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1. Background

Sputtering and desorption on solid surfaces
induced by slow multicharged ions have
been attracting attention because of

1. high sputtering yield and its strong charge
state (or potential energy) dependence as
well as weak kinetic energy dependence,
and following




1-1. Sputtering and desorption

Quartz
Micro-
balance
Species o
H* H* Tit Si* (UO,),* Total
Substrate  Si(100)/H,  Si(100) SAM(MUD TiO,(100)  Si(111) 1x1 U LiF3)
1x1 H Aand H2 NaCl4)
Si(111) 1x1  DDT) Si0,%
H2
Projectiles  Xed* Xed* Ara* la* la* Aud*
6<g<22 4=<q=<12 4=<q<10 25=<qs<51 17=<qs<53 36=qg<69
|+ Xed*
17<q<53 17<qg<52
Yield ~ 28403 ~qb ~q° ~ g4
= q3‘4
Authors Deiwiks 1) Kuroki Flores Tona Tona 3) Sporn
(2006) (2003) (2009) (2008) (2006) (1997)
2) Tona 4) Varga
(2006) (1997)

1-2. Nanostructure formation
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1-3. Nanostructuring and Sputtering
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3. Objective

» To measure velocity or kinetic energy of particles
participating in the collisions in order to
investigate the kinematics of sputtering,
desorption, and nanostructuring induced by slow
multicharged ion collisions with solid surfaces.

4. Experimental Methods

4.1 TOF-SIMS studies
4.1.1 3D-momentum spectroscopy of secondary ions
4.1.2 Simultaneous TOF-SIMS/LEIS analysis

4.2 OES study




4.1. TOF-SIMS study

Secondary ions mass spectrometry (SIMS) measured in
coincidence with scattered atoms or ions in off-normal
incidence
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4-1. Experimental setups of SIMS
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4.2. OES study

Optical emission spectroscopy (OES) of sputtered neutral
atoms in normal incidence
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6. Results and discussion

6.1. TOF-SIMS with velocity map imaging




6.1.1. Proton desorption from GaN surfaces

3D-momentum image of protons emitted from a GaN(0001) surface interacting
with Ar®* at glancing angle (0.5°)
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6. Results and discussion

6.2. TOF-SIMS with 2D-LEIS imaging
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6-2-3. Energy calibration
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6-2-4. Result of LEIS
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6-2-5. Result of SIMS measured in coincidence
with scattered ions
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6. Results and discussion

6.3. OES

6.3.1 <v> of Al” (Previous study)
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There was no significant change
of <v,> among different charge
states as well as between metal
and insulator surfaces.

NO

K. Motohashi et al., Phys. Scr. T73 (1997) 329.




6-3-2. <v > of Ti" (in progress)
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Summary

TOF-SIMS coincidence measurements on scattered atoms/ions and
secondary ions, and OES measurements of sputtered neutral atoms
were conducted to investigate the dynamics of desorption and
sputtering due to electron capture by slow multicharged ions.

Anisotropic distributions in the proton emissions for glancing-incidence
collisions were observed.

It was found in the simultaneous TOF-SIMS and LEIS measurement
that potential sputtering of protons induced by electron capture is
followed by elastic scattering between projectile ions and surface
atoms in the first and second layers.

The mean velocity, parallel to the surface, of sputtered substrate
atoms were almost independent on charge state of incident ions.

The measurements of mean velocity, perpendicular to the surface, of
sputtered substrate atoms are now in progress.




Acknowledgements

This work was supported by a Grant-in-Aid for Scientific
Research (B) (19360016) and Reimei Research project of
Japan Atomic Energy Agency (JAEA).
| would like to thank Prof. S. Tsurubuchi, Prof. Y. Yamazaki,
Dr. Y. Kanai, Dr. M. Flores, Dr. Y. Saitoh, and Dr. S. Kitazawa
for fruitful discussion and assistance.

Thank you for your attention.




