
	   1	  

NCCR MUST 4th Annual Meeting, Engelberg 
January 8-10, 2014 
 
 
Poster authors 
 
1.	  Afonina,	  Svetlana	  (Wolf)	  .............................................................................................................................	  3	  
2.	  Auböck,	  Gerald	  (Chergui)	  ...........................................................................................................................	  3	  
3.	  Baldini,	  Edoardo	  (Chergui)	  ........................................................................................................................	  3	  
4.	  Denitsa	  Baykusheva	  (Wörner)	  .................................................................................................................	  4	  
5.	  Berezovska,	  Ganna	  (Meuwly)	  ...................................................................................................................	  4	  
6.	  Boge,	  Robert	  (Keller)	  ....................................................................................................................................	  4	  
7.	  Borek,	  Joanna	  (Hamm)	  ................................................................................................................................	  4	  
8.	  Brunner,	  Fabian	  (Feurer)	  ...........................................................................................................................	  5	  
9.	  Caviezel,	  Andrin	  (Beaud)	  ............................................................................................................................	  5	  
10.	  Castro-‐Palacio,	  Juan	  Carlos	  (Meuwly)	  ................................................................................................	  5	  
11.	  Das,	  Akshaya	  Kumar	  (Meuwly)	  .............................................................................................................	  5	  
12.	  Donten,	  Mateusz	  (Hamm)	  ........................................................................................................................	  6	  
13.	  Gateau,	  Julien	  (Wolf)	  ..................................................................................................................................	  6	  
14.	  Greif,	  Michael	  	  (Hengsberger)	  ................................................................................................................	  6	  
15.	  Grübel,	  Sebastian	  (Beaud,	  Johnson)	  ....................................................................................................	  7	  
16.	  Hartmann,	  Nick	  (Hauri,	  Feurer)	  ............................................................................................................	  7	  
17.	  Hernando,	  Alberto	  (Vanicek)	  .................................................................................................................	  7	  
18.	  Herrmann,	  Jens	  (Keller)	  ...........................................................................................................................	  7	  
19.	  Hofmann,	  Cornelia	  (Keller)	  .....................................................................................................................	  8	  
20.	  Huber,	  Lucas	  (Johnson)	  ............................................................................................................................	  8	  
21.	  Huber,	  Tim	  (Beaud,	  Johnson)	  .................................................................................................................	  8	  
22.	  Huppert,	  Martin	  (Wörner)	  ......................................................................................................................	  8	  
23.	  Jakobsen,	  Sofie	  (Meuwly)	  .........................................................................................................................	  9	  
24.	  Johnson,	  Jeremy	  (Beaud)	  .........................................................................................................................	  9	  
25.	  Jordan,	  Inga	  (van	  Bokhoven,	  Wörner)	  ...............................................................................................	  9	  
26.	  Kiselev,	  Denis	  (Wolf)	  ..................................................................................................................................	  9	  
27.	  Knopp,	  Gregor	  (van	  Bokhoven,	  Patterson,	  Abela)	  .....................................................................	  10	  
28.	  Koch,	  Marius	  (Vauthey)	  .........................................................................................................................	  10	  
29.	  Kraus,	  Peter	  (Wörner)	  ............................................................................................................................	  10	  
30.	  Kubacka,	  Teresa	  (Beaud,	  Johnson,	  Staub)	  .....................................................................................	  10	  
31.	  Letrun,	  Romain	  (Vauthey)	  ....................................................................................................................	  11	  
32.	  Liberatore,	  Elisa	  (Röthlisberger)	  .......................................................................................................	  11	  
33.	  Licari,	  Giuseppe	  (Vauthey)	  ...................................................................................................................	  11	  
34.	  35.	  Liu,	  Yuzhu	  (Gerber)	  ..........................................................................................................................	  12	  
36.	  Ludwig,	  André	  (Keller)	  ..........................................................................................................................	  12	  
37.	  Miannay,	  François-‐Alexandre	  (Vauthey)	  .......................................................................................	  12	  
38.	  Milne,	  Chris	  (Patterson,	  Abela)	  ..........................................................................................................	  13	  



	   2	  

39.	  Moser,	  Jacques-‐Edouard	  (Moser)	  ......................................................................................................	  13	  
40.	  Mosquera,	  Sandra	  (Vauthey)	  ...............................................................................................................	  13	  
41.	  Nagy,	  Tibor	  (Hauri,	  van	  Bokhoven,	  Abela,	  Patterson,	  Meuwly)	  ...........................................	  13	  
42.	  Niraghatam,	  Bhargava	  Ram	  (Wörner)	  ............................................................................................	  14	  
43.	  Ojeda,	  José	  (Chergui)	  ..............................................................................................................................	  14	  
44.	  Oskouei,	  Ahmad	  (Moser)	  ......................................................................................................................	  14	  
45.	  Patoz,	  Aurélien	  (Vanicek)	  .....................................................................................................................	  14	  
46.	  Penfold,	  Tom	  (Patterson,	  Abela)	  ........................................................................................................	  15	  
47.	  Pomarico,	  Enrico	  (Chergui)	  .................................................................................................................	  15	  
48.	  Ranke,	  Martin	  (Johnson)	  .......................................................................................................................	  15	  
49.	  Rettig,	  Laurenz	  (Johnson,	  Staub)	  .......................................................................................................	  15	  
50.	  Rodenberg,	  Alexander	  (Hamm)	  .........................................................................................................	  16	  
51.	  Rosspeintner,	  Arnulf	  (Vauthey)	  .........................................................................................................	  16	  
52.	  Santomauro,	  Fabio	  (Beaud,	  Johnson,	  Chergui)	  ............................................................................	  16	  
53.	  Savolainen,	  Janne	  (Hamm)	  ...................................................................................................................	  16	  
54.	  Savolainen,	  Janne	  (Hamm)	  ...................................................................................................................	  17	  
55.	  Scarongella,	  Mariateresa	  (Moser)	  .....................................................................................................	  17	  
56.	  Shalit,	  Andrey	  (Hamm)	  ..........................................................................................................................	  17	  
57.	  Soloviov,	  Maksym	  (Meuwly)	  ...............................................................................................................	  17	  
58.	  Sulc,	  Miroslav	  (Vanicek)	  ........................................................................................................................	  18	  
59.	  Tehlar,	  Andres	  (Wörner)	  ......................................................................................................................	  18	  
60.	  Tsai,	  Ching-‐Ju	  (Schertler)	  ......................................................................................................................	  18	  
61.	  von	  Conta,	  Aaron	  (Wörner)	  .................................................................................................................	  19	  
62.	  Wehrle,	  Marius	  (Vanicek)	  .....................................................................................................................	  19	  
63.	  Yushchenko,	  Oleksandr	  (Vauthey)	  ...................................................................................................	  19	  
64.	  Zambrano,	  Eduardo	  (Vanicek)	  ...........................................................................................................	  19	  
65.	  Zimmerman,	  Tomáš	  (Vanicek)	  ...........................................................................................................	  20	  
 
 
  



	   3	  

Poster Abstracts  
 
1. Afonina, Svetlana (Wolf)  
 
Title: Deep UV strategy for coherent discrimination of proteins 
Authors: S. Afonina, D. Kiselev, L. Bonacina J. P. Wolf. 
Institute: GAP-Biophotonics, University of Geneva 
Abstract: Label-free identification of proteins in the human fluids (plasma, serum and saliva) in order to prevent health 
related issues is one of the most exciting topics in proteomics. Coherent control and in particular optimal dynamic 
discrimination (ODD) approach can show good capabilities to achieve that goal. Here we report an application of 
ODD experiment for coherent manipulation of molecular wave packet for protein discrimination. Previously by our 
group it was shown that discrimination is possible for pairs of dipeptides based on tryptophan [1] and amino acids [2]. 
An extension was done to essential proteins of immune system: Immunoglobulin G and albumin. To perform 
broadband deep femtosecond UV shaping MEMS reflective pulse shaper using Reflective-Electro-Mechanical 
Systems (MEMS) was developed and used in this work [3]. 
References: 1. S. Afonina et al, Appl. Phys. B, 111, (4) 541-549 (2013) 2. A. Rondi et al, Phys.Chem. Chem. Phys. 14, 
9317 (2012) 3. S. Weber et al, Rev. Sci. Instrum. 82, 075106 (2011) 
 
2. Auböck, Gerald (Chergui) 
 
Title: Intersystem crossing and coherence transfer in metal complexes 
Authors: Gerald Auböck, Roberto Monni, Kathrin Aziz-Lange, Frank van Mourik, Antonín Vlceck and Majed 
Chergui 
Institute: LSU / EPFL 
Abstract: We present new transient absorption data on [Fe(bpy3)]2+ and [Pt2(P2O5H2)4]4- (PtPOP) over a wide 
range of excitation and probe frequencies and with improved time resolution. The data allows us to gain new insight in 
the intersystem crossing (ISC) mechanism as well as the transfer of vibrational coherence upon ISC for these very 
different complexes. For [Fe(bpy)3]2+ we report new details on the ISC timescales suggesting a branching in the 
relaxation from the initially populated MLCT states to the quintet state. We further observe a previously unreported 
wave packet (200 fs period) in addition to the well-known 250 fs mode and show that this wave packet appears in the 
quintet state and ISC time are independent of the excess energy in the system. For PtPOP, we find transfer of 
vibrational coherence from the singlet state to the generated triplet state, despite an ISC time, much larger than the 
vibrational period, which is rationalized by the specific potential energy surfaces involved. 
 
3. Baldini, Edoardo (Chergui) 
 
Title: Observation of Coherent Acoustic Phonons in Anatase TiO2 Nanoparticles 
Authors: Edoardo Baldini, Enrico Pomarico, Gerald Aubock and Majed Chergui 
Institute: Ecole Polytechnique Federal Lausanne 
Abstract: Femtosecond two-dimensional UV transient absorption spectroscopy is performed on anatase titanium 
dioxide (TiO2) nanoparticles, dispersed in an aqueous solution. The pump wavelength is scanned from 270 to 315 nm, 
in order to initiate the interband charge-transfer excitation of the sample, while the broadband probe monitors the 
dynamics in a spectral range extending from 280 to 360 nm. Two bands of negative signal are clearly resolved and can 
be interpreted in terms of the ground state bleach of the sample. Upon selective excitation at 310 nm, the dynamics can 
be studied in details, revealing the occurance of a strongly damped coherent oscillation superimposed to the recovery 
of the bleach signal in the first 10 ps. The low frequency of the oscillation allows its assignment in terms of a coherent 
acoustic phonon propagating within the TiO2 nanoparticles. The generation and detection mechanisms of such 
coherent acoustic phonon are investigated and discussed. 
References: G. Aubock et al., Rev. Sci. Instrum., 37, 2337 (2012). 
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4. Denitsa Baykusheva (Wörner) 
 
Title: Two-Pulse Orientation:  Mechanisms and Experimental Demonstration using High-Harmonic Generation 
Authors: P. M. Kraus, D. Baykusheva, H. J. Wörner 
Institute: ETH Zürich 
Abstract: We experimentally demonstrate the first field-free molecular orientation using a combination of one-color 
and two-color laser pulses. We show that the emission of high-order even harmonics from oriented CO molecules is 
improved by a factor of 2 compared to the previously used single-pulse two-color scheme. By comparing the temporal 
evolution of the even-harmonic intensity with calculations, we show that our experiment temporally isolates 
orientation created through the hyperpolarizability interaction from orientation arising through ionization depletion. 
References: P. M. Kraus et al. PRL 109, 233903 (2012); E. Frumker et al. PRL 109, 233904 (2012); M. Spanner et al. 
PRL 109, 113001 (2012); S. Zhang et al. PRA 83, 043410 (2011); R. Tehini et al. PRA 85, 043423 (2012).  
 
