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MO 23.1 Thu 17:00 Tent C
Towards perfect enantiomer-specific state transfer of chiral
molecules — eELAHE ABDIHA, JUHYEON LEE, JOHANNES BISCHOFF,
DanNiEL FonTOURA BARROsO, BORIS SARTAKOV, GERARD MEIJER,
and SANDRA KEIBENBERGER-ARIAS — Fritz-Haber-Institut der Max-
Planck-Gesellschaft, Faradayweg 4-6, 14195 Berlin, Germany

Chiral molecules are important in many chemical and biological pro-
cesses and are also at the heart of some fundamental physics ques-
tions. Recently, enantiomer-specific state transfer (ESST) was exper-
imentally demonstrated [1,2]. Here, the application of three mutu-
ally orthogonally polarized microwave fields yields enantiomer-specific
population control in a chosen quantum state that is part of a triad of
rotational states. I will present our recent work on ESST, where we
largely overcome the previous limitation due to initial thermal popu-
lation by combining ESST with optical methods [3]. By depleting the
target state using resonant UV light prior to ESST we achieve state-
specific enantiomeric enrichment in the order of 50%. Importantly,
we quantitatively study ESST, explicitly including the role of spatial
degeneracy. I will also discuss our recent study on the influence of mi-
crowave pulse conditions on ESST [4]. Extensions to our scheme will
allow to create a molecular beam with an enantiomer-pure rotational
level, holding great prospects for future spectroscopic and scattering
studies.

[1] Eibenberger et al, PRL 118, 123002 (2017) [2] Pérez et al, Angew.
Chem. Int. Ed. 56, 12512 (2017) [3] Lee et al, PRL 128, 173001 (2022)
[4] Lee et al, arxiv: 2310.11120 (2023)

MO 23.2 Thu 17:00 Tent C
Intensity dependence of PECD using near-ultraviolet fem-
tosecond laser pulses — eSUDHEENDRAN VASUDEVAN, HAN-GYEOL
LEeEg, Eric KuTscHER, SiIMON T. RANECKY, NicoLas Lappa, TonNio
RoseN, Sacenik Das, TiLL STEHLING, JAYANTA GHOsH, ANTON N.
ARTEMYEV, HENDRIKE BRAUN, ARNE SENFTLEBEN, PHILIPP V. DE-
MEKHIN, and THoMAs BAUMERT — Institut fiir Physik, Universitét
Kassel, Heinrich-Plett-Str. 40, 34132 Kassel

Exploiting an electric dipole effect in ionization, photoelectron circu-
lar dichroism (PECD), i.e., an asymmetry in the photoelectron an-
gular distribution along the light propagation, is a highly sensitive
enantioselective spectroscopy for studying chiral molecules in the gas
phase using either single-photon [1] or multiphoton ionization [2]. In
the latter case, resonance-enhanced multiphoton ionization (REMPI)
gives access to intermediate electronic states [3]. The PECD sensitiv-
ity opens the door to study control of the coupled electron and nuclear
motion in enantiomers. A prerequisite is the detailed understanding of
PECD in REMPI schemes. In this contribution, we demonstrate the
intensity-dependence of PECD on fenchone via 2+1 REMPI using 30
fs near-ultraviolet laser pulses centered at 396 nm. We find that the
magnitude of LPECD decreases with the linear increase in the FWHM
of the photoelectron spectra.

References

[1] Bowering, N. et al. Phys. Rev. Lett. 86, 1187 (2001).

[2] Lux, C. et al. Angew. Chem. Int. Ed. 51, 5001*5005 (2012).

[3] Lee, H.-g. et al. PCCP 24, 27483*27494 (2022).

MO 23.3 Thu 17:00 Tent C
Photoelectron circular dichroism after Ols ionization in
sec-butyl trimethylsilylether — eCHRISTINA ZINDEL, EMILIA
Heikura, CATMARNA KUSTNER-WETEKAM, LuTz MARDER, Jo-
HANNES VIEHMANN, DENis KARGIN, RUDOLF PIETSCHNIG, ANDREAS
Hans, and ArNO EHRESMANN — Institut fiir Physik and CINSaT,
University of Kassel, Heinrich-Plett-Str. 40, 34132 Kassel, Germany

Following ionization with circularly polarized radiation, randomly ori-
ented enantiomers show a forward-backwards asymmetry in their pho-
toelectron angular distribution (PAD) with respect to the light’s prop-
agation direction. This effect is described as photoelectron circular
dichroism (PECD) — a powerful tool to examine the molecular chiral-
ity of gas-phase samples. In our studies, we use a velocity map imaging
spectrometer (VMI) along with synchrotron radiation to investigate
the chiral molecule sec-butyl trimethylsilylether (C4Hg-O-Si3(CHz)).
When varying the distance between the stereocenter and the silicon
atom by subsequently inserting CH2 groups in between, it is of inter-
est whether the PECD magnitude changes after ionization of the Ols
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orbital, because although the length of the molecule varies in this case,
for oxygen, its geometry with respect to the stereocenter remains the
same.

