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WFZERCR-OMEBE (F530) : We observed ultraviolet (UV)-1light emission from Si—ion—implanted
fused-silica substrates under an implanting condition different from our previous work.
A single UV-light photoluminescence (PL) peak has been achieved. The implantation energy
was 80 keV, with the implantation dose 2 x 10! ions/cm? The Si-ion—implanted samples
were annealed in ambient air at 1100, 1150, 1200, and 1250°C for 25 min. UV-PL spectra
having peaks around a wavelength of 370 nm were observed from all samples at room
temperature under excitation using a He—Cd laser ( =325 nm). The maximum intensity was
observed after annealing at 1250°C, and the longer wavelength PL peak around 800 nm
observed from the samples annealed at 1100 and 1150°C disappeared by annealing above 1200°C.
We have successfully obtained only the UV-light emission peaks by selecting the proper
annealing temperatures. UV-light emitting materials are expected to be useful as light
sources for next—generation optical—-disk systems whose data densities are higher than
Blu-ray Disc systems.

AR TERR
(EHHAL : )
[ERESES REPSES ¢ s

200 8HE 1, 900, 000 570, 000 2, 470, 000
200 9FH 900, 000 270, 000 1, 170, 000
201 0K 800, 000 240, 000 1, 040, 000

FEE

FE
&t 3, 600, 000 1, 080, 000 4, 680, 000

roem e oL/ fr=7 &

P D53 FE - A H

. BREFLY - 6

FONA A - TR

F—U—R:vUay, FR, AFEA, B, 74 b=y IR, T A R

1. WFFERRAG SO 5

(1) EE, R—F A Y a2 (Si)RRT/ fih

Si(ne-Si) 72 &, EFHACADIEEZFHAHL
72 Si RFENMEL O E L < 72 ST



4. ZNETIZ, Si & Si0, DA Sy 2 Y
LY, S0, ST F T RE =G
TR A B T&, 7T =— VD% LI
LTCHLHEOENTDHZ ENEIRENTY
5. B, ZOHFEFKIORIIL, Si T/
T 2K — L ZDOEFED Si0, & DEERIE (Si0,
J&) 125 D AREMED E T & b R DR
INTWA.

(2) £DO—FT,Si FR T Si0, A8y H
Z R, 800°CH5 11000CT7 =—/L4 5%
Z L2 X > T ne-Si BN S NEE 370nm £
TDORENZELEND E VI MENREINT
BY, ZOENEND, ne-Si EEDOEHEE
DOERBIZHFET DR ¥ —IZEK L,
nc-Si DOV A ANZFDFNIEEIZHEL 5 2
HEINTWS,

(3) BIZAR—F X Si "B, 700CH 5
1150°C TER L%, THE 370nm T D3
BRIENTEBY, ZoRNBEFEOHIFE LT
L0E Y ne-Si DEEL L, FLE Si0, & OBER
BICHFAET AR A —REETH D &
WBRENTND.

(4) ne-Si &ZOEFHDEESNE (Si0,) % FEi
TG R S RS oo & LT,
Si & Si0, &)/ A— b A—H—DEIT
ZRHICFEE SE 7 Si/Si0, ZEIFEREE N E 2
LD, ZofETIE, 10000CEB 2 5 iR
T == UKo T, Si ENEE L T ne-Si
TR ENDHDEEZ B, HITIXSE & Sio,
EOBEREN RSN TEREEO BT
TERBEZEANTEXLZ 06, ZofEE)
O RN RINEEIN TSRS SN D ATREMEN &
V.

(5) Fexlx, ZhETIE, @EKEA Y ZY
VIR T BT VDESE S A
— M —HF—L L7z Si/Si0, KA ZJEF%
BB LT 1150~1250°C D &R T T =— LAl
ATV, 7 =— LR 1200°C OB G,
BN (R 370nm (137) 1[0y —7
BRI —T 2B/ TND.

(6) SERANBIHAENZ, BB ESNFLERT 4 A
IR E~DICHDB R CE 5. Si MR
MO ER BN E S NIE, LST &
DO~y F U, Ka R Me, BRERE~OE
JR7RE, AUy MERkE .

2. WHEOHBY

(1) L2rL722d b, & 1HETHR~7 Si/Sio,
ZIEERRE) B IL, EIMRE T TR, RE
MBI IR T TOR I E— 27 HEH
SINTWD. FExlx, BT AL AHELT
DISH %% 2 D561, B EFORLN
BoONLZZENHFELNVEEZTNWETD,
AR — 7 OBDREET D FIEORIE
BEDTE . TORHLDO—DE LT, Fx
WIA T VEANEICERLTWS.

