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Fig. 1 Refractive index changes in GeO,-doped SiO, glass as a func-
tion of SR dose.

RN LS S 2 EIC K DBRL T A5, JBITE
RS L T, 1075 ~10‘BEOEP—HKITH
HW, S, JVEWEITRELENEENS LI,
FUBITRZ bR T /ot AT, B0 L T
FRFRCHIRLKMFRTE LT EBRDOENTEY, Bt
KRS LD AFBRIEFTEENMOHELAAL LN T
%15,16)

SiHpR i koK sy RdERE (FHD: Flame Hydrolysis
Deposition) #EIZ & » TIEBR L 7= GeO, i Si0, 7 5 A
IRIZ 1keV AT O H ARSI 7 B L 72, BT S OJE
PR LIRBAHT 5 O BT OEZRE L BT R L L& &
M85 R — ZEOBR% Fig. 11084, B4 F— X&E %4600
mA-hour & THIN S THRH AT - 72, BITRZE(LE
ICRIROBEMIE RSN\, BITEEER, BE4LS
um OFRHTIE F— A &4600 mAh OFRFIZ, & K4.91 %
10-3, JRJE0.5 um OF K TIE F — X E 23500 mA ~hour
DIFIZ2.54 %1072 LW S IEFICK & WIBHTREMLHS
hirz,

Si0, H T ARSI RIS 2 1T > 7oBR O JRIT R AL D
JFRE LT, KRERIC 2 AR E R, HBREMEORY R
MOENTWD, CORBEEMONEAERNSL720, BAHt
DRSS « IERSH 5 O E 7 % il g B EET TRIE L
72o WIHIEIEA.5 um OFKLT, WM F — A& L IREZ1L
EOBIfR% Fig. 2 127779, ROHEENI TS M ARE R A %
RL, BEF—XEEWINIE T EEEORD PR E
72> TWABDHEborb, T, AFMIC LD TS AFKHA
DOREEFANCBIE L 7h5R, F—XREOBINC >N T,
Dl EARMMTIEA T AREPHRL TWBE T ERbh
72, Fig. 3 & Fig. 4 1C3EMESE &, 4600 mA<h D @G A 1T
- 72 810, 75 ABLD AFM §% 774, UKD HIK
WCEDEOFEERD LB > TnB ELEZDLN, L LED

158 © &+ May 2005 Vol.18 No.3

1 1 T

£16 P

-

o

D121 ] =

©

et -

Q

2 8F 7

(] 4

£

4 ot :

=

l_ -
0 1 | 1 | 1 | 1 | 1=
0 1000 2000 3000 4000

Dose [mA + hour]

Fig. 2 Thickness changes in GeO,-doped SiO, glass as a function of
SR dose.
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Fig. 4 AFM image of irradiated area.
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Fig. 5 Absorption spectra of GeO,-doped SiO, glasses.
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and closed squares.
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Fig. 7 Substrate temperature dependence of the thickness profile
for the grown film. Peak values are normalized to that of the
beam intensity profile shown by the broken line. The gas
pressure was 1.5x 1074 Torr. Calculated profile assuming a
gas-phase excitation mechanism is also shown by the solid
line.
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Fig. 8 Photograph of a water drop on the pre-irradiated PTFE
sheet (a), on the PTFE sheet irradiated with 80 mA+h SR
dose at room temperature (b), on the PTFE sheet irradiated
with 80 mA+h SR dose at 150°C (c¢) and on the PTFE sheet
irradiated with 80 mA-<h SR dose at 200°C (d).
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Fig. 9 Substrate temperature dependence of contact angle of PTFE
surface with water drop. The closed circle indicates the con-
tact angle of a water drop on the PTFE surface irradiated
with 80 mA<+h SR dose; the open circle indicates the contact
angle of a water drop on the PTFE surface before SR irradia-
tion.
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Fig. 10 Dose dependence of contact angle of PTFE surface with
water drop at room temperature (triangle), 120°C (circle)
and 200°C (square). The black circle indicates the contact
angle of the PTFE surface before SR irradiation.
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Fig. 1 Wide scan of the X-ray photoelectron spectra of the SR ir-
radiated PTFE at room temperature and the not-irradiated
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Fig. 12 C 1s core-level photoelectron spectra of the not-irradiated
PTFE and the SR irradiated PTFE at the several substrate
temperatures.
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Fig. 14 The SR dose-dependence of contact angle of PTFE surface
under the O, gas atmosphere at the several pressures and un-
der the vacuum.
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b) 150°C

Fig. 13 SEM pictures of the PTFE surface irradiated with 80 mA«<h SR dose at room temperature (a), at 150°C (b) and

¢) 200°C
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Fig. 6 Substrate temperature dependence of etching depth of
PTFE irradiated at 80 mA+h SR dose.
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Fig. 16 SEM pictures of the PTFE surface: (a) the PTFE sheet irradiated with 20 mA+h SR dose at 150°C, (b) the
PTFE sheet irradiated with 640 mA «h SR dose at 150°C, (c) the PTFE sheet irradiated with 1280 mA«<h SR dose
at 150°C, (d) the PTFE sheet irradiated with 1280 mA+h SR dose at 120°C.
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Development of functional surface-new-materials
by SR excitation in the soft x-ray region

Kazuhiro KANDA

Laboratory of Advanced Science and Technology for Industry, University of Hyogo

CAST, Kouto 3-1-2, Kamigori-cho, Ako-gun, Hyogo, 678-1205, Japan

Abstract

Inner-shell reaction using SR in the soft x-ray region produces the surface modification with high

reaction rate. | introduce characteristics of SR excitation process for development functional surface-new-
materials and several representative research results on surface modification using SR ; refractive-index
change in GeO, doped SiO, glass, low-temperature Si epitaxial growth and wettability control of PTFE surface.
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