QUEBS 2018 Vilnius



Table of Contents

(070101 (=17 =Y o (ot o g o - Uy o 1 USSR

Conference book

QUEBS 2018

11

17

23

28

33

39

45

49

55

61

66

L1

Vilnius



Conference book

Conference program

July 10

July 11

July 12

July 13

Athotef & ! N
Liejyklos str. 11/23

At Lithuanian Academy
of Sciencegzedimino
Ave. 3

I'd K24St «a
Liejyklosstr. 11/23

14 K24St a
Liejyklos str. 11/23

9:00 Graham R. Fleming Shaul Mukamel WNNEBSY I |
9:30 Rienk van Grondelle Jasper Knoester Peter J. Hore
10:00 Break Break Break
10:30 Akihito Ishizaki Alex W. Chin Arvi Freiberg
10:50 DonatasZigmantas Thomas Renger Erling Thyrhaug
11:.05 Doran I. G. Bennett David F. Coker HoweSiang Tan
11:20 David Hutchinson Andrius Gelzinis ¢l NI YN
11:35 Joachim Seibt Thorsten Hansen CN} yiGAaAOS|
11:50 Lunch Lunch Lunch
13:00 ¢t2Yt O t 2 Michael Thorwart Matthew Fisher
13:20 Sergei Kozyrev Yoshitaka Tanimura Philip Kurian
13:35 Elena Meneghin Anton Trushechkin Enrique Blair
13:50 +t Of I @ t Raffaele Borrelli David Racine
14.05 Maxim F. Gelin Brendon W. Lovett Fernando Lui§ S Y A 1
14:20 Break Break Break
15:00 Ryszard Jankowiak Francesco Tacchino Nir Keren
15:20 Julian Adolphs 15:15 Lipeng Chen 15:15 Jevgenij
Chmeliov
15:35 l Y RNB ! y 15:30 | Andrew H. Marcus 15:30 | Yuval Kolodny
15:50 93f T . dn Poster session 15:45 | Felipe Caycedqg
15:4517:45 Sober
16:05 Break 16:00 Break
16:30 Nicholas Werren Marijonas Tutkus
16:45 Shmuel Gurvitz lannis Kominis
17:00 Andrea Mattioni Erik M. Gauger
17:15 Yonatan Dubi Stefan Siwialdaszek
18:00 Welcome
reception
18:30 18:30 Excursion to Conference dinner

Light Conversion R&l
and production
facilities.

Registration:
http://quebs2018.com/ex

cursionto-light-
conversion/

QUEBS 2018

Vilnius


http://quebs2018.com/excursion-to-light-conversion/
http://quebs2018.com/excursion-to-light-conversion/
http://quebs2018.com/excursion-to-light-conversion/

Conference book

KEYNOTE SPEAKERS

QUuUEBS 2018

Vilnius



Conference book

Non-Linear and Single Photon Spectroscopies
and Photosynthetic Light Harvesting

G.R. Fleming ', Nicholas Lewis'?, K.B. Whaley', Omar Gamel'?, Herman Chan',
Garreth McCrudden'2, Kaydren Orcutt'?, and Pallavi Bhattacharyya'~

! Department of Chemistry, University of California Berkeley, Berkeley CA 94704, USA
2Molecular Biophysics and Integrated Bioimaging Division, Lawrence Berkeley National Laboratory,
Berkeley, CA 94720 USA
grileming@]lbl.gov

The role of vibrational degrees of freedom in electronic energy transfer along with their role in
two-dimensional electronic spectra continues to be debated. A second much discussed question
concerns the difference (if any) between excitation via ultrafast laser vs. sunlight. Related to this
question is the question of the relationship between microscopic and microscopic (i.e. the result of
absorbing one-photon equivalent of energy) quantum yields. These two areas have led us to
develop two new spectroscopic methods and their related theoretical frameworks. In two-
dimensional electronic vibrational (2DEV) spectroscopy we correlate the evolution of the nuclear
and electronic degrees of freedom [1]. The application of 2DEV spectroscopy to ultrafast
dynamics will be described. In a second direction the development of spontaneous parametric
down conversion (SPDC) for generation of entangled photon pairs has opened up new
experimental possibilities as well as new theoretical questions. The interaction of a single photon
with a photosynthetic light-harvesting complex will be discussed [2].

References

[1] Observation of Electronic Excitation Transfer Through Light Harvesting Complex [I Using Two-Dimensional Electronic-Vibrational
Spectroscopy. N.H.C. Lewis, N. Gruenke, T.A.A. Oliver, M. Ballottari, R. Bassi, G.R. Fleming. Journal of Physical Chemistry Letters, 7, 4197-
4206 (2016)

[2] Single Photon Absorption by Single Photosynthetic Light Harvesting Complexes. H.C.H. Chan, O.E. Gamel, G.R. Fleming, and K. B. Whaley.
J. Phys B. 51, 054002 (2018).
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How Charge Transfer States Control the Primary Processes of
Photosynthesis

Rienk van Grondelle

Department of Physics and Astronomy, Faculty of Science, VU Amsterdam, The Netherlands

