zhou and Z.-Q. Tian


	
93/M
	Sers Study of Induced Adsorption of Biphenylcarboxylic Acid on Gold Colloid Monolayer

S.-C. Yu, K. H. Yu , J. M. Rhee, and S. Ko



section 6
non-linear effects / cars / rikes

	
94/M
	Ten Years Of Stimulated Raman Spectroscopy for Temperature Diagnostic in Rocket Engines

H. Berger, F. Chaussard, X. Michaut, R. Saint-Loup, P. Joubert, J. Bonamy and D. Robert


	
95/M
	Characterization of Uroporphyrin I Octamethyl Ester by Resonance Cars and Resonance Raman Spectroscopy

J. Koster, S. Schlücker, J. Popp and W. Kiefer


	
96/M
	Structure of Red Fluorescent Protein Dsred as Revealed from Resonance Cars Spectra
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SECTION 1
THEORETICAL ADVANCES IN RAMAN SCATTERING: VIBRATIONAL ANALYSIS / MOLECULAR DYNAMICS AND STRUCTURE / BAND SHAPE / BAND INTENSITY

VIBRATIONAL ANALYSIS OF BENZALDEHYDE: RAMAN SPECTRA AND DFT CALCULATIONS
Z. Meić1, T. Hrenar1, R. Mitrić2 and G. Keresztury3
1Faculty of Science, University of Zagreb, Strossmayerov trg 14, HR-10000 Zagreb, Croatia; e-mail: zmeic@rudjer.irb.hr
2Humboldt Universität zu Berlin, Institut für Chemie, Brook-Taylor-Str. 2, D-12489 Berlin, Germany

3Chemical Research Center, Hungarian Acad. Sci., P.O. Box 17, H-1525 Budapest, Hungary; e-mail: kergabor@chemres.hu
An accurate prediction of vibrational spectra present one of the most demanding tests for potential energy surface, which is also a test for the electronic structure method of the calculation. In this study, two electron correlation functionals, namely B3LYP and B3PW91, were tested by performing calculations of vibrational wavenumbers and vibrational dynamics for benzaldehyde (BA). Two basis sets, i.e. 6-31G* and 6-311+G**, were used.

Benzaldehyde is a proper molecule for this kind of testing due to its size and availability of experimental data for several deuterated isotopomers. The small number of atoms allows one to perform a fast and reliable calculation which than can be compared with the experimental results.

The influence of chosen functionals and quality of basis sets on the obtained results will be presented and discussed. Vibrational patterns of some characteristic modes including Raman intensities will be compared with experimental results.

SECTION 3
INSTRUMENTATION / ADVANCED TECHNIQUES / NEAR FIELD / MICRO RAMAN / IMAGING AND MAPPING / 2D RAMAN SPECTROSCOPY

2-D STOICHIOMETRY DETERMINATION BY OMA RAMAN IMAGING

R.A.L. Tolboom1, N.M. Sijtsema1, J.M. Mooij2, J.D.M. Maassen2, N.J. Dam1 and J.J. ter Meulen1*

1Applied Physics / 2Mathematical Institute, University of Nijmegen

Toernooiveld 1, 6525 ED Nijmegen, The Netherlands, htmeulen@sci.kun.nl
The stoichiometry of a combustible gas mixture is a measure for the amount of fuel and oxydiser present. It is an important number in, amongst others, gas transportation to track whether or not the mixture is close to the explosion limit, and in combustion processes, where it prescribes the reaction path followed. Therefore, it is worth an accurate measurement.

When using Raman scattered light off molecules, we are able to detect 2-D partial density distributions from methane and nitrogen. Unfortunately, there is a spectral overlap of the (2(e) Raman-band of methane with the oxygen Raman-band, causing an ambiguity in the signal detected around that wavelength, asshown in Fig 1. The spectrum indicates that Raman scattering allows for the distinction between nitrogen and methane, and from scattering theory, it is known that the Raman scattering intensity depends on partial density only.
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Fig 1. Spectra of pure methane and of ambient air. Both spectra were obtained for 355 nm illumination recorded through the imaging spectrograph with a 1200 gr/mm grating when operated with a narrow entrance slit. The methane spectrum is an average of 125 laser pulses and the ambient air spectrum of 1500 laser pulses. Both spectra are averaged over 20 strips.

There are (at least) two ways to detect the Raman scattered light. Firstly, two separate cameras, each of which is equipped with the right transmission filter, record the Raman scattered light off methane and nitrogen separately. This set-up suffers from potential problems in triggering and imaging exactly the same measurement area. Secondly, an Optical Multi-channel Analyser (a composite apparatus of an imaging spectrograph and a camera) can be used to record the methane and nitrogen distributions simultaneously. Now, the issue is the interpretation of the data as the OMA mixes up spatial and spectral information.