5. Berezovska, Ganna (Meuwly) 
 
Title: Molecular dynamics simulations of ion pairing in water 
Authors: Ganna Berezovska, Myung Won Lee and Markus Meuwly 
Institute: Department of Chemistry, University of Basel 
Abstract: The reorientation dynamics of water molecules around ions take place on a ps time scale and is important in 
many chemical and biological applications such as ion transport through membrane or solubility of other molecules in 
solution. However, understanding of hydration shell dynamics on a microscopic level is not complete suggesting two 
competitive scenarios: Prevailing role of disruption of a hydrogen-bond network around ions or dominating of ion-
water interactions. Experimental studies of electrolyte solutions show that this results in either increasing or decreasing 
of the water self-diffusion coefficient with concentration, the trend which have not been captured so far by MD 
simulations with any force field.[1] Here we would like to revisit the problem exploring a performance of the 
CHARMM force field with multipolar approach for electrostatic interactions,[2] that have not been done before. We 
test the approach on following systems: solvated cyanide,[3] KBr and NaBr in water. 
References: [1] J. Phys. Chem. B 116, 12007, (2012). [2] Biophys. J. 94, 2505, (2008). [3] J. Chem. Phys. 139, 054506 
(2013). 
 
6. Boge, Robert (Keller) 
 
Title: Combining attosecond science with coincidence momentum spectroscopy 
Authors: M. Sabbar, S. Heuser, R. Boge, C. Cirelli, L, Gallmann, and U. Keller 
Institute: Physics Department, ETH Zurich, 8093 Zurich, Switzerland 
Abstract: In order to fully resolve electron and nuclear dynamics, kinematically complete measurements with 
attosecond time resolution are necessary. Here, we present the successful combination of an attosecond beam-line with 
a coincidence 3D momentum spectrometer. On one hand we overlap either single attosecond pulses or attosecond 
pulse trains in the XUV regime with the IR driving field in a pump-probe scheme. On the other hand we are able to 
record full 3D momentum distributions over the complete solid angle of 4π for electrons and ions in coincidence. This 
paves the way to a novel class of experiments. Together with technical details, first coincidence and pump-probe 
experiments are shown as a proof of principle. 
 
7. Borek, Joanna (Hamm) 
 
Title: 3D IR of phenol/benzene complexation 
Authors: Joanna Borek and Peter Hamm 
Institute: Physical Chemistry Institute, University of Zurich 
Abstract: We present a three dimensional infrared (3D IR) experiment on the dynamics of exchange between free 
phenol and a phenol/benzene complex at thermal equilibrium. 3D IR is an extension of 2D IR into a third frequency 
dimension – it is a technique that allows correlating infrared spectra during two population times, t2 and t4, enabling to 
measure the three point frequency-frequency correlation function. 
Various combinations of the two population times are measured in order to investigate whether the phenol/benzene 
complexation process is Markovian, or if some residual memory of a complexation event persists at a picosecond 
timescale. 
The goal of this study is to test whether widely accepted Markovian approach to chemical kinetics is in fact true or if, 
for fast reactions, one might have to consider non-Markovian effects. 
References: 1. J. Zheng, K. Kwak, J. Asbury, X. Chen, I.R. Piletic, M.D. Fayer Science 309, 1338 (2005); 2. S. 
Garrett-Roe, F. Perakis, F. Rao, P. Hamm; J. Phys. Chem. B, 2011, 115 (21) 
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8. Brunner, Fabian (Feurer) 
 
Title: Distortion-free enhancement of terahertz signals measured by electro-optic sampling 
Authors: Fabian D. J. Brunner, Jeremy A. Johnson, Sebastian Grübel, Andrés Ferrer, Steven L. Johnson, and Thomas 
Feurer 
Institute: Institute of Applied Physics, University of Bern; FEMTO Group, PSI; Institute of Quantum Electronics, ETH 
Zurich 
Abstract: We present three methods for the distortion-free enhancement of THz signals measured by electrooptic 
sampling in zinc blende type detector crystals, e.g., ZnTe or GaP. A technique commonly used in opticallyheterodyne-
detected optical Kerr effect spectroscopy is introduced, which is based on two measurements at opposite optical biases 
near the zero transmission point in a crossed polarizer detection geometry. In contrast to other techniques for an 
undistorted THz signal enhancement, it also works in a balanced detection scheme and does not require an elaborate 
procedure for the reconstruction of the true signal as the two measured waveforms are simply subtracted to remove 
distortions. Both the calculations and experiments indicate that there is an optimal bias point in realistic situations 
where a small fraction of the probe light is scattered by optical components. With all three methods, we demonstrate a 
distortion-free signal enhancement of one order of magnitude. 
References: [will be submitted for publication in JOSAB] 
 
9. Caviezel, Andrin (Beaud) 
 
Title: Laser induced dynamics in half doped manganites: Resolving Jahn-Teller and charge localization dynamics 
Authors: A. Caviezel1, S. O. Mariager1, T. Huber2, C. Dornes2, S. L. Johnson2, G. Ingold1, U. Staub1, C. J. Milne1, 
and P. Beaud1 
Institute: 1 Swiss Light Source, Paul Scherrer Institut, CH – 5232 Villigen PSI, Switzerland; 2 Institute for Quantum 
Electronics, Physics Department, ETH Zurich, CH-8093 Zurich, Switzerland 
Abstract: Disentangling the coupled processes in the material class of strongly correlated electron materials offers 
great challenges due to their intricate balance of competing structural, magnetic and charge interactions. In order to 
advance the understanding of the underlying correlations in these materials our current efforts focus on the interaction 
of the atomic, electronic, and magnetic subsystems on their relevant time scales. In the atomic and molecular regime 
masses are so light and distances so short such that these time scales shift to the subpicosecond range. 
Here, we present our study of specific lattice modulations coupled to the melting of charge and orbital order in a 
manganite by means of femtosecond x-ray diffraction[1-3]. More recently, by recording Bragg reflections sensitive to 
the charge, orbital and structural order on and off resonance at a free electron laser source further progress is made to 
disentangle the interactions of the different ordering mechanisms. 
References: 1 P. Beaud et al., PRL 103, 155702 (2009); 2 A. Caviezel et al., PRB 86, 174105 (2012); 3 A. Caviezel et 
al., PRB 86, 174105 (2012) 
 
10. Castro-Palacio, Juan Carlos (Meuwly) 
 
Title: Reactive collision and final state analysis of N- and O- involving reactions 
Authors: Juan Carlos Castro-Palacio, Tibor Nagy, and Markus Meuwly 
Institute: Department of Chemistry, University of Basel 
Abstract: The N- and O- involving reactions are relevant to the hypersonic flight regime of spacecrafts. In this work 
we aim the calculation of the thermal rate constants and a final state analysis of the products. Results will be compared 
with previous computational and experimental work in order to validate the computational technology [1,2]. For this 
purpose, analytical potential energy surfaces for the ground and first excited states of the NO₂ molecule are 
constructed based on high level ab initio calculations. Then, the reaction dynamics is carried out on the adiabatic 
surfaces. Preliminary results indicate that at 5000 K, the \"NO2+O1\" channel opens in 7-20 % of the cases. The 
\"O1O2 + N\" channel is rarely observed and for a low probability combination of υ, j and collision energy. 
References: [1] D. Bose, G. V. Candler, Thermal rate constants of the N₂+O -> NO+N reaction using ab initio .A\" and 
.A\' potential energy surfaces, J. Chem. Phys., 104, 2825 (1996), [2] D. Bose, and G. V. Candler, Thermal rate 
constants of the O₂+N -> NO+O reaction based on the .A\' and ⁴A\' potential-energy surfaces, J. Chem. Phys., 107, 
6136 (1997). 
 
11. Das, Akshaya Kumar (Meuwly) 
 
Title: Study of Solvation Dynamics Around Photo-excited TM-Complexes: A Molecular Dynamics Approach 
Authors: Akshaya Kumar Das, Rajadurai Vijay Solomon, Franziska D. Hofmann and Markus Meuwly 
Institute: Department of Chemistry, University of Basel 
Abstract: Understanding the structural rearrangement of solvent molecules around photo-excited transition metal (TM) 
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complexes gains increased interest in the recent past because of the importance of such systems in solar energy 
conversion. Following our previous work on Ru and Fe complexes, we studied the structure and dynamics of solvent 
shells around photo-excited Cu(I)(NH3)4 (tetrahedral) to Cu(II)(NH3)4 (square planer) complexes using the 
VALBOND-TRANS (VBT) force field together with molecular simulations. Electronic excitation of Cu(I) to Cu(II) 
brings the system to a non-equilibrium state in which the excess energy is redistributed to the surrounding solvent 
molecules. In the preliminary stage, we found that the structural change tetrahedral to square planer Cu(I) to Cu(II) 
occurs in the sub-picoseconds time scale. The time dependent radial distribution of water molecules was evaluated to 
characterize the structural rearrangement of solvent molecules around the metal center. 
References: (1) L. M. L. Daku et al. J. Phys. Chem. Lett. 2010, 1, 1830-1853, (2) K. Haldrup et al. J. Phys. Chem. A 
2012, 116, 9878-9887, (3) J. J. Szymczak et al. Phys. Chem. Chem. Phys. 2013, 15, 6268-6277 
 
12. Donten, Mateusz (Hamm) 
 
Title: Kinetic study of protonation induced peptide folding 
Authors: M. L. Donten, S. Hassan, P. Hamm 
Institute: Department of Chemistry, University of Zurich 
Abstract: pH jumps have proven to be an effective and biomimetic trigger of protein and peptide folding. We combine 
them with pump probe IR spectroscopy to obtain direct kinetic information about the structural dynamics of folding in 
nonequilibrium conditions. The study of poly-l-glutamic acid included observation of folding kinetics initiated from 
various initial conditions (initial pH) and for different magnitudes of the change of the folding equilibrium. These 
experimental conditions had no influence on the kinetics of the helix formation. Differently peptide length (20 to 440 
residues) impacted the folding times which spanned between 0.6 and 1.7 µs. The outcome of the experiment was 
interpreted in the context of a two state folding scenario following the nucleation propagation mechanism. The study is 
now extended to a Leucine Zipper chosen as a prototype system which includes tertiary structure features. In this case 
folding of two helices forming a dimmer is observed. 
References: M. L. Donten, P. Hamm; Chem. Phys. (2013) vol.422, p. 124-130 
 
