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Organic Materials

Typical result

Interface reaction of poly-Si/high-k
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The depth probe is analyzed in high accuracy.
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Typical result

Normalized Photoelectron Intensity
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hv =5.95keV
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Electronic Structure of Strained Manganite Thin
with Room Temperature Ferromagnetism
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urve is experimentally clarified.

( H. Tanaka et al. PRB accepted (2006)/
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Applied nanofechnology

Manganite

\ Thin Films

( Kawai-Lab nano-bio-chip group) /

In order to advance applications,@
we are continuously to carry out various developments.

For material has nano structures, Request of observation
in the microscopic area is enhanced.



Achievement the 3D analysis in the chemical states

by taking depth profiles and sample scanning.

1. Development of Objective lens

* Present statiiolid angle: £7°

* Wide acceptance angle: £45°
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Development of Beamline Sysytem ®
Development of K-B mirror system at BL47XU

® In-vacuum" planar undulator, 5.9 ~18.9 keV

® Si (111) double crystal monochrometer

® liquid nitrogen cooling (not closed cycle system)

® Si (333) channel cut
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Hard X-ray Photoemission Spectroscopy — K-B Mirror

K-B mirror system

elliptical mirrors; figure errors ~ 2 nm; platinum coating;
glancing angle ~ 3 mrad; incident slit: 300300 pm

incident slit Vertical focusing Horizontal focusing
I | 100 mm I
S//L I i Focus
| >
| 100 mm
10.645 m 150 mm 350 mm
I il il ]

ny jﬁ ] [ [/J
JLJ /¥ H UJ

v |

T?ﬂ T

Slit IC K-B Mirrors Wire  Slhit IC CCD

This large working distance make possible to realize wide space around sample



Hard X-ray Photoemission Spectroscopy — K-B Mirror @

Focusing Result

Using Wire Scan monitor

m measured profile
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Hard X-ray Photoemission Spectroscopy — Objective Lens

In Collaborate with Drs. Daimon and Matsuda

Development of Objective Lens About withstanding voltage * ¢

 Stable operation under 8kV application for 48 hrs
without discharge.

-692v
-662V ~766V SIMION trace calculation (for 1kV)
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Main feature  *
* Discharge prevention measures by simplification
of correction electrode part structure

* The shape mesh of a spheroid type
* Working Distance=10mm
* Magnification factor=5




Hard X-ray Photoemission Spectroscopy — Objective Lens

(Evaluation of acceptance angle)
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Objective Lens and K-B Mirror
combined with HAXPES system

Live show
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. . Photon Energy=7.94KeV
(Evaluation of Intensity) Au4f spectra Pass Energy=200eV
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ergy relative to E; (eV)

Decreasing of flux efficiency by K-B mirror can be greatly
supplemented with objective lens

Attenuation by part Air path (About 1.5m).
> The K-B system will be examined to replacement with He gas



Hard X-ray Photoemission Spectroscopy

Photon Energy=7.94KeV
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(Evaluation of Energy Resolution) Au Ef spectra g?tss CI:EgeE:gy:ZOOeV
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""""" to the bend of spheroid shape mesh.
> Spheroid shape mesh making technology and

the hole diameter shape are examined.



Hard X-ray Photoemission Spectroscopy ©

) . Photon Energy=7.94KeV
(Eva| uation Of Depth P rObi nq) TOA dependence of Sils from SiO, Pass Energy=200eV

: . Normalized by substrate Sils intensity slit=C 0.5
SiO,(4nm)/Si spectra . .
2 : : : : . TOA Dependence of Si Oxide
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A oxide component increase is confirmed to the surface !
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One Detector Image The emitted electron angle and depth information
can be acquired without changing the angle of
the sample.
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Hard X-ray Photoemission Spectroscopy

2D mapping of Au pattern on Si substrate by Sample Scanning

Au(u-dot) /Si
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Hard X-ray Photoemission Spectroscopy

(2D mapping) Spatial Resolution=1um
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Hard X-ray Photoemission Spectroscopy

Summary

(1) Objective Lens

* Total Acceptance angle = =32 degrees

(2) K-B mirror
* Beam Size= ®1um

(3) Combination

* 3D chemical states Mapping is possible now!
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