An analysis shows that the entangling can be described by a convolution of the spatial distribution with the spectral profile, if it is assumed that every point in the entrance slit has the same spectral profile (the intensity may vary!). This deconvolution can be solved for the spatial distribution via Fourier transformations. However, this results in noisy images in which the “signal” drowns. This is depicted in Fig 2 in the second picture from the right for the case of a grid illuminated with two spectral lines of an Hg(Ar) calibration pencil. However, interpreting the data as stochastic variables and applying a filter to them, based on Bayesian statistics the deconvolution turns into the right most picture.
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Turning our attention towards stoichiometries again, a deconvolution of the complex methane structure and the easier nitrogen structure give stoichiometry determinations within 10% of the preset mixing ratio for three different flows. The Raman images were taken on a pre-mixed methane / dry air flow that was burnt downstream of the measurement area. They consisted of 625 laser shots.
[image: image8.wmf]h

e

i

g

h

t

 

[

p

i

x

e

l

]

longitude [pixel]

h

e

i

g

h

t

 

[

p

i

x

e

l

]

longitude [pixel]

3.10 mm wide entrance slit

wavelength * longitude [pixel]

h

e

i

g

h

t

 

[

p

i

x

e

l

]

0.04 mm wide entrance slit

wavelength [pixel]

h

e

i

g

h

t

 

[

p

i

x

e

l

]

579.40 nm

576.96 nm



SECTION 5
SURFACE ENHANCED SCATTERING

DEVELOPMENT AND CHARACTERIZATION OF SERS-ACTIVE SUBSTRATES FOR NEAR-FIELD RAMAN SPECTROSCOPY

J. Grand, Je.-L. Bijeon, M. Lamy de la Chapelle, P.-M. Adam, S. Kostcheev, A. Rumyantseva, P. Royer


Laboratoire de Nanotechnologie et d’Instrumentation Optique, Université de Technologie de Troyes,12 rue Marie Curie, BP 2060, 10010 Troyes cedex, France

Our aim is to develop a Near-Field Raman Spectrometer by coupling a micro-Raman system to an Apertureless-Scanning Near Field Optical Microscope (A-SNOM). With such a set-up we can expect to record a Raman spectrum with a ~10 nm lateral resolution. The main issues to face in this kind of experiment is the weakness of Raman scattering (small cross-section and low concentration). To cope with this problem, we choose to study SERS (Surface Enhanced Raman Scattering) - active substrates as a first step towards Near-Field Raman.

Several effects are known to give rise to this enhancement of Raman signal. Localized surface plasmon turned out to play a great part in Surface Enhanced Raman Scattering ; we thereby focused our study on this mechanism of  SERS.

In this presentation we will show the fabrication process of two types of substrates:

· Evaporated metal-island films (Au, Ag) followed by post-evaporation annealing to modify the shape and the environment of particles.

· Electron Beam Lithography patterns which allow a better tuning of localized surface plasmon resonance to a specific wavelength.

These samples are then characterized optically by extinction spectroscopy while topography is controlled with AFM and SEM. This study should lead to a better control and understanding of SERS-active substrates, thus optimising the signal needed for near-field experiment.

ON-LINE MONITORING OF AIRBORNE CHEMISTRY IN LEVITATED DROPLETS: IN-SITU SYNTHESIS AND APPLICATION OF SERS ACTIVE Ag-SOLS FOR TRACE ANALYSIS BY RAMAN SPECTROMETRY

B. Lendl1, N.  Leopold1, M.  Haberkorn1, T.  Laurell2 and J.  Nielson2

1 Institute of Chemical Technologies and Analytics, VUT, Vienna, Austria, 
Email: blendl@mail.zserv.tuwien.ac.at
2 Department of Electrical Measurements, Lund University P.O. Box 118, S-221 00 Lund, Sweden

A flow-through microdispenser [
] coupled to a sequential injection system was combined with a ultrasonic trap and a FT Raman spectrometer (Fig. 1). With the experimental set-up well-defined amounts of sample could be sequentially delivered and trapped by the levitator exactly in the focus of the collector objective of the FT-Raman spectrometer. In this way it was possible to generate a single levitated droplet and to add in portions of 50 pL aqueous silvernitrate followed by hydroxylamine. In doing so chemical reduction of the silver occurred in the levitated drop thus yielding silver sol, which served as an airborne substrate for performing surface enhanced Raman (SERS) spectrometry. After generation of the SERS active substrate the analyte was added again using the flow through microdispenser. As analytes, amino-acridine, acridine, mercaptopurine, have been studied showing that sensitivities in the range from 10-11 to 10-6 M could be achieved (Fig. 2). 

