A mineral sputter model in agreement with /it

. . . . . . manuscript on arXiv
solar wind ion irradiation experiments
FGU23-1299 2304.12048

Noah Jéggi!, Andreas Mutzke?, Herbert Biber3, Paul S. Szabo34,
Johannes Brétzner3, Friedrich Aumayr3, Peter Wurz'!, and André Galli'

1Physikalisches Institut, University of Bern, Sidlerstrasse 5, CH-3012 Bern, Switzerland

2Max Planck Institute for Plasma Physics (IPP), D-17491 Greifswald, Germany

3Institute of Applied Physics, TU Wien, Wiedner Hauptstraf3e 8-10/E134, A-1040 Vienna, Austria
4Space Sciences Laboratory, University of California, 7 Gauss Way, Berkeley, 94720 CA, USA

MAX-PLANCK-INSTITUT
FUR PLASMAPHYSIK




Refractories in the exosphere
i.e., Ca, Si, Mg, and Fe
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Observations (qualitative)
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The model



Binary Collision Approximation
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Hybrid Binding and Compound Model

- larger binding energies

- larger initial densities

—

AH¢

bound un-bound
p(S10,) p(Si, O) << p(Si0,)




Model vs. Lab Results



Model Results
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Model Results
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4 keV He* — Enstatite

--SDTrimSP:SB
SDTrimSP:HB-C
SDTrimSP:HB

® Biber et al. (2022)

yield [amu ion™!]

20 40
angle of incidence a [°]

SDTrimSP:SB

200 97 200

4 keV He* 40°

0.0
tilt angle:-17.8°

SDTrimSP:HB-C

200 97 00

4 keV Het 40°

0.0

tilt angle:-20.1°

SDTrimSP:HB

200 97 00

4 keV He™ 40°

0.0
tilt angle:-24.0°

Normalized Distribution

Normalized Distribution

o
©
1

SDTrimSP:HB-C
Incident angle: 45°

Emg = 0.9 eV
— Ep =1.8eV
— Eg5i = 2.8 eV

5 10 15
Emission Energy [eV]

SDTrimSP:HB
Incident angle: 45°

Emg = 1.8 eV
—  Ep=23eV
—— Esi = 4.6 eV

5 10 15
Emission Energy [eV]




arXiv.org
Summary 2304.12048

4 N
The hybrid model combines
oxide densities with surface
binding energies (AH,) and
bulk binding energies (AH;).
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