13. Gateau, Julien (Wolf) 
 
Title: Comparison of Spectral Broadening Methods in the Deep UV: filamentation and hollow fibers 
Authors: J. Gateau, A. Tehlar, S. Hwu, S. Hermelin, L. Bonacina, Hans Jakob Wörner, Jean-pierre Wolf   
Institute: University of Geneva, ETH-Zürich 
Abstract: This study aims to evaluate the performances of two different approaches (filamentation and rare gas filled 
hollow fibers) for ultrashort broadband pulse generation in the deep-UV essential for current and future experiments 
within the MUST network, i.e. coherent control [1] and high harmonic spectroscopy.  Both methods are compared 
according to the following criteria:  pulse duration (<25 fs), spectrum (≥10 nm), pulse energy (≥100 µJ), and spectral 
stability. A Self-Diffraction Frequency Resolved Optical Gating (SD-FROG) apparatus was employed to measure 
pulse duration after prism compression. 
References: [1] Discriminability of tryptophan containing dipeptides using quantum control, S. Afonina, O. Nenadl, A. 
Rondi, L. Bonacina, J. Extermann, D. Kiselev, I. Dolamic, T. Burgi and J. P. Wolf, Appl. Phys. B, 111, (4) 541-549 
(2013) 
 
14. Greif, Michael  (Hengsberger) 
 
Title: Time Resolved Photoelectron Diffraction 
Authors: Michael Greif, Luca Castiglioni, Juerg Osterwalder, Matthias Hengsberger 
Institute: Physik Institut 
Abstract: X-Ray photoelectron diffraction (XPD) as well as uv-light photoelectron diffraction (UPD) are powerful 
methods to probe surface structures with atomic resolution. Scanning the photoemission intensity distribution above 
the sample yields an interference pattern, i. e. the photoelectron diffractogram. This pattern carries the information 
about the crystal structure. 
In this contribution we propose an expansion to time-resolved UPD via pump probe. This enables us to follow 
structural dynamics with sub-Å spatial resolution and femtosecond time resolution. As a trial system we use Bi(111), 
in which coherent optical A1g phonons (f=2.9 THz) can be excited in [111] direction with infrared (IR) light. After 
absorption of the IR pump pulse, the lattice starts to oscillate. With XUV pulses from higher harmonics generation an 
UPD pattern from Bi 5d as emitter can be recorded. At different time delays between pump and probe the UPD pattern 
can monitor the lattice changes during the oscillations. 
References: Greif et al., Phys. Rev. B 87, 085429 (2013), Fasel et al., Angew. Chem. Int. Ed. 43, 2853 (2004), Fritz et 
al., Science, 315, 633 (2007) 
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15. Grübel, Sebastian (Beaud, Johnson) 
 
Title: Using terahertz radiation to excite phonon modes in ferroelectrics. 
Authors: S. Grübel1, J.A. Johnson1, P. Beaud1, S.L. Johnson2 and G. Ingold1 
Institute: 1 Swiss Light Source, Paul Scherrer Institut, CH 5232 Villigen, Switzerland 2 Institute for Quantum Physics, 
ETH Zurich, CH 8093 Zurich, Switzerland 
Abstract: Recent advances in generation of terahertz radiation using femtosecond lasers have made it possible to 
generate broadband terahertz pulses with frequency content in the range from 0.1 to about 5 THz with high peak 
electric fields. The broad spectrum and the high electric fields make this source attractive to couple to various 
lowfrequency vibrational modes in crystals. In particular we can excite soft phonon modes in ferroelectric materials 
which are linked to the ferroelectric polarization and the ferroelectric phase transition. 
We will present first results using an organic crystal to generate broadband terahertz pulses with peak fields as high as 
300 kV/cm. The terahertz pulses were focused onto a 0.5 mm thick crystal of Sn2P2S6 which has IR and Raman active 
phonon modes in the frequency region between 1 Thz and 1.2 Thz. The oscillations from the THz excited coherent 
phonon modes were detected in the crystal by measuring the change in transient birefringence of optical probe pulse 
 
16. Hartmann, Nick (Hauri, Feurer) 
 
Title: Sub-fs precision measurement of relative x-ray arrival time 
Authors: N. Hartmann (1,2), W. Helml (1), M.R. Bionta (4), A. Galler (3), J. Gruenert (3), S. Molodtsov (3), M.L. 
Swiggers (1), J-C Castagna (1), S. Carron-Montero (1), J. Bozek (1), C.Bostedt (1), J.M.Glownia (1), D.J.Kane (5), 
A.R.Fry (1), W.E.White (1), C.P.Hauri (6), T.Feurer (2) and R.N.Coffee (1) 
Institute: (1) SLAC LCLS, (2) University of Bern, (3) European xFEL, (4) Université de Toulouse, (5) Mesa 
Photonics, (6) PSI SwissFEL 
Abstract: Today’s brightest coherent x-ray sources, x-ray free electron lasers (XFELs), produce ultrafast x-ray pulses 
with measured [1-3] FWHM durations as short as 4 fs [4]. There has been a marked increase in the popularity of such 
short pulses now that optical timing techniques have begun to report x-ray/optical delay below ∼10 fs RMS errors. As 
a result, sub-10 fs optical pulses are now being implemented at the Linac Coherent Light Source (LCLS) xray beam-
lines, thus warranting a push to reduce the error in x-ray/optical delay measurements to the 1 fs level. Here we report a 
new two-dimensional spectrogram measurement of the relative x-ray/optical delay. This single-shot relative delay 
measurement surpasses previous techniques by an order of magnitude and opens new horizons in time-resolved x-ray 
measurements thanks to the sub-1 fs temporal resolution. 
References: [1] Krejcik, P. et al. Ultra-short electron bunch and x-ray temporal diagnostics with an x-band transverse 
deflecting cavity. Proceedings of BIW2012 . [2] Grguraš,I.etal.UltrafastX-raypulse characterization at freeelectron 
lasers. Nature Photonics 6, 852–857 (2012). [3] Hoffmann, M. C. & Turner, J. J. Ultrafast X-ray Experiments Using 
Terahertz Excitation. Synchrotron Radiation News 25, 17–24 (2012). [4] Helml, W. et al. Measuring the temporal 
structure of few-femtosecond x-ray pulses directly in the time domain. Submitted to Nature Photonics . 
 
17. Hernando, Alberto (Vanicek) 
 
Title: Imaginary-time nonuniform mesh method for solving the multidimensional Schroedinger equation 
Authors: Alberto Hernando and Jiri Vanicek 
Institute: Laboratory of Theoretical Physical Chemistry, Institut des Sciences et Ingenierie Chimiques, Ecole 
Polytechnique Federale de Lausanne, CH-1015 Lausanne, Switzerland 
Abstract: An imaginary-time nonuniform mesh method for diagonalizing multidimensional quantum Hamiltonians is 
proposed and used to find the first 50 eigenstates and energies of up to D=5 strongly interacting spinless quantum 
Lennard-Jones particles trapped in a one-dimensional harmonic potential. We show that the use of tailored grids 
allows exploiting the symmetries of the system---in our case the D! degeneracy derived from all possible permutations 
of distinguishable particles---reducing drastically the computational effort needed to diagonalize the Hamiltonian. This 
leads to a favorable scaling with dimensionality, requiring for the 5-dimensional system four orders of magnitude 
fewer grid points than the equivalent regular grid. Solutions to both bosonic and fermionic counterparts of this strongly 
interacting system are constructed, the bosonic case clustering as a Tonks-Girardeau crystal exhibiting the 
phenomenon of fermionization. 
References: arXiv:1304.8015 
 
18. Herrmann, Jens (Keller) 
 
Title: Multiphoton transitions on attosecond timescale 
Authors: J. Herrmann, A. Ludwig, M. Lucchini, L. Gallmann, U. Keller 
Institute: Institute of Quantum Electronics, Physics Department, ETH Zürich 
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Abstract: We present a transient absorption experiment with an attosecond pulse train and IR pulses in helium. 
Besides the well-known oscillations at twice the IR laser frequency, we also observe quarter-laser-cycle oscillations 
for certain harmonics of the transmitted XUV spectrum. The faster oscillations originate from four-photon transitions 
between continuum states. We investigate the temporal behavior of the half- and quarter-laser-cycle oscillations. 
Whereas the temporal envelope of the half-cycle oscillations may become asymmetric at higher intensities, the quarter-
cycle modulations exhibit a symmetric envelope. Comparison with theory shows that the appearance of the quarter-
laser-cycle oscillations are well suited for experimentally defining time zero (exact overlap of pump and probe pulses) 
with sub-cycle accuracy in attosecond transient absorption experiments. This is in contrast to previous approaches that 
were based on interpretation of the observed delay-dependence of the signal. 
 
19. Hofmann, Cornelia (Keller) 
 
Authors: C. Hofmann, A.S. Landsman, C. Cirelli and U. Keller 
Institute: Physics Department, ETH Zurich, 8093 Zurich, Switzerland 
References: A.N. Pfeiffer, C. Cirelli, A.S. Landsman, M. Smolarski, D. Dimitrovski, L.B. Madsen and U. Keller, Phys. 
Rev. Lett. 109 83002 (2012) & C. Hofmann, A.S. Landsman, C. Cirelli, A.N. Pfeiffer and U. Keller, J. Phys. B: At. 
Mol. Opt. Phys. 46, 125601 (2013) 
 
20. Huber, Lucas (Johnson) 
 
Title: The Influence of Optically Induced Strain on Second Harmonic Generation in NiO 
Authors: L. K. Huber, A. Ferrer, S. L. Johnson 
Institute: ETH Zurich, Institute for Quantum Electronics, Ultrafast Dynamics Group 
Abstract: Antiferromagnets (AFMs) have attracted increasing interest as materials for spintronic applications. Since 
AFMs provide the advantage of intrinsically faster spin switching times, they are investigated as a means to overcome 
the speed limitation of current magnetic data storage processes. The AFM nickel oxide (NiO) is a promising candidate 
for such applications due to its high Néel temperature. Yet, a major challenge in the investigation of magnetism in 
AFMs is that due to their compensated spins, the magnetic order is elusive to most optical measurement tools. Second 
harmonic generation (SHG) however was shown to be a valid tool to study magnetism in these materials [1]. Based on 
this method, unusually versatile dynamics related to magnetism have been observed and were ascribed to transient 
changes of magnetic anisotropy [2]. The current work however, shows that the origin of the observed SHG dynamics 
is in fact optically induced strain. 
References: [1] M. Fiebig, D. Fröhlich, Th. Lottermoser, V. Pavlov, R. Pisarev, H.-J Weber, Phys. Rev. Lett. 87, 
137202 (2001); [2] N. Duong, T. Satoh, M. Fiebig, Phys. Rev. Lett. 93, 117402 (2004) 
 
21. Huber, Tim (Beaud, Johnson) 
 
Title: Femtosecond structural dynamics of a quasi one-dimensional charge density wave 
Authors: T. Huber 1 , A. Caviezel 2 , S. Grübel 2 , J. Johnson 2 , S.O. Mariager 2 , A. Lübcke , P. Beaud 2 , G. Ingold 
2 , A. Ferrer 1 , L. Huber 1 , T. Kubacka , C. Dornes , H.Schäfer 3 , J. Demsar 3 and S. L. Johnson 1 
Institute: 1 ETH Zurich, Institute for Quantum Electronics, Wolfgang-Pauli-Strasse 16, 8093 Zurich, Switzerland 2 
Swiss Light Source, Paul Scherrer Institut, 5232 Villigen, Switzerland. 3 Physics Department, Universität Konstanz, 
78457, Germany 
Abstract: Using femtosecond time-resolved x-ray diffraction, we are able to directly monitor the coherent lattice 
dynamics through an ultrafast charge density wave to metal transition. In the low fluence regime, we can follow the 
structural dynamics associated with the collective amplitude mode. For excitation fluences above the melting threshold 
of the charge density wave, we observe a transient recovery of the periodic lattice deformation. Explaining the results 
with a phenomenological model allows us to draw general conclusions about the symmetry change of different 
coupled subsystems during a photoinduced phase transition. 
 