The presented experimental set-up is advantageous for several reasons. Airborne SERS substrate generation and application presents a true advantage for performing SERS analysis as for every analysis a new, freshly prepared SERS substrate is available without facing disturbing wall effects. This assures constant activity of the silver sols and avoids carry over which are frequently observed when dealing with standard SERS active surfaces such as electrodes or Ag-sols in conduits. Because of the highly sensitive SERS substrate and the low volume of the levitated droplets limits of detection in the femtogram region could be achieved.

The experimental set-up benefits form the high reproducibility of liquid dispensing as well as of the flow through characteristics of used microdispensers. On base of the obtained results other application in reaction monitoring on the nL-liter scale can be foreseen. 
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Figure 1: Experimental set-up comprising a flow-through microdispenser coupled to an automated flow system, an ultrasonic levitator and a Fourier transform Raman spectrometer
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Figure 2: Surface enhanced Raman spectra of aminoacridine measured in single levitated droplets (diameter ~ 500µm).

HYDROXYLAMINE REDUCED SILVER COLLOID: A NEW SUBSTRATE FOR SURFACE-ENHANCED RAMAN SCATTERING

N. Leopold1,2, B. Lendl1*
1Institut für Chemische Technologie und Analytik, Technische Universität Wien, 
 Getreidemarkt 9-164/AC, A-1060 Wien, Austria; blendl@mail.zserv.tuwien.ac.at 

2Universitatea Babes-Bolyai, Facultatea de Fizica, Kogalniceanu 1, 3400 
 Cluj-Napoca, Romania 

The possibility of utilizing colloidal dispersions of Ag or Au in aqueous solutions as as substrates for enhancing Raman scattering was first demonstrated by Creighton and co-workers in 1979 [1]. For Surface-enhanced Raman Scattering (SERS) experiments, most frequently silver colloids are used that produced by reduction of silver nitrate with sodium citrate, the so called Lee-Meisel [2] method or by reduction of silver nitrate with sodium borohydride following the Creighton [1] procedure. Different Ag+ reducing methods have been reported too [3]. Despite the apparent simplicity of the published procedures for preparing sols, the preparation of highly active SERS colloids is not routine. 

Here we report a new simple and easy method for preparing stable, highly SERS-active silver colloids by reduction of silver nitrate with hydroxylamine at room temperature. Hydroxylamine as reducing agent is widely known [4, 5] but its use for producing silver colloids for SERS has not been reported yet.

The reducing agent is available as hydroxylamine hydrochloride. During the reduction reaction protons are released. Therefore, to compensate the acidity NaOH was added to the reaction mixture. To find the optimum conditions for preparation of highly SERS-active silver colloids, sequence of mixing, mixing rate and temperature were studied. Best results in terms of sensitivity have been obtained with the following protocol: 0.017 g silver nitrate are dissolved in 90 ml distilled water. 0.021 g of hydroxylamine hydrochloride are dissolved in 5 ml distilled water to which 4.5 ml of 0.1 M sodium hydroxide are added. This mixture is then rapidly added to the silver nitrate solution. Within a few seconds a brownish solution with the extinction maximum at ~412 nm and a FWHM of ~115 nm is obtained, that was found to be stable for more than 90 days. The extinction spectrum of the hydroxylamine reduced silver sol is shown in Fig. 1. 

FT-SERS spectra were recorded in backscattering geometry, using a 2 ml cuvette, with a Bruker IFA 106 Raman accessory attached to a Bruker IFS 66 FT-IR spectrometer equipped with a liquid nitrogen cooled Ge detector. The 1064 nm Nd:Yag laser was used as excitation source and the laser power was set to 200 mW. The FT-SERS spectra were recorded with a resolution of 8 cm-1 by co-adding 32 scans each. 
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Fig.1. Extinction spectrum of the

hydroxylamine reduced silver sol.
Before adding the analyte, the silver sols were activated with 70 µl 0.4 M NaCl to a final concentration of 2x10-2 M. Fig. 2 presents the FT-SERS spectra of 9-aminoacridine using as SERS substrates the Lee-Meisel and the hydroxylamine reduced silver colloid. The final concentration of 9-aminoacridine was in each colloid 4x10-7 M. No significant differences can be found between the two spectra. Experiments with other analytes (not shown here) yielded similar results. Consequently we conclude that the colloid properties are comparable with those produced
	Fig.2. SERS spectra of 4x10-7 M

