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Table 1

Fundamental researches of ion-tmplantation into glass

Subject (iass Tons Conditions Results Ref,
Effect on optical Spectrosi Crt Mo* Fet [ 160keV 4u A fom® Absorption s due to | 1,
spectryum Hfions/em® radiation damage.
Defeets and reaction; Corning 815 o 180keV, Defects HEG, and HEGD 2
with water W Sions/om? are formed. HC HG
react slowly and O~
rapidly with water.
hnplantation effects {Silica glass B* 1E0keV pAom®,  (SHight inerease in 3
Lead glass W ans/om? hardness and refrac-
tive index,
! ‘
Implantation effects [ Silica glass ENT 25keV 150uA /em®, | Increase in microhar-i 4.
1M ™ons/om?® dness then decreaso
after maximum vals
ue.
Near-surface Soda-lime-silica Cr N~ 45~ 100keV, Surface compressive; 5,
stresses glass 1 Tions/om? siress,
Compaction Silica glass H* He" O B0~-300keV Atomic-collision  ind G
Net Art duced compaction is
ion independen.
Near-surface modift-) Soda lme-silica Nt Net At | 35~B00keV, Near-surface Nai 7.
cation glass Ky* 0.6 Ao, depletion
1% ems/em?®
Nucleation and;Lithia-alumina- Ag* 275keV, Crystallization  was] 8§,
crystatlization stlica glass 200~ 30a Afom?, demonstrated  after
ow-temp. or low.
dose-rate implanta-
tion
Muobility of sodivm | Slice giass Ast B P H0-330keV Na ion self-diffugion! §
ions Cat 3T 404°C i strongly restricted.
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Table 2 Application of ion-implantation to glass

%ub}t‘tt

(lass

Tons

Conditions

Results

Ref.

Weather] ing

tion

Near-surface nuclea-
tion and crvstalliza-

Water repulsion

Lead glasy

Lithia-alumina-
sifica plass

Soda-Hme,
horosilicate.
silica glasses

ALTLY In,
BiCe

akeV,
500 ~1008. A fem?,
HPH¥ons/em®

285keV, ;
HP* " ¥ions/em?®

Sl dikeV,

Extraction of K
decreased,

Implanted  Au  for
med particles which
constituted sites for
precipitation.

Contact angle of

P ~®ions/om®

water mcreased,
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Fig. 4 Optical wave guide coupler
Fig. 3 Electron emission and thermoluminescence

of Cuimplanted glass-ceramics dosimeter
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Table 3 Factors of durability of optical coatingsg

Substrate Matertalsurface roughness.cleaning

Coating Combination of ¢oating material,
undercoal,overcoat

Deposition Controll of coating thickness optimization
of deposite conditions
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Abstract
The use of ilon-dmplaniation improves the

surface properties of glasses. Although expert-
ments of 1on-implantation into glasses are not
g0 many, it was reported that ions implanted
into glass brought about changes in the optical
spectrurn, chemical durability, microhardness,
refractive index, near-surface stress, nucleation
and crystatlization, diffusion of sodiwm and
contact angle of water. One of the most impor-
tant application is the formation of optical
wave guide in glass plate,
Development of the optical coatings with
high damage threshold is a key factor for the
effective udilization of high energy density
laser. Current researches on the construction of
iow reflectance and high reflectance mubti-layver

coatings for UV laser are presented.
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