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Invited Talk UP 1.1 Mon 11:00 ELP 6: HS 4
Atmospheric impact of energetic particle precipitation from
the lower thermosphere to the surface — eMIrRIAM SINNHUBER
— Karlsruher Institut fiir Technologie

Energetic charged particles - protons, electrons and heavier ions with
energies from tens of keV to hundreds of MeV - precipitate into the
atmosphere at high latitudes, guided by the Earth’s magnetic field.
They originate from the sun, accelerated in the solar corona during
flares or coronal mass ejection events, or from the terrestrial magne-
tosphere, accelerated during geomagnetic storms or auroral substorms
by variations in the high-speed solar wind. In the atmosphere, they
interact with the most abundant species by collision reactions, starting
a chain of chemical-dynamical coupling mechanism. The first step is
atmospheric ionization and the formation of radicals of the NOx and
HOx families mainly in the mesosphere and lower thermosphere, and
subsequent ozone loss. NOx can be transported into the stratosphere
during polar winter, and contribute significantly to ozone loss at the
top of the ozone layer. Radiative feedbacks in turn affect atmospheric
dynamics possibly even down to tropospheric weather systems. This
so-called geomagnetic forcing of the climate system is modulated by
the quasi-continuous solar wind and sporadic solar eruptions and varies
over the 11-year solar cycle; since CMIPG, it is also recommended as
part of the solar forcing of the climate system. In this presentation,
an overview of the state of the art will be provided, focusing on the
11-year variability as well as on the impact of extreme solar events.

UP 1.2 Mon 11:30 ELP 6: HS 4
Improvements of the HAGAR-V instrument and its perfor-
mance during the HALO mission PHILEAS — eRoNjA VAN
LuwuT, VALENTIN LAUTHER, JOHANNES STROBEL, ANDREA RAU, LARS
Zrotos, and CLAaus MICHAEL VoLk — Institute for Atmospheric and
Environmental Research, University of Wuppertal, Germany

Precise airborne in situ measurements of VOCs are useful to under-
stand atmospheric processes and can be achieved by GC/MS. The need
for high spatial resolution conflicts with typical time resolutions of 3
to 10 minutes for mobile GC/MS. We present the recently improved
HAGAR-V (High Altitude Gas AnalyzeR-5 channel version), devel-
oped at the University of Wuppertal for use on the HALO aircraft,
with a time resolution of 2 minutes while measuring about 30 VOC
species in the ppt range by employing two identical GC channels with
a single MS. Additionally, it includes a NDIR CO2 analyzer and a 2-
channel GC/ECD. For the GC/MS, innovative multitasking of various
processes and strong sample refocusing result in detection limits of a
few ppq and precisions of 1-5% and a shorter sampling time of 40 s,
yielding a significant improvement in resolving fine-scale atmospheric
structure. We show the performance of the HAGAR-V instrument dur-
ing the HALO mission PHILEAS investigating the impact of the Asian
summer monsoon on the extratropical UTLS. HAGAR-V GC/MS mea-
sured with high resolution species with anthropogenic Asian sources,
species with biomass burning sources and very short-lived NMHCs,
providing key information for understanding the evolution of convec-
tively uplifted pollutants in the UTLS.

UP 1.3 Mon 11:45 ELP 6: HS 4
A novel method of measuring the viscosity and surface
tension of supercooled levitated droplets — MoHIT SIiNGH!,
STEPHANIE HELEN Jones!, ALexer KiseLev!, Denis Durr!, and
eTrHOMAS LEISNER!2 — lInstitut of Meteorology and Climate Re-
search, Karlsruhe Institute of Technology, Karlsruhe, Germany —

2Institut fiir Umweltphysik, Universitit Heidelberg, Germany

Location: ELP 6: HS 4

Viscosity and surface tension of aerosol particles influence e.g. the
rate of heterogeneous and photochemical reactions, the evaporation
and growth processes leading to CCN formation, and the ability to
act as ice nuclei. Both quantities can vary significantly during the
atmospheric processing of aerosol particles. Following these changes
requires a fast and reliable measurement technique, which can be ap-
plied to airborne particles under realistic atmospheric conditions where
noneequilibrium conditions like supersaturation and superooling are
widespread. We report a novel method to simultaneously measure the
time-dependent viscosity and surface tension of charged droplets levi-
tated in an environmental electrodynamic balance. In addition to the
alternating electric field required for levitation, a secondary electric
field of variable frequency is applied to induce shape oscillations in the
levitated droplet. The shape oscillations are analysed by light scatter-
ing and the phase shift in the induced shape oscillations with respect
to the driving field is used to determine droplet viscosity and surface
tension.

UP 1.4 Mon 12:00 ELP 6: HS 4
New results from the joint research project Vollmpact
— oCHRISTIAN VON 1 CrLaupia 2

SAVIGNY ™, TIMMRECK®, ALI
HosHYARIPOUR?, Akos Horvara?, ALEXEl Rozanov®, JoOHN

Burrows®, ULrikE NieMEIER?, FELix WRANal, AnNNa Lancel,
CorINNA Hoose?, JoHANNEs Quaas®, SANnDrRa WaLLis!, HAUKE
ScumipT?, and CurisTOPHER Kapow” — !Institut fiir Physik, Uni-
versitét Greifswald — 2MPI fiir Meteorologie, Hamburg — 3Institut
fiir Meteorologie und Klimaforschung, KIT — 4Institut fiir Meteorolo-
gie, Universitit Hamburg — ®Institut fiir Umweltphysik, Universitit
Bremen — SInstitut fiir Meteorologie, Universitit Leipzig — "DKRZ,
Hamburg

Volcanic eruptions are one of the most important natural drivers of
climate change on time scales from a few years up to a decade. In the
DFG funded Research Unit Vollmpact we investigate relevant aspects
of volcanic eruptions on the atmosphere and climate in five projects, i.e.
the initial development of volcanic plumes on time scales from hours to
a few days, the evolution of volcanic aerosol layers in the stratosphere,
interactions of volcanic aerosols and tropospheric clouds, dynamic and
thermal effects of volcanic eruptions on the middle atmosphere as well
as volcanic effects on the hydrological cycle. After a short overview of
the Vollmpact project, this talk will focus on recent results from the
second phase of the Vollmpact project, including results on the unusual
eruption of Hunga-Tonga Hunga Ha’apai in January 2022, satellite re-
mote sensing of microphysical parameters of stratospheric aerosols, as
well as unusual optical phenomena in the atmosphere.

UP 1.5 Mon 12:15 ELP 6: HS 4
Tracing the Hunga Tonga - Hunga Ha’apai H>O anomaly
through the mesosphere — eSANDRA WaLLIS and CHRISTIAN VON
SaviaNy — University of Greifswald, Germany

The 2022 Hunga Tonga - Hunga Ha’apai eruption emitted an excep-
tionally large amount of approximately 150 Tg H20 into the middle
atmosphere (10 - 100 km). After an immediate subsidence, the volcanic
H20 anomaly began to rise in the tropics and crossed the stratopause
(1 hPa) by the end of March 2023. We use MLS H2O mixing ratios
to trace its subsequent transport through the mesosphere (50 - 100
km altitude). This research is especially relevant to the noctilucent
cloud community, because upon reaching the summer mesopause re-
gion (approximately 90 km) the H2O anomaly could potentially have
an impact on the properties of noctilucent clouds such as occurrence
frequency or brightness.