9-aminoacridine adsorbed on 

(A) Lee-Meisel, (B) hydroxylamine reduced silver colloid.



by the Lee-Meisel method. The advantages are fast and easy preparation at room temperature, a high reproducibility and preparation success rate. These features also allow in-situ synthesis of the colloid and employment in on-line measurements. We therefore consider the hydroxylamine reduced silver colloid as a highly sensitive, easy preparable SERS substrate for a variety of different promising applications.
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TIME-RESOLVED RESONANCE COHERENT ANTI-STOKES RAMAN SPECTROSCOPY INVESTIGATIONS: STRUCTURAL DYNAMICS OF PHOTO-ACTIVE PROTEINS

L. J. Ujj, A. C. Terentis, and G. H. Atkinson
Department of Physics, University of West Florida, Pensacola, FL 32514

 Department of Chemistry and Optical Sciences Center, University of Arizona, Tucson, AZ 85721

Picosecond time-resolved resonance coherent Raman spectroscopy (PTR/CARS) has become a valuable experimental methodology for measuring vibrational spectra of reactive intermediates that comprise biochemically important photoreactions [1]. These vibrational spectra provide direct information on the structural (configuration and conformation) changes that underlie biochemical reactivity.  PTR/CARS methods have been used to record vibrational spectra from intermediates having lifetimes that range from picoseconds to microseconds [1-5]. The experimental instrumentation and methodologies developed to record the changes in vibrational spectra (i.e., structural changes) within photoactive proteins at room temperature as a function of time delay will be discussed.

Specifically, the multiplex CARS methodology, using five laser beams to initiate the photoreactions and to generate coherent Raman scattering from the biochemical sample and from the solvent (reference sample) is described in detail.  The third-order susceptibility (((3)) analysis of the resultant CARS data and the quantitative treatment of the instrumental response also are discussed.  Attention is given to the electronic resonance enhancement of the Raman scattering which is used to selectively measure vibrational spectra from multi-component samples containing both transient and static species [2,4,5]. The surprising results of the vibrational structure of artificial bacteriorhodopsin BR6.11 intermediates will be presented for the first time.
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SECTION 7
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UV RESONANCE RAMAN SCATTERING OF FULLERENES
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While a significant amount of research reported in the literature has focussed on the HOMO-LUMO gap of fullerenes, e.g., UV-Vis, electrochemistry, resonance Raman (RR), much less attention has been given to the nature of higher energy electronic transitions.  In comparison, the first allowed electronic transitions of C60 and C70 are only weakly dipole-allowed whereas the electronic transitions below 400 nm are generally strongly dipole-allowed.

Work performed in this laboratory [1,2] has confirmed that vibronic coupling is the most important consideration in the intensity enhancement for Raman bands – in particular the bands due to non-totally symmetric modes – when the laser excitation is in resonance with these lower energy, weakly-allowed transitions.  Given the connectivity of the cage structure of fullerenes and the high level of degeneracy of the electronic and vibrational levels, the question is posed, is vibronic coupling a significant consideration in the intensity enhancement of Raman bands at UV excitation?

Experimentally, fullerenes (solid) are prone to photo-transformation when irradiated with high laser flux. While there are other complicating factors, such as the presence of oxygen [3], we have previously been able to show for visible laser lines that the integrity of the fullerene sample can be maintained with a judicious choice of laser power combined with a custom-built spinning cell [4].  

The aims of this current work are (A) to obtain reproducible RR spectra of C60 and C70 with UV excitation (325 nm) without photodegradation and (B) to better understand RR scattering mechanisms of fullerenes at these higher energies.

Our work shows that the RR experiment for pure C60 using 325(nm excitation results in a spectrum that differs markedly from that reported in the literature for 257(nm excitation [5].  In our experience, the difference in the previously reported results are due, in part, to photo-induced changes that have occurred in the C60 sample.  

Phototransformation of C60 is reported to occur in the visible and ultraviolet regions when light is incident on thin solid films at a moderate optical flux (>5 W/cm2) [6]. Quenching of the intensity of the band due to the Ag(2) mode at 1469 cm(1 and the appearance of a new band at 1458 cm(1 are two of the characteristic spectral changes used to monitor the condition of the sample.
Various techniques have been employed in this study to overcome polymerisation and/or photodegradation, the most effective being a combination of reduced irradiance (i.e., optical flux W/cm2) and a custom-built spinning stage as demonstrated by the spectra shown in Figure 1.  Also of note are the high irradiances that were used in this work – much higher than those reported in the literature.
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Fig. 1. Raman spectra of C60 obtained with 325(nm excitation. A: Sample in spinning cell. S/N: 68, irradiance = 190986 W/cm2, collection time of 2 min 30 sec. B: Sample in KBr matrix. S/N: 20,

irradiance = 19098 W/cm2, collection time of 14 min.

