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Abstract

A concise review of the modification of optical properties by ien implantation method.
Changes in refractive index by ion implantation are cavsed by the densification of matrix
glass, the formation of honding between the implanted ions and the matrix ions, the colloid
particles formation and the ejection of alkali ions. Metal or semiconductor colloid particales
are formed in silica glass by ion implantation. The colloid-particles-digpersed glasses prepared
by ion implantation have large third order nonlinear optical properties owing to the high
concentration of the colloid particles. In addition, luminescence is observed in the glass
implanted with transition metals and a rare earth metal

4 F AR (1) ZRECAS A 2HSE HEHFHAD, ALV TERREA L,

A EHTEL, (2) FARPHECHETSS 1. BreEd

FIATELY, (3) w4 o4 (R am) 7 AEAF AR &, RAREORT
WAL LIRS HENAL LY, XY H HPEF LI LA T A, MIFREL
B LB L THEATL I LT E LY, 3, BIEELY, FREA A R, EAL A -
(4RI A o ik T 20T, BHE & B SEH A A OB OHEGEERY, a0l Fok
LA ik » T, 00T Rk & WSS, T AR L AL T B
LTEISSOME R - Twd, JHOOFN RTEL THi 2 DBMIC L > THEL S, fTE 2D
i, A5 A00REEE R e o e 13, A A w i AR A5 R AR R T
itk o TA 4 R ARTEER T2 HWTHy, HE2208, BAldrizidint
BT HROOHEH L FETHLIEFLLRE, HAED.

I AREBOXFIEEEAF - RARTHEL U FALAF PEAFIE T, A

Aol LCTIE, BRATER, SeRREERORERME, SR LA L, iR, BMFREEST

A% Fig 1™ O 44 % 2MeV T ﬂl\bf‘
563 IS 1-8-31 A HRNDEART PARRY, A AR
KBTS R 2T 3 v THBE RO R R L T507T, T899 —

86 NEW GLASS Vol 8 No 2 1993



CHBIT VB, WTROERE BT bIEE
(AR L D <, IR o T

©hIEMgeaz, JORBE, AL TR
B2 AAXF—FE T I ELLRETSH
. AL, BTk E S, BALF
ORI L AT, R 129 TR LY
OISR, RESLSEALST -ORET
ARME T, BEL L TRIEAAL A L ORET
BEEH X TN T, IR R R
¥ 5%,

LirL, AL F 8 AFTF R EHEGT
HEER, BAA AL F Tl FRE
1&'«}“5’3%{?!5;%&25{7'1"’35}3«3“( $hH, WOAFTIA
INT A4 R EALLEAIBITE RS

% TH Y, MR NY 454 o iadTRy
a%i, HITWE LT wR EFL LTV AN )
AHFFAND N EAEFFMHT S 2 L 0#EE
R AEETH S I L AREN TV BT, —F,

L A AF R CrY, M, Fe™ A4 o o & ik
(>10%ong/om®) IKIEATEE, ZRLOEHED
awq FAgg L, BT —15% (=633
nm) Rihev A (Fig. 1%, B, Cwv 4428

IR AL fé%’ﬁ' I, IR AR E Y,
ﬂ,éi, B deVitfioof P75 4 Xe it

008 . ; :
007}

W

7

o

o

5

&

& oos ]
005 . ; ,

606 1000 1500 2000 2500

Wavetength{nm)

Fig. 1 Reflection spectra of 2MeV O -ion-implan-

ted silica glass after removal of the
hydrocardon laver.
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Fig.2 Normalized change in index of refrac-
tion An/n for fused silica implanted
with transition metal fons at the in-
dicated doses™.
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Fig. 3 Extinction ccefficient as a function of
epergy for samples with nominal dose
of 6.0x10%ipns/em?® for dose rate of
(a) 07, (b) 26, (¢} 5 and (d) 75
aAfom®.
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Fig. 4 UV-visible absorption spectrum of the
Au colioid particles disperesed silica
glass.
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Fig. % Rutherford hackscattering spectrum of
the Au colloid particles disperesed silica
glass, The arrows represent the surface
of the sample.
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Fig.& The depth profiles of the Ag atomic
concentration estimated from ESCA, the
Auger parameter of Ag atems (binding
energy of Agdds.+kinetic energy of Ag
M.NNest and the peak wavenumber of
the 1100 cm™ band in infrared reflection
spectra.
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Fig, 7 Absorbance of a shoulder aib 500nm in
UV-visible absorption spectra of as-im-
planted glasses.
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