MO 23.4 Thu 17:00 Tent C
Coherent Control of Photoelectron Circular Dichroism us-
ing Two-color Laser Pulses — oTiLL STEHLING, HANGYEOL LEE,
SUDHEENDRAN VASUDEVAN, SIMON RANECKY, Nicoras LAppa, To-
N10 ROSEN, SAGNIK Das, JaAyaANTA GHOSH, HENDRIKE BRAUN, ARNE
SENFTLEBEN, and THoMAS BAUMERT — Universitat Kassel Institut
fiir Physik Heinrich-Plett-Str. 40 34132 Kassel/Germany

We study two-pathway interference in multiphoton ionization of fen-
chone. By employing two pulses at 380 nm and 440 nm, two distinct
(2+1) resonance-enhanced multiphoton ionization (REMPI) pathways
via the 3s and the 3p band of fenchone are simultaneously driven.
The ionization out of these states can result in the same final contin-
uum state, such that the which-way-information is unknown, and in-
terference can be observed. Photoelectron energy-spectra (PES) show
three distinct peaks attributed to different ionization pathways. One
of which exhibits a dependence on the temporal delay between the two
pulses. These preliminary results may indicate a successful implemen-
tation of two-pathway interference during the ionization of fenchone.
Future experiments will be concerned with the influence of such inter-
ference effects on the photoelectron-circular-dichroism (PECD) of fen-
chone as they present a possible method to implement control schemes
in chiral photophysics.

MO 23.5 Thu 17:00 Tent C
Experimental setup to study enhancement of circular dichro-
ism in ion yield of 3-methyl cyclopentanone via tailored fem-
tosecond laser pulses — eSaaNik Das, Javanta GHOSH, SUD-
HEENDRAN VASUDEVAN, HANGYEOL LEE, NicoLAs Lappa, StMoN Ra-
NECKY, T'oNiO ROSEN, TiLL STEHLING, FABIAN WESTMEIER, ARNE
SENFTLEBEN, THOMAS BAUMERT, and HENDRIKE BRAUN — Institut
fiir Physik, Universitiat Kassel

Femtosecond laser pulses were employed to ionize 3-methyl cyclopen-
tanone (3-MCP) in the home-built time-of-flight mass spectrometer.
A ‘twin peak’ measurement technique [1| was utilized, to obtain ion
yields from left and right circularly polarised laser pulses in the same
laser shot. Such a technique reduces the statistical error of measure-
ment and allows for simultaneous chirp compensation in both left and
right-handed light. Circular dichroism in ion yield (CDIY) is the dif-
ference in ion yield from the left and right circularly polarised light for
a given enantiomer [2,3]. Switching the enantiomer, the sign of CDIY
is flipped. At the wavelengths where we performed the experiments,
a 1+1-+1 resonance-enhanced multiphoton ionization in 3-MCP takes
place via the 7* <— n band, which exhibits a strong circular dichroism.
It was found that linear chirp enhances the CDIY. We systematically
investigated the reason behind the enhancement of CDIY for chirped
pulses.

[1] T. Ring et al., Rev. Sci. Instrum., 92, 033001, 2021

[2] U. Boesl and A. Bornschlegl, ChemPhysChem, 7, 2085, 2006

[3] H. G. Breunig et al., ChemPhysChem, 10, 1199, 2009
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Time-Resolved Circular Dichroism Spectroscopy with Ultra-
fast Broadband Circularly Polarized Laser Pulses — eKARINA

HeiLMEIER!, EMELY FREYTAG2, CHRISTINA KAUFMANNZ, FRANK

WORTHNER?, CHRISTOPH LAMBERT?, and Tobias BRIXNER! —
Hnstitut fiir Physikalische und Theoretische Chemie, Universitit
Wiirzburg, Am Hubland, 97074 Wiirzburg, Germany — 2Institut
fir Organische Chemie, Universitat Wiirzburg, Am Hubland, 97074

Wiirzburg, Germany

Chiral exciton states that have a small dipole strength have only weak
contributions in linear absorption spectroscopy. However, such states
can be well resolved with circular dichroism spectroscopy. Analogously,
time-resolved circular dichroism (TRCD) spectroscopy may give infor-
mation on the ultrafast dynamics of these exciton states which cannot
be resolved with non-chiral transient absorption spectroscopy.|1]
Here, we report a TRCD setup based on the pump—probe approach
employing ultrafast broadband white-light probe pulses with left- and
right-handed circular polarization. The circular polarization is induced
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by a polarization grating. In TRCD one measures the difference in ab-
sorption of left- and right-circularly polarized light of the excited and
non-excited states. To investigate the dynamics of chiral excitons, mea-
surements were carried out on a chiral squaraine dimer and a chiral
perylene bisimide dimer, both exhibiting excitonic coupling.

