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Fig. 1 Calculated spectra of the undulator radiation with the ring
current of 200 mA for undulator gap heights of 17 mm, 20
mm and 25 mm.
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Fig. 2 Schematic drawing of BL7U. Main optical components are
the in-vacuum undulator, the aperture stop (A), the first
cylindrical mirror (M1) with a radius of 311.0 mm for verti-
cal focusing, and the second cylindrical mirror (M2) with a
radius of 59,700 mm for horizontal focusing. Both mirrors
are Pt coated and the incident angles are 86° and 87°, respec-
tively. The focal point (F) is located 9,100 mm downstream
from the middle of the undulator.

it chamber | R VR

Fig. 3 Photograph of BL7U.
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Fig. 4 The top view of the internal construction of the UHV-STM
chamber.
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~ small protrusio
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Fig.5 11 nmx11nm STM images of (a) Si(111)-7x7, (b) H-Si
(111) formed by H-exposure at 350°C.
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Fig. 6 10 nm x 10 nm STM images of H-Si(111) surfaces after the
undulator irradiations with the exposure of (a) 0 mAsec,
(b) 5,000 mAsec and (c) 10,000 mAsec. The undulator gap
height was fixed at 20 mm. It is observed that the SP density
significantly increases with increasing irradiation dose. The
appeared SPs are assigned to the rest-atoms with missing H.
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Fig. 7 6.8 nmx6.8 nm STM images of H-Si(111) surfaces after
the undulator beam irradiations with the undulator gap
heights of (a) 17 mm, (b) 20 mm and (c) 25 mm. The ir-
radiation dose was fixed at 5,000 mAsec.

Table 1 Undulator gap height dependence of the SP density

undulator  SP density  photon flux above total photon flux
gap height 100 eV
[mm] [%ML] [photons sec™1] [photons sec™1]
17 4.5 1.7 x 1016 4.4 %106
20 4.5 1.0x 106 4.1x10'6
25 3.8 2.5x10'6 2.8x10'6

photons sec™! AT & 7z - 7= 7= OB L 7=,
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STM observations for H desorption on H-Si(111)
surfaces by using an undulator-STM beamline

Youichi NONOGAKI Institute for Molecular Science/Graduate University for Advanced Studies,
Myodaiji, Okazaki 444-8585, Japan
Tsuneo URISU

Institute for Molecular Science/Graduate University for Advanced Studies,
Myodaiji, Okazaki 444-8585, Japan

Abstract Undulator-STM beamline has been constructed at UVSOR BL7U for direct observation of irradia-
tion effects on semiconductor surfaces. STM observation after undulator irradiation showed that density of
small protrusions on the H-Si(111) surface increased with increasing irradiation dose. It indicates that the un-
dulator irradiation stimulates H desorption from H-Si(111) surfaces. Si-H bond dissociation mechanism was
also discussed with photon-energy dependence on density of the small protrusions.
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