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Precipitation of Silver Particles in Silver Ion Containing Glassby Ion
Irradiation / O N.Kitazawa, T.Yano, S.Shibata, M.Yamane (T.I.T.) / Ag2O(10~20mol%)-

ALO3-P20s glasses have been irradiated by 10~20keV N2*, Ar* and Oz2* ions for precipitating
quantum-size silver particles. The absorption band at around 420nm wavelength is due to the
surface plasmon resonance of silver colloids. The band increased with increasing irradiation dose
and showed a maximum. From the FE-SEM observation, the size of silver colloids at the absorption
maximum were estimated about 10~30nm. The thickness of the particle-precipitated layer was about
100nm.

[ E] LBBIKIFOBA T AT ENRERT Z L0 b8, LOEEMEA~D
BASKRE STV, &RMKFOBRESEEEINI TS LIFHRIERHE DR L3 HiFF
ENBMN, ST OB TIZEBIE F 07 T X< IREIFER O YeE R AL LET TS
Tedd. WRBLRIC B IS R I O T AT S /B L LT, A AV IEAD, ARy ZE3)7
EBREHENTND, FEHDIF. EBA AV 2RIBECAETIHN 7 AT BIEZ RV
X—TAF L E—L%RBITD L. A2 DRSEIRIC &RMKLF 0547 H 3 2 B & HER
Lize ZOHEKIZED L, BIUHOFRMPHFHLEIAETHY . H 7 AhOREERIBIT
W FAITHERDZ LNTRETHD. ABETIX. BV E2RBERRMLELY VB
HBRH T A%RRITLTA Z 2V BEHT X B 8RMKF O HEEB)IZ DWW TRE LT,

(LB ] B AI(PO3)3 R TXAg2S04 % VW Tl DRl A4 - TAg20 %2 10~
20mol % s LTz Ag20-Al03-P20s %4 7 A% AER UTc. SEHMHE L e HCRERHT B LT,
N2t 027 R OArT £ 22 % i =% L E—10~20ke VTS5 X 1055 ~1 X 1018 (jons/cm?) BB L
Teo A VRS LT T ATk UTAMRENRIR AR M ARIE L. 2Riln & O i %
RO B E AR E - HMEE(FE-SEM) TH%Z Lz, £k, A A VBHKRE. AESH
7] DT IR EEEEAL % XA 6B 143 Y (XPS) THIE LTz,

(65 BB ONER] Not A4 ZIE TR L ¥ —20ke VTHRET LTz, 20Ag20-20A1203-
60P205(mol%) X T ADA A v BHHRIZ X 2 THENRIAR S b AEALZ K UTRT,

A AV BETEA1X 10 (lons/em?) E Tid, SRHK FIZIEMIN TH D ERT 7 T X< IREHIC &
BRI GEERB X £420nm) NN L. S HIBHEAZEMNESE5 L Z ORBUIERA L.
Wi Lz, N2t 02" R UAr 4 AV 2 R— &M TR LicH T ADA & B RIZ L 20K
BB E AT RS, 44V RERAME BT H A ORERELX. B A A i
X oFRMmMIT—3 Uiz, WMEDORAMIZ. Not A 4V LILRNIC RIEERAC A 2
ERHE LI T ANFERE T Z &b, B Fortix. EICRHNA AV EH T
2L OB RERIC L > THEShiZb D LfEEShD, LrL, 02 A4V 2 BaL
TeH S ADRSEDRAMEIZ. Ne" RTPArT A 3 2B LIEBELIV/NEL o, T
PN RIEM A A VIR T, 02V A AV ie & - TERA AV OB ITTIER A &
Nl tEx N5,
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N2t A > % i R L ¥ —20ke VTS5 X 101 (jons/cm?) B4 L7z, 20A220-20A1203-
60P205H 5 ADFE-SEMIZ X 5 2l DK 4T E F4 % X3(a)ic. E i o2k E 4%
M3(b) iz FNENRT, HHEE() XY KE ZH10~30nm DERFk F 3L EBE I iz,
T, WHIEEOD) XY EmSHESF100nm £ TOHERRIC, BRI FRBLEIN, 4
AV HRGHT X o THIBCRIC SRk FASHT R L TWB Z LR & T, A A4 v RS RS
g% L EEE XN B SRR T ORI S HIINT 525, IRGHEAIX 107 L LTIk, SRk F
kB BI3RD SRR oTc, XPSOHH DR, A4V BIESEINGT S L H 7 AKID
SRIBFENRBADT B Z LD, AR MEILIE, 4 A4V BN L 2 R80k F oM H &
. ROHTANLDPD ANy Z ) VI DMBRIZ L > THERINZDDOEEXHND,
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Fig. 1. Optical absorption spectra Fig. 2. Changein absorbance of silver
of N2* ion irradiated glasses. colloids as a function of irradiation dose.
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Fig. 3. FE-SEM photographes of N2* ion irradiated glass.
(a)surface and (b)cross-section
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