[1] L. Ress, P. Maly, J. B. Landgraf, D. Lindorfer, M. Hofer, J. Selby,
C. Lambert, T. Renger, T. Brixner, Chem. Sci. 14, 9328 (2023).

MO 23.7 Thu 17:00 Tent C
Electron correlation in circular dichroism and chirality-
induced spin selectivity — eRaouL M. M. EBeLiNG!, MAURICE
BERINGUIER!, VLADIMIRO Muiica?, Danier M. Reicu!, and CHRis-
TIANE P. Kocu! — lFreie Universitit Berlin, Berlin, Germany —
2 Arizona State University, Arizona, United States of America

We study two phenomena related to the interaction of chiral molecules
with circularly polarized light, absorption circular dichroism (CD), and
chirality-induced spin selectivity (CISS). We investigate both phenom-
ena in chiral hydrogen and chiral helium, two model systems into which
we introduce chirality via an artificial chiral potential. The chiral po-
tential is constructed from a superposition of spherical harmonics and
it can be interpreted as a way to mimic the chiral environment of a
real molecule. Alternatively, our chiral hydrogen and chiral helium
models could even be experimentally realized by placing the atoms in
a setup involving several electric fields. Quantifying the chirality of
the potential with a suitable measure, we find that it can be tuned
via the coefficients in the spherical harmonics expansion. We investi-
gate the influence of the strength of the chiral potential, the strength
of the spin-orbit coupling, and the strength of the electron-electron
interaction on both CD and CISS.

MO 23.8 Thu 17:00 Tent C
Towards Comparing the PECD Effect in Closed-Shell and
Open-Shell Chiral Molecules — eVikToRrIA K. BRANDT, ANDRE
FieLickE, GERARD MEUJER, and MALLORY GREEN — Department of
Molecular Physics, Fritz Haber Institute of the MPG, Berlin

Photoelectron Circular Dichroism (PECD) is a chiral optical effect

that manifests in the angle-dependent photoemission of an electron
upon irradiation of a chiral molecule by circularly polarized light. A
PECD effect in anions was observed for the first time in 2021, showing
that forces other than long-range coulombic interactions can yield a
measurable PECD effect. To further explore the effect of short-range
forces, as well as the universal electron dynamics that govern PECD,
1-phenylethanol was investigated as a closed-shell deprotonated an-
ion, a dehydrogenated, neutral radical and a closed-shell neutral. A
photoelectron spectrum of the anion showed the presence of only two
deprotonated tautomers. However, the landscape of radical isomers,
formed by reaction with fluorine atoms, is calculated to be complicated
and includes a large number of achiral species, making a comparison
to the closed-shell species difficult. In the energy region that overlaps
with predicted spectra of chiral isomers, photoionization of the rad-
ical enantiomers shows a reversal of a small PECD effect. However,
statistics of this effect are low and confirmation of this effect is still in-
conclusive. At this point, only the closed-shell neutral has a confirmed
PECD measured at around 5%. Further work will focus on obtaining a
PECD of the closed-shell anion and identifying new molecular targets
with less complicated isomeric landscapes.

MO 23.9 Thu 17:00 Tent C
Raman Optical Activity Of Glucose — eKraus HoFMANN,
Luisa MARTIN, and INGo FiscHER — Universitat Wiirzburg, 97074
Wiirzburg, Germany

Raman Optical Activity (ROA) is a type of vibrational circular dichro-
ism: chiral samples show different Raman intensities when utilizing
circular polarized light. The ROA signal is very sensitive to the molec-
ular geometry and environment of the sample, but also exhibits high
levels of noise and false signals, since the intensity difference is roughly
0.1% of the corresponding Raman peak.

Using a custom built cost-efficient ROA spectrometer, the signal of
the two glucose enantiomers in aqueous solution was recorded, with
exposure times of one week each. Python was used to automate the
setup modulation, data acquisition and post-processing. The result
agrees with literature and matches spectra acquired on commercially
availible spectrometer.