Interestingly in both the RR spectra of C60 and C70, the appearance of bands due to non-totally symmetric modes implies that vibronic coupling is important for these higher energy transitions of fullerenes.  However, for C70 at UV excitation, there are more bands present due to totally symmetric modes relative to those due to non-totally symmetric modes compared with the visible RR experiment [1,2].  This suggests that A-term scattering may be a significant mechanism in the RR band intensity for the resonant electronic transition of higher energy.
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OTHER NANOSCALE MATERIALS AND OTHER NEW MATERIALS
CHARACTERIZATION OF GaP AND TiO2 NANOWIRES BY RAMAN SPECTROSCOPY
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We have performed Raman studies on GaP and TiO2 nanowires produced in large quantity by chemical way. By comparing the Raman spectra obtained for nanowires with those of bulk materials, microcrystals and nanoparticles, we have been able to determine some specific vibrational properties as their one-dimensional character and size effect. In this latter case, we give evidence of confinement effect on optical modes as well as on acoustic ones.

SECTION 13
THE SOLID STATE: NON-CRYSTALLINE MATERIALS /

MOLECULAR CRYSTALS / PHASE TRANSITIONS /

OTHERS

REVERSIBLE PHASE TRANSITION IN Zn2(O,O-DICYCLOHEXYL DITHIOPHOSPHATE)4, STUDIED BY RAMAN SPECTROSCOPY AND COMPARED WITH NMR RESLULTS

M. L. Larsson*, A. Holmgren, and W. Forsling

Luleå University of Technolgy, SE 971 87 Luleå, Sweden, e-mail: Margareta.Larsson@km.luth.se
Organic dithiophosphates (DTP) are used as collector agent in the flotation-process of sulphide minerals. There are several types of applications where metal dithiophosphates are used, e g Zincdithiophosphates (ZnDTP, Zn2DTP4) are used as an additive to lubricating oil. Although dithiophosphates are frequently used, only little attention has been paid to an understanding of their properties on the molecular level. However, there are some IR-studies of the adsorption of dithiophosphates on different kinds of surfaces, e g ZnS [1] and gold [2]. Moreover, the complexes of metal dithiophosphates are shown to have a rich variety of composition and structure [3], which also make them very interesting. The structure, vibrations and force field of dithiophosphates has also been discussed by S. Jiang et al [4].

The ultimate reason to the present study, was the observation during solid state 31P NMR study of Zn2(O,O-dicyclohexyl DTP)4 that the number of phosphorous signals was depending on the temperature of the sample and that the temperature dependence was a reversible process. Some kind of phase transition took place when the temperature was raised from (25(C to (45-50(C, and this rendered a change in the NMR-spectrum (two phosphorous signals at 25(C, and four phosphorous signals at 45-50(C). Our objective was to gain complementary information about these phase transitions from the interpretation of IR and Raman spectra.

Zn2(O,O-dicyclohexyl DTP)4 was prepared by reacting zinc chloride with Na(O,O-dicyclohexyl DTP) in aqueous solution and by subsequent recrystallization from anhydrous ethanol. IR (Bruker IFS 113V) and Raman (Renishaw 2000 Raman microprobe system, 632 nm) spectra were recorded on the solid obtained before as well as after recrystallization, in the temperature range 25 - 60(C. 

The IR spectra of the samples before and after recrystallization showed no differences. According to IR spectra there is some water coordinated, especially in the sample that was not recrystallized. The water evaporated when the temperature was raised, but no other changes in IR spectra could be seen. In Fig 1 the Raman spectra of the two samples are shown. There are some changes with temperature in the spectra of the sample that was recrystallized, when raising the temperature. The intensity of the peak at 1022 cm-1is reduced and the intensity of the peak at 1031 cm-1is increased with increasing temperature. The peak intensity at 800 cm-1 decreases with temperature is missing in the spectrum obtained at high temperature, and a new peak appears at 433 cm-1. This is a clear indication of a conformational change of the complex. When the

sample is cooled to room temperature the spectrum regain its original feature. The spectrum of the recrystallized sample at higher temperature almost resembles the spectrum of the sample obtained from water solution. There were no changes in the spectra of the sample obtained from water when raising the temperature. 