22. Huppert, Martin (Wörner) 
 
Title: Actively Stabilized Attosecond Interferometer 
Authors: M. Huppert, I. Jordan and H. J. Wörner 
Institute: ETH Zürich, Laboratorium für physikalische Chemie 
Abstract: This device generates a controlled attosecond delay between an infrared pulse and attosecond XUV 
pulses, generated in a semi-infinitegas cell. The spatial separation of the infrared and XUV pulses enables their 
separate manipulation in intensity and polarization state with the additional possibility of frequency-converting the 
remaining infrared pulse. An optical chopper in the IRarm allows single-shot background correction in pump-probe 
experiments. Long-term stability on the attosecond time scale is achieved by active stabilization using a combination 
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of narrow-band and white-light interferometry. The setup has been combined with a magnetic-bottle photoelectron 
time-of-flight spectrometer for gaseous and liquid samples and first results of RABBITT measurements will be 
reported. 
 
23. Jakobsen, Sofie (Meuwly) 
 
Title: Dynamical Effects of Multipoles in MD Simulations 
Authors: Sofie Jakobsen, Tristan Bereau, Markus Meuwly 
Institute: Department of Chemistry, University of Basel 
Abstract: Multipole electrostatics provides the means to describe anisotropic interactions in a rigorous and systematic 
manner compared to point charges, which are nevertheless still used in many force fields. 
The dynamics of bromobenzene in water is studied using both the simple point charge model and a multipole model 
including multipoles up to quadrupoles. It is found that the local density of water in the first solvation shell differ when 
using multipoles compared to the point charge model. This is particularly the case in regions where the point charge 
model lack the ability to properly describe the electrostatic potential. The average lifetime of a water molecule 
interacting with the pi-system of the phenyl group is determined to be longer in the point charge model due to an 
artificial large electrostatic potential of the phenyl group, compensating for the missing quadrupole moment. 
References: 1) Kramer et al., J Comp. Chem., 2012, 33, 1673; 2) Bereau et al., J. Phys. Chem. B, 2013 117, 
5460; 3) Bereau et al., J. Chem. Theory Comput., 2013, 9, 5450 
 
24. Johnson, Jeremy (Beaud) 
 
Title: Thermal diffuse X-ray scattering investigation of non-equilibrium thermal transport 
Authors: Jeremy A. Johnson, S. O. Mariager, J. Rittman, S. Grübel, A. Ferrer, A. Lübcke, P. Beaud, C. Milne, S. 
L. Johnson, G. Ingold 
Institute: Paul Scherrer Institut, ETH Zurich 
Abstract: A deeper understanding of microscopic thermal transport is crucial to the design and optimization of 
nanoelectronics and materials for efficient thermoelectric energy conversion. Novel spectroscopic studies have 
demonstrated that the transition from diffusive to ballistic phonon-mediated thermal transport can occur at much 
longer length scales than previously believed [1-2], in agreement with recent theoretical studies [3-4]. The experiments 
have shown that the mean free paths of a large portion of heat carrying phonons can be longer than 1 micron at room 
temperature, but no experimental information is available on which phonons in the Brillouin zone are in the ballistic 
transport regime. Thermal diffuse X-ray scattering (TDS) offers the potential to investigate what regions of the 
Brillouin zone contribute to diffusive or ballistic thermal transport. We present recent TDS results of the non-
equilibrium thermal transport dynamics in the prototypical semiconductor gallium arsenide. 
References: [1] J.A. Johnson, et al. PRL 110, 025901 (2013). [2] A.J. Minnich, et al. PRL 107, 095901 (2011). [3] A. 
Henry, G. Chen. J. Comput. Theor. Nanosci. 5, 141 (2008). [4] K. Esfarjani, et al. PRB 84, 085204 (2011). 
 
25. Jordan, Inga (van Bokhoven, Wörner) 
 
Title: Attosecond photoelectron spectroscopy of gases and solvated systems 
Authors: I. Jordan, M. Huppert, M.A. Brown, J. van Bokhoven, H.J. Wörner 
Institute: ETH Zurich, PSI Villigen 
Abstract: We have recently completed the construction of an ultrafast pump-probe experiment by combining a 
magnetic bottle time-of-flight spectrometer with an actively stabilized attosecond interferometer. The electron 
spectrometer has been specifically designed for experiments with the liquid microjet under high vacuum conditions. 
This allows us to study electronically excited states and electron dynamics of solvated species by means of ultrafast 
timeresolved photoelectron spectroscopy and thereby to open the path towards time-resolved studies of attosecond 
processes in solution. We will report on reconstruction of attosecond beating by interference of two-photon transition 
(RABITT) measurements of various gases and discuss the possibility of retrieving attosecond ionization dynamics of 
gases and liquids from such measurements. 
 
26. Kiselev, Denis (Wolf) 
 
Title: Pollen Tracker: advanced aerosol particle detector and its applications 
Authors: G. Sousa, D. Kiselev, L. Bonacina, and J.-P. Wolf 
Institute: GAP-Biophotonics, University of Geneva 
Abstract: We present our newly developed device dedicated for real-time detection and identification of airborne 
microparticles. The detector is based a time-resolved light scattering and spectrally resolved laser induced 
fluorescence. For each individual particle that was sucked with air, Pollen Tracker measures its optical size, 
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aerodynamic speed, shape and fluorescence spectrum resolved over 32 pixels. These parameters allow efficient 
discrimination among different pollen and spore species, large PAH particles, other air particulate pollutants. We also 
present successful tests of the device during DeepWater Expedition with PlanetSolar, functional evaluation by 
MeteoSwiss, and air quality monitoring in urban areas of Geneva. 
References: MEASUREMENT DEVICE AND METHOD FOR DETECTION OF AIRBORNE PARTICLES, D. 
Kiselev, L. Bonacina, J Wolf. US Patent 20,130,301,047 A flash-lamp based device for fluorescence detection and 
identification of individual pollen grains, D. Kiselev, L. Bonacina, J.-P. Wolf, Review of Scientific Instruments 84, 
033302 Individual bioaerosol particle discrimination by multi-photon excited fluorescence, D. Kiselev, L. Bonacina, 
J.-P. Wolf, Optics Express 19 (24), 24516-24521 
 
27. Knopp, Gregor (van Bokhoven, Patterson, Abela) 
 
Title: Prospective applications of coherent nonlinear X-ray and mixed X-ray/optical spectroscopy at SwissFEL. 
Authors: G. Knopp, J. v. Bokhoven, B. Patterson, R. Abela 
Institute: Paul Scherrer Institute 
Abstract: Extending the methodologies of nonlinear and quantum optics to X-ray wavelengths is a promising and 
exciting opportunity, particularly in light of recent experiments at synchrotrons and XFELs [1-3]. The excitation of 
core electrons (local) together with valence electrons (nonlocal) in nonlinear wave-mixing provides insight into 
electron correlation in molecules. In the case of catalysis, for example, valence- to core-state transitions carry 
information, due to \'chemical shifts\', on the adsorption site, on the distance to the surface and on molecular 
orientation. We propose and discuss ideas for nonlinear coherent optical/X-ray experiments in terms of their 
applicability at the SwissFEL. 
 

28. Koch, Marius (Vauthey) 
 
Title: Direct Observation of Exciplex by Ultrafast Vis-Pump IR-Probe Spectroscopy 
Authors: Marius Koch, Romain Letrun, Eric Vauthey 
Institute: University of Geneva, Vauthey group 
Abstract: The dynamics of bimolecular photoinduced electron transfer reactions have been investigated with 
donor/acceptor (D/A) pairs in solvents of different polarity using ultrafast time-resolved infrared spectroscopy. 
Additionally to the transient spectroscopic features of the excited reactant and the ionic products, seen in all D/A pairs, 
the pair with the lowest driving force for electron transfer shows transient infrared bands that can be assigned to an 
exciplex. Polarization-resolved measurements give inside in the mutual orientation of the constituents and the minimal 
overlap of the infrared signature allows to derive a detailed reaction scheme including the kinetic and thermodynamic 
parameters. This way it can be shown that the formation and recombination of the ion pairs occurs via the exciplex. 
 
29. Kraus, Peter (Wörner) 
 
Title: High-harmonic spectroscopy of coupled electronic and rotational dynamics 
Authors: P. M. Kraus(1), S. B. Zhang(2), A. Gijsbertsen(1), R. R. Luchhese(3), N. Rohringer(2) and H. J. Wörner1() 
Institute: (1) Laboratory for Physical Chemistry, ETH Zurich, Vladimir-Prelog-Weg 2, CH-8093 Zurich, Switzerland. 
(2) Max Planck Institute for the Physics of Complex Systems, 01187 Dresden, Germany and Center for Free-Electron 
Laser Science, DESY, 22607 Hamburg, Germany. (3) Department of Chemistry, Texas A&M University, College 
Station, Texas 77843-3255, USA. 
Abstract: We report the first measurement of an electronic wave packet in a neutral molecule using highharmonic 
spectroscopy (HHS) [1]. 
Using impulsive stimulated Raman scattering (ISRS) we prepare a mixed electronic and rotational wave packet in 
nitric oxide (NO) and detect it through the generation of high-order harmonics from the excited molecular ensemble. 
The coherent excitation of the two lowest-lying electronic states separated by ~120 cm-1 gives rise to a ~278 fs 
modulation period which corresponds to a valence-shell electron current flowing around the internuclear axis. This 
electron current is coupled to the rotational motion of the molecule, which gives rise to a partial de- and rephasing of 
the electronic wave packet in the time domain. 
References: [1] P. M. Kraus, S. B. Zhang, A. Gijsbertsen, R. R. Luchhese, N. Rohringer, H. J. Wörner, PRL 111, 
243005 (2013). 
 