Three fundamental processes form the badinatural photosynthesis. The photosynthetic apparatus is
constructed of pigments (chlorophylls, bacteriochlorophylls, many different carotenoids) boumethtrane
proteins. After the absorption of a solar photon by one of the pigments the eleettataition is transferred

on an ultrafast timescale (10s of femtoseconds to 10 picoseconds) to a gpgciahtprotein, the
photosynthetic reaction center (RC) where a transmembrane charge separatitveris Under optimal
conditions (low light, water, CB) solar photons are captured and transforineml chemical energy with an
efficiency (chemical energy out/solar energy in) of aboul8%. Thisof course is not the energy yield of a
crop! Under not optimal conditions such as high light and s{dsadit, low temperature etc) the risk of
photodamage increases and the photosynthetic apparatsis be photoprotected. It is obvious that the
successful operation of the photosynthetic appardemends on a delicate balance between these three
fundamental prcesses. In this talk | will show thabne crucial factor is the precise mixing of
electronic/excitonic states with charge transfer states afatrolled by resonant vibrations. Basically the
same physical processes control the speed and bdatweerultrafast energy transfer in the light harvesting
antenna, ultrafast charge separation gofebtoprotection: excitons, charge transfer states and resonant
vibrations
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Multidimensional spectroscopy of molecular complexes with X-ray
pulses and quantum light

Shaul Mukamel

Department of Chemistry and Department of Physics and Astronomy, University of California, Irvine,
Irvine, California 92697-2025, USA
smukamel@uci.edu

Multidimensional spectroscopy uses sequences of optical pulses to study dynamical processes in complex molecules

through correlation plots involving several time delay periods. Extensions of these techniques to the x-ray regime

will be discussed. Ultrafast nonlinear x-ray spectroscopy is made possible by newly developed free electron laser and

high harmonic generation sources. The attosecond duration of X-ray pulses and the atomic selectivity of core X-ray

excitations offer a uniquely high spatial and temporal resolution. We demonstrate how stimulated Raman detection of

an X-ray probe may be used to monitor the phase and dynamics of the nonequilibrium valence electronic state

wavepacket created by e.g. photoexcitation, photoionization and Auger processes. Conical intersections (Coln)

dominate the pathways and outcomes of virtually all photophysical and photochemical molecular processes. Despite

extensive experimental and theoretical effort, Colns have not been directly observed yet and the indirect experimental

evidence is based on fast reaction rates and some vibrational signaturcs. Novel ultrafast X ray pulse sequences

designed for monitoring these processes will be presented. Short X-ray pulses can directly detect the passage through

a Coln with the adequate temporal and spectral sensitivity. Applications will also be made for time-resolved detection

of molecular chirality.

Nonlinear optical signals induced by quantized light fields and entangled photon pairs will be discussed. Conventional
nonlinear spectroscopy uses classical light to detect matter properties through the variation of its response with
frequencies or time delays. Quantum light opens up new avenues for spectroscopy by utilizing parameters of the
quantum state of light as novel control knobs and through the variation of photon statistics by coupling to matter.
Entangled-photon pairs are not subjected to the classical Fourier limitations on their joint temporal and spectral
resolution. Strong coupling of molecules to the quantum vacuum field of micro cavities will be demonstrated. The
relaxation dynamics of light-harvesting complex II in an optical cavity is explored theoretically by multidimensional
photon coincidence counting spectroscopy. This technique reveals the dynamics in both single (e) and double (f)
excitation bands. We study how the polariton dynamics are affected by coupling to photon modes and molecular
vibrations described by a realistic spectral density at 77 K. Without the cavity, the e- and f -band energy transfer
pathways are not clearly resolved due to the line broadening caused by fast exciton dephasing. The strong coupling to
cavity photons results in well-resolved polariton modes. The hybrid nature of polaritons slows down their energy
transfer rates.

References

[1] Markus Kowalewski, Kochise Bennett, and Shaul Mukamel. “Monitoring Nonadiabatic Avoided Crossing Dynamics in Molecules by
Ultrafast X-Ray Diffraction”, Structural Dynamics, 4, 054101 (2017)

[2] Daeheum Cho, Jérémy R. Rouxel, Markus Kowalewski, Prasoon, Saurabh, lin Yong Lee, and Shaul Mukamel. “Phase Cycling RT-TDDFT
Simulation Protocol for Nonlinear XUV and X-ray Molecular Spectroscopy”, JPCL, 9, 1072-1078 (2018)

[3] Markus Kowalewski, Benjamin Fingerhut, Konstantin Dorfman, Kochise Bennett and Shaul Mukamel. “Simulating Coherent
Multidimensional Spectroscopy of Nonadiabatic Molecular Processes; from the Infrared to the X-ray Regime”, Chem. Rev., 2017, 117 (19),
pp 12165-12226.

[4] Zhedong Zhang, Prasoon Saurabh , Konstantin E. Dorfman ,Arunangshu Debnath, and Shaul Mukamel. “Monitoring polaritons dynamics

in the LHCII photosynthetic antenna in a microcavity by two-photon coincidence counting”, J.Chem. Phys, 148, 074302 (2018)

QUuUEBS 2018 7

Vilnius



Conference book

QUEBS 2018

Vilnius
































































































































































