The structure of Zn2(O,O-dicyclohexyl DTP)4 is known [5]. There are two terminal DTP ligands coordinated to zinc in the bidentate manner to form two planar four-member chelate rings. The neighbouring zinc atoms are linked through the two bridging DTP-ligands to form a dimer. This leads to the formation of a eight-member ring (Zn-S-P-S-Zn-S-P-S) in the boat conformation, having a two-fold symmetry axis. The dimer will have D2 symmetry. The two phosphorous signals from NMR spectrum have been interpreted as, one for the bridging ligands and one for the two terminal ligands. When there are four phosphorous signals the interpretation is that the conformation of the eight-member ring change so that the equivalence of the two bridging and the two terminal ligands are broken. A change in conformation of the recrystallized sample at higher temperature is in accordance with our observation based on Raman spectra. However, because of the reduced intensity of the 800 and the 1022 cm-1 lines it seems likely that the conformational change is localized to the hexyl ring and the P-O-C entity. 
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Fig 1. Raman spektrum of Zn2(O,O-dicyclohexylDTP)4, (A) recrystallized, measured at 40(C, (B)recrystallized, measured at 55(C, and (C) not recrystallized, measured at 40(C.

M. L. Larsson, A. Holmgren, and W. Forsling, JCIS, 242, 25, (2001)

Persson, N-O., Uvdal, K., Almquist, O., Engquist, I., Kariis, H., and Liedberg, B. Langmuir, 15, 8161, (1999).

I. Haiduc, D. B. Sowerby, and S-F. Lu, Polyhedron, Vol 14, 23, 3389, (1995).

S. Jiang, S. Dasgupta, M. Blanco, R. Frazier, S. Yamaguchi, Y. Tang, and W. A. Goddard, J. Phys. Chem., 100, 15760, (1996).

A. V. Ivanov, W. Forsling, M. Kritikos, O. N. Anzutkin, A-C. Larsson, F. A. Zhukov, and Z. F. Yusupov, Doklady Chemistry, 375, 236, (2000).

IRRADIATION-INDUCED DISORDERING OF GRAPHITE AND RAMAN SPECTRA
K. Niwase

Department of Physics, Hyogo University of Teacher Education, Yashiro, 
Hyogo 673-1494, Japan  niwase@sci.hyogo-u.ac.jp
Graphite is one of interesting materials for Raman spectroscopy. From a remarkable broadening of the Raman spectra [1] and the appearance of the halo pattern in the transmission electron microscope (TEM) diffraction pattern observed along the c-axis [2], it has been reported that disordering of graphite occurs under high-energy particle irradiation. In this paper, we will briefly review our experimental and theoretical works on the change of Raman spectra under irradiation. 

We irradiated highly oriented pyrolytic graphite (HOPG) foils with 25 keV He+ at temperatures ranging from room temperature (RT) to 973 K. The specimens were examined by means of Raman spectroscopy and transmission electron microscopy (TEM) [2,3]. After irradiation, a new peak appears around 1355 cm-1 (D peak) in addition to the original graphite peak around 1580 cm-1 (G peak). The diffraction pattern observed along the c axis by TEM for each specimen are classified into three patterns of spot, halo and spot, and halo, which are referred as s, hs, and h, respectively hereafter. The Raman spectral change closely correlates with the TEM diffraction change. The onset and the completion of amorphization corresponds to a remarkable increase of the two main Raman peaks and a complete overlapping of the two peaks, respectively. Increasing the irradiation temperature is seen to delay of the onset of the amorphization. The Raman spectra are deconvoluted into several characteristic peaks with a least-squares algorithm. 

A difference can be clearly observed between the changes of the intensity ratio of the two peak, ID/IG, and the full width at half maximum of the G peak. Below 473 K, the ID/IG is already larger than 1 at the initial stage of irradiation. After reaching a maximum, it gradually decreases and levels off at a value of 0.9. Above 573 K, the ID/IG increases steadily and levels off at 0.9. The amorphization corresponds to the dose range where the ID/IG levels off. On the other hand, the FWHM of the G peak gradually increases at the initial stage, but it increases dramatically when amorphization starts. Thus the change of the FWHM more closely correlates with the amorphization process than that of the ID/IG. Linear relationships between the FWHM and the dose can be seen at each irradiation temperature, but the increase rate decreases with increasing irradiation temperature. A significant reduction of the increase rate can be found between 573 and 673 K. Three linear relations are seen in the relation between the FWHM and ID/IG under 25 keV He+ irradiation and they correspond to the appearance of the TEM diffraction pattern of s, hs, and h. One should note, however, that several data below 473 K deviate from this relation, indicating different paths [3].