30. Kubacka, Teresa (Beaud, Johnson, Staub) 
 
Title: Direct view of spin dynamics in a large magnitude coherent electromagnon 
Authors: T. Kubacka1, J.A. Johnson2, M.C. Hoffmann3, C. Vicario4, S. de Jong3, P. Beaud2, S. Gruebel2, SW. 
Huang2, L. Huber1, L. Patthey4, Y-D. Chuang5, J.J. Turner3, G.L. Dakovski3, W-S. Lee3, W. Schlotter3, R. G. 
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Moore6, C. Hauri4,7, S.M. Koohpayeh8, V. Scagnoli2, G. Ingold2, S.L. Johnson1, U. Staub2 
Institute: 1 ETH Zurich, Institute for Quantum Electronics, Wolfgang-Pauli-Strasse 16, 8093 Zurich, Switzerland; 2 
Swiss Light Source, Paul Scherrer Institut, 5232 Villigen PSI, Switzerland; 3 Linac Coherent Light Source, SLAC 
National Accelerator Laboratory, Menlo Park, California 94025, USA; 4 SwissFEL, Paul Scherrer Institut, 5232 
Villigen PSI, Switzerland; 5 Advanced Light Source, Lawrence Berkeley National Laboratory, Berkeley, California 
94720, USA; 6 The Stanford Institute for Materials and Energy Sciences (SIMES), SLAC National Accelerator 
Laboratory, Menlo Park, California 94025, USA; 7 Ecole Polytechnique Federale de Lausanne, 1015 Lausanne, 
Switzerland; 8 Institute for Quantum Matter, Department of Physics and Astronomy, Johns Hopkins University, 
Baltimore, MD 21218, USA; 
Abstract: Multiferroics are materials with more than one type of ferroic ordering. Recently they have attracted strong 
interest for potential applications where electric fields control magnetic order. The ultimate speed of control via 
magnetoelectric coupling, however, remains largely unexplored. Here we report on a pump-probe experiment in which 
we resonantly excite an electromagnon in multiferroic TbMnO3 with an intense few-cycle terahertz pulse and observe 
the resulting coherent spin motion using time-resolved resonant soft x-ray diffraction. We determine the motion of the 
Mn spins directly during the excitation process by measuring the first harmonic magnetic diffraction peak at the LCLS 
x-ray FEL. By comparison with a static x-ray diffraction experiment, we obtain quantitative information about a THz 
induced modification to a spin structure. We show that the spin response happens on a timescale faster than a 
picosecond and depends on the electric field component of the THz pulse. 
 
31. Letrun, Romain (Vauthey) 
 
Title: Excitation Wavelength Dependence of Photoinduced Bimolecular Electron Transfer Reactions in Conventional 
Solvents 
Authors: Romain Letrun and Eric Vauthey 
Institute: University of Geneva 
Abstract: Understanding the dynamics of fundamental chemical reactions like proton and electron transfer is of 
paramount importance due to their ubiquitous nature and can be achieved by using ultrafast spectroscopy, thanks to the 
development of short pulse lasers over the past decades. The currently achievable time resolution allows studying 
reactions that take place on a sub-picosecond time scale, that is, in parallel or even faster than solvent rotational and/or 
translational motion in liquid solution. Such ultrafast reactions therefore happen in non-equilibrium and do not obey 
Kasha-Vavilov's rule any more, one of the most important rule in photochemistry, which states that the fluorescence 
quantum yield and photochemical processes of organic molecules are independent of the excitation energy. 
To investigate this phenomenon, we are using ultrafast electron transfer reactions whose dynamics can be followed by 
time-resolved fluorescence. Our study reveals that, for inhomogeneous systems reacting on a time scale similar or 
shorter than solvent relaxation, the dynamics are strongly excitation wavelength dependent and affected by the 
environment of the fluorophore (acceptor) at the time of its optical excitation. Non-specific interactions between 
reactants can lead to such inhomogeneities, yielding a wide variety of electron donor-acceptors arrangements that 
coexist in solution, each having a different dynamics. 
References: [1] S.I. Vavilov, Z. Phys. 42, 311 (1927). [2] M. Kasha, Discuss. Faraday Soc. 9, 14 (1950). 
 
32. Liberatore, Elisa (Röthlisberger) 
 
Title: Propagation-TDDFT simulation of atom ionization induced by intense laser fields 
Authors: E. Liberatore, I. Tavernelli, U. Röthlisberger 
Institute: EPFL Lausanne 
Abstract: We present a propagation-TDDFT[1,2] study of the electronic dynamics in isolated atoms (H, Ar) subject to 
a short duration laser pulse of high intensity (I~0.5PW/cm2). The simulations reproduce the “attoclock” 
experiments[3] devoted to the study of tunnel ionization of atoms induced by strong lasers , recently conducted in the 
group of Prof. Keller . Real-time propagation of the electronic orbitals, in the framework of TDDFT, makes it possible 
to follow the time evolution of the electronic density in the presence of an electric field generated by a laser and to 
obtain direct information about the dynamics of the ionization process. 
References: [1]E. Runge, E. K. U. Gross, Phys. Rev. Lett. 1984, 52, 997. [2]I. Tavernelli, Mol. Phys. 103, 963 (2005) 
[3]P. Eckle et al., Nature physics 4, 565 (2008) 
 
33. Licari, Giuseppe (Vauthey) 
 
Title: Surface Second Harmonic Generation of DNA Probes at liquid/liquid interface 
Authors: Licari, G. L.; Mosquera-Vazquez, S; Vauthey, E. 
Institute: University of Geneva 
Abstract: The cyanine dye YO-PRO-1 and its derivatives have proven to be highly efficient DNA probes, being non-
fluorescent when free in aqueous solutions but highly fluorescent when bound to DNA. We are using the Surface 
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Second Harmonic Generation (SSGH) technique to study the behaviour of these dyes at the water/dodecane interface 
in absence and presence of DNA fragments. Our aim is to shed light on biomoleculesrelated dynamic processes 
occurring at interfacial environments, that are ubiquitous in living systems. 
References: Fedoseeva et al., Langmuir 2012 28 (31), 11291; Fürstengerg et al., J. Phys. Chem. B 2007, 111, 12610 
 
34. 35. Liu, Yuzhu (Gerber) 
 
Title: Investigations on ultrafast molecular dynamics by femtosecond time-resolved photoelectron/photofragment 
imaging spectroscopy (I) 
Authors: Yuzhu Liu, Gregor Knopp, Yaroslav Sych, Peter Radi, Thomas Gerber 
Institute: Paul Scherrer Insitute 
Abstract:  
Poster I. 
A home-built photoelectron/photofragment imaging apparatus coupled with femtosecond pump-probe technique has 
been employed to monitor the ultrafast dynamics of the electronically excited states as well as the cation states of 
molecules. We present recent investigations on the ultrafast internal conversion dynamics in the electronically excited 
S1, S2 states and the cation D0 and D1 states of ethylbenzene and o-xylene. 
 
Poster II. 
A home-built photoelectron/photofragment imaging apparatus coupled with femtosecond pump-probe technique has 
been employed to monitor the ultrafast dynamics of the electronically excited states as well as the cation states of 
molecules. We present recent investigations on photo-isomerization dynamics of cyclohexene, and ultrafast optical 
vibrational switching for methyl iodide. 
References: [1] Y. Liu, T. Gerber, P. Radi, Y. Sych, G. Knopp, Opt. Express 21, 16639 (2013). [2] Y. Liu, G. Knopp, 
P. Radi, Y. Sych, T. Gerber, Phys. Chem. Chem. Phys. 15, 18101 (2013). [3] Y. Liu, T. Gerber, P. Radi, Y. Sych, P. 
Maksyutenko, G. Knopp, EPJ Web of Conferences 41, 02038 (2013). [4] T. Gerber, Y. Liu, G. Knopp, P. Hemberger, 
A. Bodi, P. Radi, Y. Sych, Rev. Sci. Instrum.84, 033101 (2013). [5] Y. Liu, T. Gerber, P. Radi, Y. Sych, G. Knopp, 
Submitted to Opt. Letter, In review (2013). [6] Y. Liu, G. Knopp, T. Gerber, Submitted to speical issuel “Femto 11” of 
Chemical Physics, (2013). [7] Y. Liu, B. Tang, H. Shen, S. Zhang, B. Zhang, Optics Express 18, 5791 (2010). 
 
36. Ludwig, André (Keller) 
 
Title: Extending the attoline towards molecular dynamics 
Authors: André Ludwig, Matteo Lucchini, Jens Herrmann, Lukas Gallmann and Ursula Keller 
Institute: ETH Zürich 
Abstract: Pump-probe experiments are based on the detection of a difference induced by the pump on the probe signal. 
For some applications the pump needs to be kept relatively weak, thus the differential signal is small and a sufficiently 
low noise-floor is required. One possible way to reduce the noise level is the comparison of subsequent probe signals 
acquired with and without the pump pulse. Despite being conceptually simple, it is challenging to implement this 
chopped acquisition mode for attosecond pump-probe experiments. We lately extended our versatile attoline with a 
time of flight (TOF) spectrometer together with an optical chopper in order to perform pump-probe measurements in 
shot-to-shot data acquisition of electron and ion TOF. We report on recent measurements of isomerization dynamics of 
ethylene to demonstrate the performance of our system. The high time resolution, stability and the precise 
determination of the time zero enable us to reveal unforeseen delays in the dynamics. 
References: ... 
 
37. Miannay, François-Alexandre (Vauthey) 
 
Title: Chiral selectivity in bimolecular photoinduced electron transfer with amino acid 
Authors: Miannay François-Alexandre, Eric Vauthey, Johann Bosson, Jerome Lacour Institute: University of geneva, 
Physical Chemistry department 
Abstract: Electron transfer is the simplest chemical reaction and one of the fastest. Its dynamics has been and is still 
intensively investigated by both theoreticians and experimentalists. Despite this, one aspect that has still been 
relatively poorly addressed concerns the effect of chirality in photoinduced bimolecu-lar electron transfer reactions. 
Previous studies of chiral recognition were performed using stationary or nanosecond-resolved fluorescence spectros-
copy, and only weak effects were found. Here we focus on the static and stationary stages of the bimolecular electron 
transfer quenching studied us-ing various ultrafast spectroscopic techniques. Results obtained with the fluorescence 
quenching of new polyaromatic chiral [6]-helicene derivatives by chiral amines and amino acids will be presented. 
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38. Milne, Chris (Patterson, Abela) 
 
Title: Ultrafast photobiology and photochemistry at SwissFEL\'s Experimental Station A 
Authors: Chris Milne, Jakub Szlachetko, Bruce Patterson, and Rafael Abela 
Institute: SwissFEL, Paul Scherrer Institute 
Abstract: With their unique combination of high per-pulse X-ray flux and femtosecond pulse durations, hard X-ray 
free electron lasers are an almost ideal source for time-resolved structural experiments. The SwissFEL, which is 
currently under construction at PSI, will be capable of generating femtosecond hard X-ray pulses from 2-12 keV. 
Experimental Station A (ESA) of the SwissFEL will focus on probing the ultrafast dynamics of systems in solution 
using a combination of X-ray spectroscopy and scattering. The primary goal of ESA will be to enable users to perform 
pump-probe X-ray absorption and emission spectroscopy experiments with a focus on the 2-5 keV energy range with 
<50 fs time resolution (FWHM), using a range of excitation wavelengths (UV to IR). ESA will also be capable of 
using advanced methods for the injection of aerosol particles and sub-micron protein crystals. This poster will provide 
an overview of the techniques and equipment we expect to have available at ESA. 
References: http://www.psi.ch/swissfel/internal-reports 
 
