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Development of a New High-resolution RBS System
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A compact high-resolution RBS system consisting of a 90° sector magnetic spectrometer (radius 200 mm), a quadru-
pole lens, an electrostatic deflector and a one dimensional position sensitive detector (Ilength 100 mm) has been devel-
oped. The measured energy resolution of the spectrometer is 0.110 of the analyzing energy at an acceptance angle of
0.3 msr including the energy spread of the incident ion beam. Some observations using this new system are presented.
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Fig.1 Schematic drawing of ahigh-resolution RBS system.

0000000 kinematicbroadeningd O OO O0O00O0OO
O0OO0OOOERDO OO O OO OO kinematic broadening
000000000000 0oo0o0oooOoooooOoo
ooooooooooooooooRrRBSOOOOOO
000000000 He0 H¥' M OO0 0O000ERD
oooooOooooooooooooooooooboOoo
oooooooo

0000000000300-500kev O HPO OO OO O
000o0oo0O0o0oo0ooooOooooOoooooOoo
O000o0ooO0o0o0ooO0o0oooOoOooooOooooDoOoO
00000000 M@MROOOOOOUOODOOOORHeT
00000000 HOODODDODOOBs0 00 MmMHeO
0000000000000000000000°%He
ooooooooooooooooooooooobooo
00BOOOOOODOOOOODODOOOOOOO RBS
0000000 1-4MevO HeODOOOODOD 1000
O00ooooOo0oooOoooooooo

Fig.30 TablelOOOOOOOODOODOOOOOO
RBSOOOOOOOOOOOOODOOOOOOOOO
0000000000000 000oDoOoooUooDOoO
000000000000 00o0o0oDooooooDOooO
O0kevO HeOOOOOOODOODOOODOO RBSO
o0o0oooOo0o0ooo0o0oooooooooooooo
oooo0oOoooOoOoOooooOooooooooDoO
oo

304 ] g
3.1 00 zroO0O0OO

ZrOo 0 MOSFETOOOOOOOODOOOODODOO

Focal plane

1.3E,

1.2E,

1.1E,

Ey

0.9E,

100 mm 1D-PSD

0.8E,

Fig. 2 Trajectories of ionsfor six different energiesin the spectrometer.
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Fig.3 Four HRBS systems operating in the world.

Tablel Relevant parameters of operating HRBS systemsin

the world.

Type Energy Acceptance Energy  Max. energy
resolution angle window for He”
Kyoto magnetic 0Jo.110 0.3 msr 250 0.7 MeV
Albany magnetic 0.0550 1msr 40" 1.25 MeV
Munich magnetic 0.070 2-5msr 100 31 MeV
Utrecht magnetic gJo.lno 0.5 msr 130 3 MeV
Stuttgart electrostatic ~ 0.070 0.15 msr 30 1.6 MeV

" estimated from a published spectrum.
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Fig. 4 An example of observed HRBS spectrum for ZrO.[
Si(001).
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Fig.5 Depth profilesof Zr, Si and O in the ZrO,] Si(001) de-
rived from the HRBS spectrum shown in Fig. 4.
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Fig. 6 HRBS spectrum of GeSi(001) at a coverage of 0.87
ML. The dashed curves show the contribution of Ge
in the individual layers. The open circles show the
spectrum of the virgin Si(001).
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Fig.8 HRBS spectra of oxidized Si(001) observed under
random (open circles) and channeling (closed circles)
conditions.
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Fig.9 Oxygen spectra observed at various oxidation stages

of Si(001).
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Fig. 10 Energy spectrum of recoiled H” from CVD diamond
under irradiation of 500 keV C" ions.
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