 The intensity ratio of ID/IG for various grades of graphite has been accepted to have an inverse proportionality against a “crystalline size La” [4,5]. However, we have found that a significant reduction of the ID/IG appears for the RT-irradiated HOPG on annealing at 473 K, which cannot be explained by the crystalline size change [6]. This implies that the change of ID/IG under irradiation should not be attributed simply to the crystalline size change, but to defects produced in the basal planes such as single vacancies or vacancy related clusters. This reduction only occurred for unamorphized specimens. Nakamura and Kitajima have found that the ID/IG has a square root dependence on the irradiation dose before amorphization [7]. They successfully explained this result as arising from the reduction of phonon correlation length due to vacancy formation. According to the model, an important relation between the atomic concentration of the in-plane defects CV and the intensity ratio ID/IG has been found as 




CV =k(ID/IG)2



(1)

Where k is a constant. Utilizing this equation, one can estimate the amount of in-plane defects which is repaired upon annealing. It has been shown that the intensity ratio, which reaches values of about 0.9 and 1.5, after 25 keV D+ irradiation at RT to doses of 5.0x1019/m2 and 1.0x1020/m2, respectively, remarkably decreased on annealing at 473 K, and 873 K finally reaches value of 0.1 and 0.3, respectively. From Eq. (1), we estimated that 98 % and 96 % of the in-plane defect are recovered on annealing, respectively [6]. 
The above progress in experimental and theoretical works by Raman spectroscopy has allowed us to investigate the disordering process of graphite from the viewpoint of in-plane defects of vacancies and their related structure. Recently, we have proposed a model (disordered region model), based on the idea that that the amorphization is induced by the accumulation of the disordered region [8]. The disordered region model has successfully predicted the temperature dependence of the critical dose for amorphization and provides the activation energies of point defects. More recently, we have refined the disordered region model, assigning the disordered region to a dislocation dipole [9]. The refined model (dislocation accumulation model) can predict the change of defect concentration and leads to a useful relation to estimate CV quantitatively from the Raman intensity ratio in the case where most of the in-plane defects are single vacancies:

CV = 0.0016 (ID/IG)2.     
   

(2)
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SECONDARY AND TERTIARY STRUCTURE OF HUMAN ACID (1–GLYCOPROTEIN BY HOMOLOGY MODELING AND VIBRATIONAL SPECTROSCOPY: TOPOGRAPHY OF THE HIGH-AFFINITY BINDING SITE
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     Human acid α1-glycoprotein (AGP), also named orosomucoid, is a single polypeptide formed of 183 amino acids, with two disulfide bonds, and five carbohydrate chains amounting to about 40 % of the total mass of 41 kDa. AGP belongs to the lipocalin family of proteins, a heterogenous group of extracellular proteins that bind a variety of small hydrophobic ligands. However, it is known that AGP plays a role under inflammatory conditions and is able to bind basic drugs and certain steroid hormones, its biological function and 3D structure remains unknown [1]. Our recent study was concerned on thermal stability and some structural aspects in acid media [2]. Thus, to complement our work we connect Raman and infrared spectroscopy with molecular modeling to reveal 3D structure of AGP.

We provided homology modeling of the complete structure of the protein moiety of the human AGP (see Fig. 1). The lipocalins are small proteins around 200 residues, with molecular masses averaging 20 kDa. Although the amino acid sequences of the family members show low sequence identity, even below 20 %, and are quite divergent, they have a very similar folding pattern and the tertiary structures of lipocalins are strongly preserved. A model structure using the available lipocalin structures as templates was constructed with the MODELLER program [3]. Refinement was achieved through interactive visual and algorithmic analysis and minimization with the TRIPOS force field included in the SYBYL/MAXIMIN2 module. The docking of progesterone into the binding pocket was explored with the AUTODOCK program [4] followed by molecular mechanics optimization of the most interesting complexes.

Secondary structure of AGP and its changes upon heat-shock or progesterone binding was experimentally determined by analysis of infrared amide I & II bands and Raman amide I band. Progesterone binding was followed by Raman difference spectroscopy in details. For observation of the protein dynamics we tested stability in temperature range 20–70 °C in a three steps process – heating, cooling, and the second heating. The collected spectra were analyzed by methods of factor analysis to reveal subtle motions of AGP terminal chains. Environment and conformation of tyrosine, tryptophan and cysteine residues were characterized. Our results from Raman spectra indicate high rigidity of the protein structure and thus fully support quality of its calculated model.
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	Fig. 1. The molecular model of AGP consists of

one domain which shows an eight-stranded antiparallel (-barrel with an N-terminal and C-terminal (–helix. The barrel is open at one side and encloses a binding pocket. There are three loops that are close to each other in the 3D structure and constitute the bottom of (–barrel. All five N-glycosylation sites on the asparagine side chains are solvent exposed.
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Fig. 2. Raman spectrum of AGP (7.5 mg/ml in 20 mM TrisHCl, pH 7.4)
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SECTION 20
SURFACE / INTERFACIAL PHENOMENA