39. Moser, Jacques-Edouard (Moser) 
 
Title: Ultrafast photoinduced charge transfer processes in lead iodide perovskite solar cells 
Authors: A. Marchioro, J. Brauer, and J.-E. Moser 
Institute: Photochemical Dynamics Group, Ecole Polytechnique Fédérale de Lausanne 
Abstract: Lead halide perovskites have recently been successfully applied as light absorbers in novel hybrid solid-state 
solar cells displaying an efficiency of 15 % and an unprecedented open circuit voltage of 1 V. The detailed working 
mechanism of such photovoltaic system has remained unclear, as cells based on nanostructured titania framework and 
devices deprived of electron acceptor material were both shown to be effective. We investigated photoinduced charge 
transfer processes at the surface of the perovskite by time resolved techniques. Femtosecond transient laser 
spectroscopy and time-resolved THz photoconductivity measurements were applied to metal oxide mesoporous films 
impregnated with the perovskite and an organic hole transporting material (HTM). Here we show that primary charge 
separation occurs at both junctions with acceptor and donor materials simultaneously, with ultrafast electron and hole 
injection taking place from the photphotoexcited perovskite within similar timescales. 
References: A. Marchioro et al. Proc. SPIE 2013, 8811, 881108-1-6 
 
40. Mosquera, Sandra (Vauthey) 
 
Title: Ultrafast spectroscopic investigations of the photophysics of interfacial H-bonding probe 
Authors: Sandra Mosquera Vázquez, Sabine Richert, Marek Grzybowski, Daniel Gryko and Eric Vauthey. 
Institute: Physical Chemistry Department - Sciences II - University of Geneva 
Abstract: Specific chemical interaction as H-bonding are poorly understood in liquid/ liquid interface, we focus on a 
dye particularly sensitive to the H-bonding character of the environment. We use time resolved surface second 
harmonic generation (tr-SSHG) to study the interface and different spectroscopic techniques to characterize the bulk 
properties. Bulk studies reveal that the excited state deactivation dynamics of the DDP derivative are particularly 
sensitive to the H-bond properties of its environment. The molecule can thus be used as a hydrogen probe for 
liquid/liquid interfaces. At the water/dodecane interface, ground state recovery is clearly slower than in bulk water 
pointing to an apparently weaker ability of interfacial water to form hydrogen bond with the solute. 
 
41. Nagy, Tibor (Hauri, van Bokhoven, Abela, Patterson, Meuwly) 
 
Title: Triggering surface catalytic reaction with THz pulses 
Authors: Florian Enderli, Clemens Ruchert, Hans C. Sigg, Christoph P. Hauri, Jeroen A. van Bokhoven, Rafael Abela, 
Bruce D. Patterson, Tibor Nagy(+), Markus Meuwly(+) 
Institute: Paul Scherrer Institute, 5232 Villigen PSI.; (+): University of Basel, Department of Chemistry, 4056 Basel, 
Klingelbergstrasse 80 
Abstract: We present a combined approach to investigate the possibility of triggering surface catalytic reaction with 
high peak field few cycles THz pulses for future application in THz pump / XFEL probe experiments. Regarding 
theory, anharmonic vibrational analysis for CO adsorbed on Pt7-3 cluster using at BMK DFT theory level were carried 
out in order to determine intermode coupling. In our MD simulations we investigate how temperature and THz 
excitation affect the frequency of CO stretch and how quickly the CO vibrations relax. On the experimental side, we 
study CO adsorbed on Pt nanoparticles (about 5nm), embedded in a porous Al2O3 matrix. Here we present an 
improved experimental setup to detect the excitation of the CO IR stretch mode by THz pulses. An attenuated total 
internal reflection optical measurement allows to exclusively measure the spectra of the adsorbed CO.We present a 
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combined approach to investigate the possibility of triggering surface catalytic reaction with high peak field.  
References: [1] B.D. Patterson, et al, Chimia 65, 323-325 (2011) 
 
42. Niraghatam, Bhargava Ram (Wörner) 
 
Title: Electron-ion coincidence imaging of ultrafast dynamics 
Authors: N Bhargava Ram and Hans Jakob Woerner 
Institute: Laboratory for Physical Chemistry, ETH, 8093 Zurich 
Abstract: A new photoelectron-photoion coincidence imaging spectrometer based on velocity mapping principle is 
being constructed in our laboratory to explore ultrafast dynamics at femtosecond and attosecond timescales in 
polyatomic molecules. The details of the setup and the intended science goals will be presented in the poster. 
 
43. Ojeda, José (Chergui) 
 
Title: HHG-based XUV ultrafast photoelectron spectroscopy of liquid samples 
Authors: José Ojeda, Christopher Arrell, Frank van Mourik and Majed Chergui 
Institute: Ecole Polytechnique Fédérale de Lausanne, Laboratoire de Spectroscopie Ultrarapide, Switzerland 
Abstract: Ultrafast Photoelectron Spectroscopy (UPS) of high-vapor-pressure liquid samples (aqueous solutions) has 
been elusive until collisionless evaporation of water in vacuum was demonstrated using a high-pressure laminarflow 
microjet [1]. Traditionally, UPS was restricted to be implemented in synchrotron facilities but High-Harmonic- 
Generation (HHG) has been recently proposed as a source for XUV photons, allowing to probe valence-level 
dynamics, which are extremely important for molecular interactions [2,3]. In our group, a HHG-based table-top 
pumpprobe setup with tunable 0-100 eV XUV probe energy is being installed. 
References: [1] M Faubel, S Schlemmer, J P Toennies. A molecular beam study of the evaporation of water from a 
liquid jet. Zeitschrift für Physik D Atoms, Molecules and Clusters. 269, 10 (1988); [2] H Siegbahn. Electron 
spectroscopy for chemical analysis of liquids and solutions. Journal of Physycal Chemistry. 897, 89 (1985); [3] A 
Rosspeintner, B Lang, E E Vauthey. Ultrafast photochemistry in liquids. Annual Review of Physical Chemistry. 247, 
64 (2010). 
 
44. Oskouei, Ahmad (Moser) 
	  
Title: Evidence for the formation and dissociation of interfacial charge transfer excitons at the surface of dyesensitized 
TiO2 nanoparticles 
Authors: Ahmad A. Oskouei, Arun Paraecattil, J.C. Brauer and Jacques-E. Moser 
Institute: Photochemical Dynamics Group, Ecole Polytechnique Fédérale de Lausanne 
Abstract: Using time-resolved THz spectroscopy [1,2], we have studied photoinduced electron transfer dynamics at the 
surface of dye-sensitized TiO2 nanoparticles. Our results show that following the electron injection from the adsorbed 
dye excited state into the semiconductor (TiO2) conduction band; interfacial charge transfer (CT) excitons are formed 
across the surface, which result in the reduced mobility of injected electrons in the semiconductor and consequently 
result in reduced THz absorption. In the electrolyte environment (containing I- and Li+ ions), CT excitons are screened 
by the ions at a time characteristic of about 300 ps, which results in the liberation of bound electrons in the 
semiconductor. The formation of interfacial CT excitons depends on the kinetic energy of the injected electrons; and 
therefore, on the excitation wavelength. We showed that CT excitons formed for the case of shorter excitation 
wavelengths (λ ˂ 460 nm) are negligible [3]. 
References: 1) R. Ulbricht, E. Hendry, J. Shan, T. F. Heinz, M. Bonn, Rev. Mod. Phys., 83, 543 (2011). 2) J. C. 
Brauer, V. K. Thorsmolle and J. E. Moser, Chimia, 63, 189 (2009). 3) J. C. Brauer, A. Marchioro, A. Paraecattil, A. A. 
Oskouei, J. E. Moser, manuscript in preparation, (2013). 
 
45. Patoz, Aurélien (Vanicek) 
 
Title: Implementation of exact and approximate methods for quantum molecular dynamics induced by the interaction 
with the electromagnetic field 
Authors: Aurelien Patoz, Jiri Vanicek 
Institute: Laboratory of Theoretical Physical Chemistry, Institut des Sciences et Ingénierie Chimiques, Ecole 
Polytechnique Fédérale de Lausanne (EPFL), CH-1015, Lausanne, Switzerland 
Abstract: we have implemented a general split-operator/Magnus integrator algorithm of arbitrary order in accuracy for 
exact nonadiabatic quantum dynamics of a molecule interacting with a time-dependent electromagnetic field. Then, we 
have derived and implemented analogous geometric integrators of arbitrary order of accuracy for several 
approximations of treating the molecule-field interaction: the time-dependent perturbation theory, separation of time 
scales, Condon, rotating-wave, and ultrashort, extreme ultrashort, and extremely extreme ultrashort pulse 
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approximations. Our general and efficient implementation permits every possible combination of these basic 
approximations, allowing testing the validity of each approximation under the experimental conditions independently. 
 
46. Penfold, Tom (Patterson, Abela) 
 
Title: Probing the excited state dynamics of systems in the condensed phase using time-resolved 
Authors: Thomas Penfold 
Institute: Paul Scherrer Inst. 
Abstract: In this poster I will present recent work towards simulating and understanding time-resolved X-ray 
experiments in the picosecond regime and developments aimed at predicting and interpreting experiments which will 
become possible in the femtosecond time domain at SwissFEL. 
References: TJ Penfold et al. Adv. Chem. Phys. 153,1-44 (2013) 
 
47. Pomarico, Enrico (Chergui) 
 
Title: Probing hole dynamics in TiO2 nanoparticles via 2D UV spectroscopy 
Authors: Enrico Pomarico, Edoardo Baldini, Roberto Monni, Gerald Auböck, and Majed Chergui 
Institute: Laboratory of Ultrafast Spectroscopy, EPFL 
Abstract: Titanium dioxide (TiO2) is a transition-metal oxide with a great potential for applications like photocatalysis 
[1] and solar energy conversion [2]. Investigating the dynamics and the trapping of charge carriers generated upon UV 
photoexcitation of TiO2 nano systems is of fundamental and technological relevance. 
We perform two-dimensional (2D) ultra-violet (UV) femtosecond transient absorption [5], in combination with 
femtosecond fluorescence upconversion [6], of anatase TiO2 nanoparticles dispersed in acidic water at room 
temperature. 
The UV spectroscopic technique allows us to probe the dynamics of photo-generated holes in the valence band, which 
manifests itself in the appearance of a strong bleaching signal, probably due to the ultrafast surface trapping of holes, 
and covers multiexponential time scales with significant excitation fluence dependence. 2D UV spectroscopy 
represents a new powerful tool for investigating condensed matter systems with wide bandgaps like TiO2. 
References: [1] A. Fujishima and K. Honda, Nature 238, 37 (1972) [2] B. O\'Regan and Michael Grätzel, Nature 353, 
737 (1991). [3] D. P. Colombo et al, Chem. Phys. Lett. 232, 2007 (1995). [4] X. Yang et al, Phys. Chem. Chem. Phys. 
3, 3393 (2001). [5] G. Auböck et al, Opt. Lett. 37, 2337 (2012). [6] A. Cannizzo et al, Opt. Lett. 24, 3554 (2007). 
 
