Journal of Physics: Conference

Series
OPEN ACCESS You may also like
. . . - Study of the optical emission in Ne+Ne
Core-shell and valence-shell photoionization of and AL+Ar collisions In the range 15 (0500
eVv
argon CI uste rS V Kempter, F Veith and L Zehnle
- On mechanism of Ar(3954g) states

. . . excitation in low-energy Ar-Ar collisions

To cite this article: H Zhang et al 2009 J. Phys.: Conf. Ser. 194 022108 S Y Kurskov and A S Kashuba

- On the electron enerqgy distribution
function in the high power impulse
magnetron sputtering discharge
Martin Rudolph, Adrien Revel, Daniel
Lundin et al.

View the article online for updates and enhancements.

G N o | Discover

how sustainability

The 3 : intersects with
Electrochemical ¢ |
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 3.147.238.70 on 05/05/2024 at 21:23


https://doi.org/10.1088/1742-6596/194/2/022108
/article/10.1088/0022-3700/8/17/015
/article/10.1088/0022-3700/8/17/015
/article/10.1088/0022-3700/8/17/015
/article/10.1088/1742-6596/194/9/092003
/article/10.1088/1742-6596/194/9/092003
/article/10.1088/1742-6596/194/9/092003
/article/10.1088/1361-6595/abefa8
/article/10.1088/1361-6595/abefa8
/article/10.1088/1361-6595/abefa8
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjssW4_ObK6NDBzY2VGo-fI8WHPG-8lgvmtOyifxLUJVm4P33O3zPPNba6N46ol2_gbMXKgLd2hMxvymvWckgq_dmShrICyU2fiMWxPFs0S9wCsIE86Y4-pU63Zn__blL2-ozC5gNSWoOdOCk5HISRvb-YHyC9Twtv7frHoJ2R683WZu6UCbxf0Gt7V70LBqYs0688DN17IW8pinTuHk2O46Fp-5zfQ4p-pBKXSTwOhg8MiAb1O_I8WIO1z9V_jIQb6I5NHOr2DJFlOFPKHJ5eiiTkD6LzAB6xaZyrf33lndZoFLiHZJZw3nw234OmJsplnb2PgOreqhIH6roNLQ4UGK5WvJ-FQ&sig=Cg0ArKJSzAA6-Dq2Eu4c&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

XXVI International Conference on Photonic, Electronic and Atomic Collisions

Journal of Physics: Conference Series 194 (2009) 022108

Core-Shell and Valence-Shell Photoionization of Argon Clusters

H. Zhang "', D. Rolles ~"'"? J. D. Bozek ™, and N. Berrah”

* Department of Physics, Western Michigan University, Kalamazoo, MI 49008, USA
T Lawrence Berkeley National Laboratory, Advanced Light Source, Berkeley, CA 94720, USA
" Max Planck Advanced Study Group, Center for Free Electron Laser Science, 22761,Hamburg, Germany
™ Linac Coherent Light Source, Stanford Linear Accelerator Center, Menlo Park, CA 94025, USA

Synopsis Core- and valence-shell photoionization of variable size argon clusters were investigated using
angle-resolved time-of-flight photoelectron spectroscopy. The Ar 3p outer-valence and Ar 3s inner-
valence photoelectron spectra were measured as two formats: individual spectra and two-dimensional
maps. The Ar 2p core-shell photoelectron spectra were measured only in individual spectra format. The
photoelectron angular distribution parameters of Ar 3p, 3s, and 2p clusters as a function of photon
energy and cluster size were determined. In the case of the 2p-shell, measurements were also spin-orbit
resolved. Argon cluster with cluster sizes <N>=70 and 210-250 were studied.

Clusters have been studied for several decades
in various areas of physics and chemistry, mainly
because they are seen as a connection between
single atoms and solids, or, in other words, the
microscopic and the macroscopic world. Due to
their special, closed-shell electronic structure, rare-
gas clusters, in particular, have been intensively
investigated.

We have performed systematic studies of the
photoionization of rare gas clusters and especially
their photoelectron angular distributions. We will
report on the photoionzation of argon clusters with
different average cluster sizes. The measurements
were carried out at the Advanced Light Source
(ALS) of the Lawrence Berkeley National
Laboratory, using synchrotron radiation from beam
line 10.0.1. Two-dimensional time-of-flight
electron spectroscopy was used (more details are
described in references [1-4]). A supersonic jet was
used to produce the argon clusters. Argon gas was
expanded through a 100um diameter nozzle at
different stagnation pressures and different nozzle
temperatures. Based on empirical scaling laws, the
average cluster sizes were <N>= 70 and 250 for Ar
2p, <N>= 210 for Ar 3p, and <N>=230 for Ar 3s.

Two time-of-flight photoelectron spectrometers
were used to detect the photoelectrons. One TOF
spectrometer was located at 0° and the other at
54.7°, with respect to the photon electric field
vector. Fig. 1 is an example of photoelectron
spectrum. This simultaneous measurement of the
photoelectrons intensity is crucial for the
guantitative determination of the photoelectron
angular distribution of rare gas clusters.

The  Photoelectron  angular  distribution
parameters of the Ar 2p, Ar 3p and Ar 3s shells in
the cluster were determined. In particular, also the
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Fig. 1. Ar 2p photoelectron spectrum for Ar
clusters with cluster size <N>=250 measured at a
photon energy of 280eV. The spectra were recorded
with one TOF at 54.7°. The red and blue lines show
the result of least-square fit lines.

angular distribution of the two-spin orbit
components, Ar 2py,, and Ar 2psp, in the clusters
were obtained. The results demonstrate that the
photoelectron angular distributions of outer-valence
photoelectrons in clusters are more isotropic than
those of the corresponding free atoms. In contrast,
the Ar 2p core photoelectron angular distribution of
clusters is almost the same as for free atoms. For Ar
3s, the angular distribution parameters for the
cluster surface and bulk components were obtained
separately and are found to differ significantly from
each other and from the atomic value.
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