LOCAL SURFACE CHEMISTRY OBSERVED BY SURFACE-ENHANCED RAMAN SPECTROSCOPY. ADSORPTION OF CO ON Au
A. Kudelski*, B. Pettinger

Fritz-Haber-Institut der Max-Planck-Gesellschaft, Faradayweg 4-6, D-14195 Berlin Germany, E-mail: kudelski@fhi-berlin.mpg.de
The normal Raman scattering is an extremely inefficient process having a cross section that is many orders of magnitude smaller than that of fluorescent dyes (about 10-30 cm2 sr-1 then 10-16 cm2 sr-1, respectively). This situation changes dramatically if one studies molecules adsorbed on rough metal substrates or aggregates of metal clusters of subwavelength dimensions. While the surface enhancement is weak for transition metals, it can become giant for noble metals such as Cu, Ag, and Au. This latter effect is known as surface-enhanced Raman scattering (SERS). Recently, it has been shown that the Raman cross section for a specific class of adsorbed molecules can be as high as 10-15 cm2 per molecule, making single molecule Raman spectroscopy achievable [1].

The extremely large SERS enhancement appears to be a very “local” process with a high spatial confinement. For example, SERS investigations on colloidal systems revealed that a rather small fraction of nanoparticles have unusually high enhancement efficiencies compared to that of the total ensemble. Consequently, only 0.01% of the molecules in the sample (adsorbed on the so-called ”hot spots”) contributes to the observed SERS signal [2]. Consistently, theoretical simulations reported by Shalaev et al. [3] show that the local electromagnetic enhancements could be in excess of 1010 at rather localized structures.

The most important aspect of Raman experiments with very small number of adsorbates is the opportunity to study properties of molecules and their adsorption sites that are not hidden by a large inhomogeneous line broadening. Kneipp et al. [4] reported a significantly reduced inhomogeneous line broadening for single-wall carbon nanotubes. Meixner et al. [5] and our group [6] demonstrated the same for amorphous carbon deposits at silver colloids or at silver and gold substrates, respectively. Amorphous carbon systems usually exhibit very large inhomogeneous distribution in vibrational frequencies. We showed that this broadening results from superposition of a number narrow Raman lines, each of them arising from local part of a carbon network showing minor inhomogenous broadening.

In this paper we illustrate that fluctuations in SERS spectra represent a more general property of SERS, because it is observable also for small molecules such as CO 

adsorbed at gold substrates. The experimental conditions are the same as described in ref. [6] (We used a Raman spectrometer attached to a microscope and using a high magnification objective).
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Figure 1 shows an example of time series of Raman spectra of CO adsorbed at an SERS activated electrode. In this series in addition to the frequencies for CO adsorbed at top sites [7] at 2117 cm-1 Raman peak for bridge-bonded [7] CO appears, showing large intensity fluctuations. We have also found series where frequencies for CO adsorbed at top sites were significantly fluctuated due to changes of adsorption sites.
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Fig 2. The 1-D spectrum (left most) that illuminates a regular spatial grid. On opening the entrance slit of the spectrograph, each of the two lines forms an image of the grid, and these images overlap (second from left). When deconvolving the measurement, the second image from the right results, being the purely spatial reconstruction of the grid. It is very noisy, whereas a filtered version (right most) clearly shows the grid.
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     Our results clearly indicate that a significant part of the SERS active area changes in a unique fashion in a given time interval. However, it is not conceivable that the type of adsorption site is changed coherently for a substantial part of illuminated area. Note that the focal area has a diameter about dF ~ 2µm. Thus, the spectral fluctuations must arise from a rather small number of very localized domains (with 2r<<dF) having correspondingly larger surface enhancements. Their number and size must be small enough to avoid complete inhomogeneous broadening. For such localized domains adsorption site changes can occur more coherently, in particular if one considers chemical waves as a potential source of the observed Raman fluctuations. Therefore, this work also opens a new possibilities in searching for unusual properties of molecules adsorbed on “strange”/defects sites which may be of special importance in catalysis.





Fig. 1.  Time series of SERS spectra of CO at roughened Au-electrode.  E= +40 mV vs. SCE. 
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