48. Ranke, Martin (Johnson) 
 
Title: Terahertz driven dynamics in tellurium 
Authors: M. Ranke, T. Huber, A. Ferrer, S. L. Johnson 
Institute: ETH Zürich, Institute for quantum electronics 
Abstract: In this experiment we demonstrate a new way of time-resolved coherent phonon spectroscopy without 
exciting free carriers. Single-cycle high-field terahertz (THz) pulses with peak fields exceeding 500kV/cm and 
frequencies up to 5.5THz were generated by means of optical rectification in an organic crystal (DSTMS). The 
transient THz field is used to resonantly excite the infrared-active phonon modes in single crystal tellurium (Te). The 
resulting anisotropic reflectivity change is probed with near infrared (808 nm) pulses. The measured reflectivity 
spectra show a clear signature of the TO phonon modes of Te lying at 2.76THz and 4.22THz. An analytical model 
based on the transient THz field acting as a driving force on the dipole moments of the phonon modes is in excellent 
agreement with the data. This approach is a first step on the route to explore lattice anharmonicities. 
References: S. L. Johnson 
 
49. Rettig, Laurenz (Johnson, Staub) 
 
Title: Disentangling itinerant and localized magnetization dynamics in the metallic antiferromagnet Ho 
Authors: L. Rettig(1), C. Dornes(2), N. Thielemann-Kuehn(3), N. Pontius(3), H. Zabel(4), T. A. Lograsso(5), D. L. 
Schlagel(5), M. Chollet(6), A. Robert(6), M. Sikorski(6), S. Song(6), G. James(6), C. Schuessler-Langeheine(3), S. 
Johnson(2), U. Staub(1) 
Institute: (1) Paul Scherrer Institut, Switzerland, (2) ETH Zuerich, Switzerland, (3) HZB Berlin, Germany, (4) Ruhr- 
Universität Bochum, Germany, (5) Ames Laboratory – ISU, USA, (6) SLAC National Accelerator Laboritory, USA 
Abstract: The magnetic structure of magnetically ordered systems involving d and f electrons such as rare-earth 
materials strongly depends on the interplay of these itinerant and localized spin systems. This type of interaction is of 
high current scientific interest, since it is also at the origin of the all-optical switching phenomenon recently observed 
in transition metal lanthanide ferrimagnetic alloys. 
Here we present first results on the magnetization dynamic in the metallic antiferromagnet Ho. Using time-resolved 
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resonant X-Ray scattering at the Ho L3 absorption edge we are able to selectively study the dynamics of the 5d and 4f 
electronic subsystems independently by choosing either an electric dipole (E1) or a quadrupole (E2) transition. We 
will present the demagnetization dynamics of the two subsystems and discuss the implications for their coupling on an 
ultrafast timescale. 
 
50. Rodenberg, Alexander (Hamm) 
 
Title: Investigating the mechanism of photocatalytic hydrogen evolution from cobalt based catalysts 
Authors: Alexander Rodenberg, Margherita Orazietti, Miguel Guttentag, Roger Alberto, Peter Hamm 
Institute: Institute of Physical Chemistry, University of Zürich 
Abstract: The photocatalytic reduction of water is a feasible route for sustainable production of H2. We are analyzing a 
system consisting of a Re-based photosensitizer (PS) and a Co-based catalyst in order to understand all processes from 
excitation to the production of H2. The catalytic cycle of the PS is understood and fully quantified. It ultimately results 
in an e--transfer converting the Co(II)-cat. to Co(I). From this point less is known about further reaction steps due to 
the rich, ambiguous chemistry and the associated complicated reaction kinetics which span nine orders of magnitude in 
time. We believe that via comproportionation of two reduced Co-species and protonation Co(II)-H is formed. 
Evidence for such a reaction is provided by a step in the kinetics which depends quadratically on the total 
concentration of reduced Co-cat. Co(II)-H releases H2 after a second protonation. The rate of this reaction step is 
proportional to pH. H2-generation is followed with a clark-type electrode. 
References: M. Guttentag, A. Rodenberg, R. Kopelent, B. Probst, C. Buchwalder, M. Brandstätter, P. Hamm and R. 
Alberto, Eur. J. Inorg. Chem. 2012, 1, 59 
 
51. Rosspeintner, Arnulf (Vauthey) 
 
Title: Photoinduced Bimolecular Charge Separation and Recombination in Liquid Solution 
Authors: Arnulf Rosspeintner, Gonzalo Angulo, Eric Vauthey 
Institute: University of Geneva, Polish Academy of Sciences 
Abstract: We present experimental driving force dependences of photoinduced bimolecular charge separation and the 
subsequent charge recombination. The observed significant differences between these two intimately related processes 
are rationalized within the framework of encounter theories. 
 
52. Santomauro, Fabio (Beaud, Johnson, Chergui) 
 
Title: Electron Dynamics in Titania Nanoparticles probed by femtosecond Time Resolved X-ray Absorption 
Authors: F. G. Santomauro 1, J. Rittmann 1, A. Lübcke 1, M. Silatani 1, P. Beaud 4, A. Ferrer 3, J. Johnson 4, E. 
Baldini 1, S. Johnson 3, G. Ingold 4, Ch. Milne 2 and M. Chergui 1 
Institute: 1 École Polytechnique Fédérale de Lausanne, Laboratoire de Spectroscopie Ultrarapide, Facultè des Sciences 
de Base, CH-1015 Lausanne, Switzerland 2 SwissFEL, Paul Scherrer Institut, CH 5232 Villigen, Switzerland 3 Institut 
f. Quantenelektronik ETH Zürich, Wolfgang-Pauli-Str. 16, CH-8093 Zürich, Switzerland 4 FEMTO, Paul Scherrer 
Institut, CH 5232 Villigen, Switzerland 
Abstract: Performances of TiO2 in photocatalysis and DSSCs are linked to the electron dynamics and trapping, 
therefore a better understanding will help to further developments. We previously identified the trapping sites of the 
electron in bare and Ru N719 dye-sensitized amorphous and anatase TiO2 NPs by time-resolved Ti K-edge absorption 
spectroscopy with 80 ps time resolution. The transient absorption spectra showed electrons trapped at different surface 
shells. The time-resolution did not allow us to identify the arrival time of the electron on the Ti traps. For this, we 
resorted to the slicing scheme at the SLS. We find that these traps are populated in a few picoseconds after direct band 
gap excitation of bare anatase NPs. These results shed a completely different light onto the trapping dynamics, which 
has so far been thought to occur in a few hundreds of femtosecond. It seems that the nature of traps detected by 
optical-only methods is different to the ones identified by X-ray absorption. 
References: Mapping the photoinduced electron traps in TiO2 by picosecond X-ray absorption spectroscopy. M. 
Hannelore Rittmann-Frank, Chris J. Milne, Jochen Rittmann, Marco Reinhard, Thomas J. Penfold and Majed Chergui, 
Ang. Chem. Int. Ed. (submitted) 
 
53. Savolainen, Janne (Hamm) 
 
Title: Two-dimensional Raman-terahertz spectroscopy of water 
Authors: Janne Savolainen, Saima Ahmed, and Peter Hamm 
Institute: Department of Chemistry, University of Zurich, CH-8057 Zurich, Switzerland 
Abstract: Two-dimensional Raman-terahertz (THz) spectroscopy is presented as a multidimensional spectroscopy 
directly in the far-IR regime. The method is used to explore the dynamics of the collective intermolecular modes of 
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liquid water at ambient temperatures that emerge from the hydrogen-bond networks water forms. Two-dimensional 
Raman-THz spectroscopy interrogates these modes twice and as such can elucidate couplings and inhomogeneities of 
the various degrees of freedoms. An echo in the 2D Raman-THz response is indeed identified, indicating that a 
heterogeneous distribution of hydrogen-bond networks exists, albeit only on a very short 100-fs timescale. This 
timescale appears to be too short to be compatible with more extended, persistent structures assumed within a two-
state model of water. 
References: J. Savolainen, S. Ahmed, and P. Hamm, PNAS doi:10.1073/pnas.1317459110 (2013). 
 
54. Savolainen, Janne (Hamm) 
 
Title: Direct Observation of the Collapse of the Delocalized Hydrated Electron 
Authors: Janne Savolainen , Frank Uhlig* , Saima Ahmed, Peter Hamm and Pavel Jungwirth* 
Institute: Department of Chemistry, University of Zurich, Zurich, Switzerland, *Institute of Organic Chemistry and 
Biochemistry, Academy of Sciences of the Czech Republic, Prague, Czech Republic 
Abstract: The THz response of the solvated electron in water upon field-ionization with an intense 800 nm pulse has 
been measured. Spectrally, the signal stemming from the ejected electron has a maximum around 1.5 THz. From 
accompanying ab initio molecular dynamics simulations, one can estimate that the observed absorption peak at 1.5 
THz corresponds to an initial delocalization length of the electron of 40 A. This number agrees remarkably well with 
ejection length of the electron after solvation, which can be deduced independently from the geminate recombination 
kinetics. The electron subsequently shrinks due to solvation on a 1 ps timescale, and thus leaves the THz observation 
window after 200 fs. 
References: 
 
55. Scarongella, Mariateresa (Moser) 
 
Title: Charge Carrier Dynamics in Conjugated Polymers studied by THz Time Domain and Transient Absorption 
Spectroscopies 
Authors: M. Scarongella, A.A. Paraecattil, A. A. Oskouei, N. Banerji, J. Moser 
Institute: EPFL-Photochemical Dynamics Group-Lausanne, Switzerland 
Abstract: Understanding the process of charge generation in polymer:fullerene bulk heterojunction blends is the key to 
improve the efficiency of organic solar cells1. There is a lot of debate about the mechanisms of free charge generation 
inside the blended materials. According to the preliminary picture, excitons can either geminately recombine or 
generate free charges after travelling to the interface of the polymer and fullerene phases2. Recently a more complex 
mechanism has been experimentally proven: free charges are generated after quenching of hot delocalized charge 
transfer states (excitons) in less than 100 fs 2,3. Charge separation happens in a mixed phase where polymer and 
fullerene phases are not distinguishable4. We use transient absorption spectroscopy to gain a detailed insight into the 
dynamics of charged and neutral excited states and THz time domain spectroscopy to study generation and relaxation 
of charge carriers in polymer:fullerene blends. Here, we show our early results. 
References: 1S. H. Park et al., Nat. Photonics (2009), 3, 297 2Ian A. Howard et al., J. Am. Chem. Soc. (2010), 132, 
14866 3A. A. Bakulin et al., Science (2012), 335, 1340 4F. C. Jamieson et al., Chem. Sci. (2012), 3, 485 
 
56. Shalit, Andrey (Hamm) 
 
Title: Signature of interstitial water in high-density amorphous ice revealed by 2D IR spectroscopy 
Authors: Andrey Shalit, Fivos Perakis and Peter Hamm 
Institute: Department of Chemistry, University of Zurich 
Abstract: We apply two-dimensional infrared spectroscopy (2D IR) to differentiate between the two major 
polyamorphous forms of glassy water - low-density (LDA) and high-density (HDA) amorphous ices. Both the 
vibrational lifetime T1 and the bandwidth of 1-2 transition of the isolated OD stretch vibration of HOD in H2O exhibit 
characteristic differences when comparing hexagonal (Ih), LDA and HDA ices, which we attribute to the different 
local structures; in particular the presence of interstitial water in HDA ice. Moreover, temperature dependent 
measurements show that T1 closely follows structural transition between HDA and LDA phases and thus can be used 
for the differentiation between amorphous phases. 
References: Andrey Shalit, Fivos Perakis and Peter Hamm. In preperation. 
 
