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Concept of SR (Synchrotron Radiation)-STM

STM + Inner-Shell Excitation by SR - STM +
analysis of chemical species
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27m-Long Undulator
SPring-8 Standard Undulator
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How the irradiation affects to STM observation ?

-

| In-situ observation w/atomic resolution is possible @ BL19 }

-

Beam On/Off » Bright & Dark Contrast | Y5=:2, It=0.3nA Const. Current
mode contrast is based on Tip motion)

Reduction of the contrast (noise)  (incident Energy 16.5 keV, angle 1.5° )
® 10u m

1/20
~1/400

N

Beam Size ®200u m
Emission Yield

T A—ray { Contrast is dominated by Thermal Expansion J
Thermal Abs.
- Reduction of the Beam size to ® 10 y m,
7 _ =» the contrast was removed effectively.
Beam @ Irradiated - For higher S/N ratio with Focus Beam,

volume =» total reflection condition is important.



Elemental Analysis - Mode 1. Point spectra

Tip=fixed, Energy=scanned
A.Saito et al. : JJAP(2006), in press
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Tunneling Condition

Tip Current =
Emitted e + Tunneling Current

A.Saito et al. : J.of Synchrotron Rad. (2006), in press.
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Elemental Analysis - Mode 2. imaging

Tip=scanned, Energy= fixed Topograph Beam Induced Image
A.Saito et al. : J.of Synchrotron Rad. (2006), in press. _11.114keV
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One-point spectra (previous page) .. | Ge nano-islands look dark only for

the Tip Current Image @ higher energy.

agreement




Possible Origin of the Feature

/Charqe Up of Ge islands followed by emission of electrons \

Emitted e” Charge Up (+) of
the Ge islands

Lt

Ge nano-islands e from Substrate are blocked
Substrate Si (Si  Ge interface - Barrier)

Sample Bias -2V (Si substrate)
-2V+0 * (Ge nano-islands) /

Conclusion

-Specific change of the Tunneling signal between
the Ge nano-islands and the surrounding Si surface
was observed across the Ge absorption edge.
Spatial resolution is < ~10 nm.
-Independently obtained data (One-point Spectra & Tip-
Current Image) were in good agreement with each other.
c.f. Reproducibility was confirmed
-The phenomenon cannot be explained by emitted electrons.
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