57. Soloviov, Maksym (Meuwly) 
 
Title: Reactive Processes onto the Multidimensional Potential Energy Surface: Molecular Dynamics of the MbNO 
system 
Authors: Maksym Soloviov and Markus Meuwly 
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Institute: University of Basel 
Abstract: The complex dynamics of the MbNO has been intensively studied using various experimental and 
computational techniques. The molecular dynamics (MD) provides a mean to access the information on the 
hemeligand dynamics [1]. The proper description of the ligand binding or the heme-NO dissociation requires the 
complex multidimensional potential energy surfaces (PES). In this study the reproducing kernel Hilbert space (RKHS) 
method is used to interpolate the DFT energies and obtain an accurate and smooth PES [2]. The adiabatic reactive 
molecular dynamics (ARMD) approach allows us to perform crossing of the multiple multidimensional PES, 
providing the accurate description of the transition states [3]. The results report the dynamics of the bound and the 
photodissociated NO in the protein and show that the RKHS method combined with the ARMD can be efficiently used 
to describe complex multidimensional PES and their crossing. 
References: [1] D.R. Nutt, M. Meuwly, Chem. Phys. Chem., 2004, 5, 171–1718. [2] T.-S. Ho, H. Rabitz, J. Chem. 
Phys., 2003, 119, 6433–42. [3] D.R. Nutt, M. Meuwly, Biophys. journal, 2006, 90, 1191–201. 
 
58. Sulc, Miroslav (Vanicek) 
 
Title: Relation of exact Gaussian basis methods to the dephasing representation: Theory and application to time-
resolved electronic spectra 
Authors: Miroslav Sulc ^1, Henar Hernandez ^1,2, Todd J. Martinez ^3, Jiri Vanicek ^1 
Institute: 1. Laboratory of Theoretical Physical Chemistry, Ecole Polytechnique Federale de Lausanne (EPFL), 
Lausanne, Switzerland, 2. Departamento de Fisica y Mecanica, Universidad Politecnica, Madrid, Spain, 3. Department 
of Chemistry, Stanford University, Stanford, USA 
Abstract: We recently showed that the Dephasing Representation (DR) provides an efficient tool for computing 
ultrafast electronic spectra and that cellularization yields further acceleration [1]. Here we focus on increasing its 
accuracy by first implementing an exact Gaussian basis method (GBM) combining the accuracy of quantum dynamics 
and efficiency of classical dynamics. The DR is then derived together with the Gaussian DR (GDR), an exact 
generalization of the DR, in which trajectories are replaced by communicating frozen Gaussians evolving classically 
with an average Hamiltonian. The methods are tested numerically on time correlation functions and timeresolved 
stimulated emission spectra in the harmonic potential, pyrazine S0/S1 model, and quartic oscillator. Both the GBM 
and the GDR are shown to increase the accuracy of the DR. Surprisingly, in chaotic systems the GDR can outperform 
the presumably more accurate GBM, in which the two bases evolve separately [2]. 
References: [1] M. Sulc and J. Vanicek, Mol. Phys. 110, 945 (2012) [2] M. Sulc, H. Hernandez, T. J. Martinez, and J. 
Vanicek, J. Chem. Phys. 139, 034112 (2013) 
 
59. Tehlar, Andres (Wörner) 
 
Title: Time resolved high harmonic spectroscopy of photoreactions 
Authors: Andres Tehlar, Hans Jakob Wörner 
Institute: Laboratorium für Physikalische Chemie, ETH Zürich 
Abstract: We used time-resolved high-harmonic spectroscopy to observe the dissociation of CH$_3$I and NO$_2$ as 
well as the ring opening of 1,3-cyclohexadiene. In CH$_3$I, excited with two synchroneous pump pulses at 266 nm 
and probed with a time delayed high-harmonic generating 800 nm pulse, the diffraction signal increases fast over the 
reaction time followed by a decay (with decaytime $\\tau\\approx120$ fs) to a final value [1]. In NO$_2$, pumped at 
397 nm and probed with 1420 nm, the non-diffracted signal is strongly dependent on the high-harmonic emission 
energy switching from slow increase to slow decay at 19 eV and back to increase at 28 eV (all with $\\tau\\approx3$ 
ps) after the initial drop due to the excitation, whereas the diffraction only shows the increase. Similar behavior has 
been observed before [2]. Cyclohexadiene is pumped with 266 nm and probed with 1420 nm. There, the diffraction 
increases fast and subsequently decays to a final value with a short decay ($\\tau\\approx60$ fs). 
References: [1] A. Tehlar and H. J. Wörner, Molecular Physics 111(14-15), 2057-2067 (2013); H. J. Wörner et al., 
Science, 334(6053), 208-212 (2011). 
 

60. Tsai, Ching-Ju (Schertler) 
 
Title: Preparing membrane protein 2D crystals for XFEL measurement 
Authors: Ching-Ju Tsai1,3, Bill Pedrini3, Celestino Padeste2, Guido Capitani1, Rafael Abela3, Matthias Frank4, Xiao-
Dan Li1, Gebhard Schertler1 
Institute: 1Laboratory of Biomolecular Research (LBR), 2Laboratory of Micro- and Nanotechnology (LMN), 
3SwissFEL, Paul Scherrer Institute (PSI), 5232 Villigen, Switzerland, and 4Physical and Life Science Directorate, 
Lawrence Livermore National Laboratory (LLNL), Livermore, CA, USA 
Abstract: The intense, ultrafast XFEL pulses permit new methods to study protein structures and dynamics. So far 
structural analysis of proteins using XFEL has been limited to proteins that form well-ordered 3D nano/micro-crystals. 
Here we present methods to prepare 2D crystals for XFEL measurements. By adopting concepts used in electron 
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microscopy, we were able to collect diffraction patterns from 2D crystals of two different membrane proteins. For best 
results the 5nm thick and 0.5-2 micron wide 2D crystals were stabilized by a solid support of wafer covered with either 
a 30-50 nm thick silicon nitride membrane or a 20-50 nm thick carbon film. To prevent crystal dehydration during 
measurement, crystals were embedded in sugars such as glucose or trehalose. Optimized sample preparation resulted 
in diffraction to 6A resolution. This proof-of-principle study demonstrates the promise of XFEL for the structural 
analysis of membrane proteins in the native-like lipidic environment of 2D crystals. 
 
61. von Conta, Aaron (Wörner) 
 
Title: A time-preserving monochromator for XUV/VUV time-resolved spectroscopy 
Authors: A. von Conta, M. Huppert, A. Schumacher and H. J. Wörner 
Institute: Laboratory for Physical Chemistry, ETH Zurich, Wolfgang-Pauli-Strasse 10, CH-8093 Zurich, Switzerland 
Abstract: We are currently completing the construction of a time preserving XUV/VUV monochromator for HHG 
radiation based on the principle of conical diffraction [1]. This device will deliver the radiation corresponding to a 
single harmonic order with a moderate temporal broadening (< 15 fs) and comparably high transmission [2] (> 40 %). 
In combination with the other experimental tools already available in our group the realisation of this project will open 
a range of new applications for time-resolved XUV spectroscopy in the gas and liquid phases. An example harmonic 
spectrum from the current source design is shown together with the first images of the harmonic radiation in the 
selection plane of the monochromator. 
References: [1] W. Cash, Echelle spectrographs at grazing incidence, Appl. Optics 21 (4), 1982 [2] Frasetto et. al, 
Single-grating monochromator for extreme ultraviolet ultrashort pulses, Opt. Express 19 (20), 2011 
 
62. Wehrle, Marius (Vanicek) 
 
Title: On-the-fly ab initio semiclassical dynamics: Emission spectra of oligothiophenes 
Authors: Marius Wehrle, Miroslav Sulc, Jiri Vanicek 
Institute: Laboratory of Theoretical Physical Chemistry, EPFL 
Abstract: We combine the thawed Gaussian approximation (TGA) with an on-the-fly ab initio (OTF-AI) scheme to 
calculate the vibrationally resolved emission spectra of oligothiophenes with up to five rings. Our OTF-AI-TGA 
implementation is efficient enough to treat all vibrational degrees of freedom on an equal footing even in case of 5- 
oligothiophene (105 vibrational degrees of freedom), thus obviating the need for the crude global harmonic 
approximation, popular for large systems. The experimental emission spectra have been almost perfectly reproduced. 
In order to provide a deeper insight into the associated ultrafast physical and chemical processes, we present a novel 
systematic approach to assess the importance and to analyze the mutual coupling of individual vibrational degrees of 
freedom during the dynamics. This computational protocol is not limited to linear spectroscopy: Non-linear spectra can 
also be evaluated and, in this case, a systematic analysis of the dynamics will be essential. 
References: 
 
63. Yushchenko, Oleksandr (Vauthey) 
 
Authors: Oleksandr Yushchenko, Eric Vauthey 
Institute: Physical Chemistry Department - Sciences II - University of Geneva 
References: non published yet 
 
64. Zambrano, Eduardo (Vanicek) 
 
Title: Improving the accuracy and efficiency of time-resolved electronic spectra calculations: Cellular dephasing 
representation with a prefactor 
Authors: Eduardo Zambrano, M. Sulc and J. Vanicek 
Institute: Laboratory of Theoretical Physical Chemistry, ISIC, Ecole Polytechnique Federal de Lausanne 
Abstract: Time-resolved electronic spectra can be obtained as the Fourier transform of a special type of time 
correlation function known as fidelity amplitude, which, in turn, can be evaluated approximately and efficiently with 
the dephasing representation. Here we improve both the accuracy of this approximation—with an amplitude correction 
derived from the phase-space propagator—and its efficiency—with an improved cellular scheme employing inverse 
Weierstrass transform and optimal scaling of the cell size. We demonstrate the advantages of the new methodology by 
computing dispersed time-resolved stimulated emission spectra in the harmonic potential, pyrazine, and the NCO 
molecule. In contrast, we show that in strongly chaotic systems such as the quartic oscillator the original dephasing 
representation is more appropriate than either the cellular or prefactorcorrected 
References: E. Zambrano et al, J. Chem. Phys. 139, 054109 (2013) 
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65. Zimmerman, Tomáš (Vanicek) 
 
Title: Multiple-surface dephasing representation: an efficient way to compute time-resolved spectra with the fewest 
switches surface hopping or Ehrenfest dynamics 
Authors: Tomáš Zimmermann and Jiří Vaníček 
Institute: Laboratory of Theoretical Physical Chemistry EPFL, Av. Forel 2, CH-1015 Lausanne, Switzerland 
Abstract: The multiple-surface dephasing representation (MSDR) is generalized to calculations of absorption and time-
resolved electronic spectra. The resulting semiclassical method includes quantum effects through interference of mixed 
quantum-classical trajectories and through quantum treatment of the electronic degrees of freedom. It requires very 
little computational effort in addition to the fewest switches surface hopping or mean field dynamics and is very easy 
to implement. The method is first tested by computing the absorption and time-resolved stimulated emission (TRSE) 
spectra of pyrazine using the three-surface four-dimensional model which allows for comparison with the numerically 
exact quantum spectrum. Subsequently, the MSDR is used \"on-the-fly\" with the SA-4-CASSCF(10,8)/6-31G* 
method to compute the fully dimensional (i.e., 24-dimensional) nonadiabatic absorption, which is in good agreement 
with experiment. 
 
 
 
 