(2) FexiE, T FETIZ, WG (SI0) £

MUz Si A A &iEAL, 0% 1150CLLE
TT7=— 452 L2k, HE 400nm /3%
DOHEEIFHE—7 2B L TWDH, KI5
TIE, AR Si0, M ~D Si A A DRE &
BIZ AL, R 370nm T DYESFE L e —
TMREBRTHZ LI R L.

(3) ®iZ, 7+ b=v7iEmEFAL, %5
FEHHEREZ T A A~NLIEHT HH A
HHIT- 7=,

3. WED kL

(1) ¥l Sio, Fabl~o Si A A AL, H
AT IR B B A A > BT 9T Jiti 5%
(TTARA) N 400kV A A L EANZEE % T
1To7z. Si A AV BEFMFE, =¥ —
80keV, MRH & 2X107ions/cm® & L, FEiET
W 21T o 72, ] L7z Si0, AR DY A X%
10mm X 10mm X 1mm* T&H V), FEM M IZ Si A A
VEFEALZ. AR, R—EREXAE
VRIA Y —IZT 5mmX5mm D 4 DDORF}
WZHEIL, #NFh % 1100°C, 1150°C, 1200°C,
1250 C Ty =—/L L7-. 7T=—/LRLE%,
Vo=y be—X—ZHWVW=EBERFICLY
LR TITo 72, 7 =— VIV d 25
& L7z,

(2) —J5C,Si0, I Si A A BEAT D
&, RS FMNTRESR D RRITROm N AL,
FNE TR ETMIIR LTI CAD
HENESND. FIZ, F0 Si0, I, X
1 O XS IZEF MBS (ZRIE7 4+ b
= 7 fEdh & M D AR AT
L, HOWETRONOEIEEEE LI DT,
RINLTOESZaT &5 2RI LIAD
R OFER AR T DM TED., K
JL7 4 b= 7 AEEERE R ORRIL, BT
[ L C a2 fh A3 0 3B ik 2 28 T &,
I EERR LT D kRO &EERE X
HEICHDHN, FIZH 1 o#ETIE, Bido
RS T ORI IEIT RS D, OEH
KDE—FK7 4 — )V RRELKHKRELT
x5 CEOANHIIBERB L W RGIZD),
Qs Fmoar /77y RRETELE
HEEIRK ZR/NRICTE D, LW o kE
WET-IThb 5.

si+ Si+

Sit
b

RMTEH EESAT)
AAEZRT
e @ @ @ & @ ,
(BEFAISIE)) | som

hontl (REHEIT)
aT7HEE

BITES T

B 1. G ZRoe 7 4 b=y 7 KRR O
B,



4. BFgER R
(1) H3E) D 4 >OREORRBIZEBIT S
74+ ML I x vyt A (PL) AL LA
E LT, IR E LT He—Cd L—¥ (&M
i%nﬁ IK3251R-F, %&£ 326nm) ZfHH L,
mu Zi3E 2 71 A—% (Nikon, P250),
%ﬁﬁﬂ(@ﬁfk 7 A, R2658) KX
oy A7 7 (NF RRETe YT,
LI-572B) ZfEMH L7=. 7=, ARNEEIEA
XTI NT AT FTAY (70>,
MS9701C+MS9030A, M & % K & FH : 350 ~
1750nm) THIE L7=7 — &%%KLT,%/
71 A—& LT E OB R R R
%ﬁELt.mz«&%w@%iﬁ%%ﬂz
R, T =— WREICL 5T, HE 370nm
fHir a2 e —27 L3 D853 — 27 BELH
iz, FOvY—78EIx, 7=—/NViEE
1250C TR KL oT-. BRAFHIERT =—
WZ&ED, B2 iRENREICm BT B AREMEN
5. F, K22 R0 L, 7 =—/WEE 1100,
1150°COFE I, HE 800nm 1T % & —
7 LT DR DA RIMNRINZ T TOER

FERORFE BRI S TWDER, 7T =—/Lifi
Elm@1%0€@%ﬂw> I, ZOFRNEITA

. B X 9y irja& X, ARy K
%f@@btsﬂ&%%%ﬁﬁ%%,&ﬁ
370nm FITICERAN BN — 7 ZBBIL TV D
2N, R EREMCLREEE— 7 BNEN,
INEIMEITHZ LT Lo A D
AT, 7o 78RO BB - ot & L
TOMENE-ND.

—y
o

Annealing Temperature

PL Intensity [arb. units]
(=]

50 600 700 800
Wavelength [nm]
X 2. PL A7 ML ORIERER.

(2) FIZAHIZETIE, M1 DXLV

ATDTH = 7 FERER RO EBIZM
IFC, Si A A EFEANLT S ZAERLE (Sio,
D) oML vt AOEE(L % I E A
(2D, X3t &) et A L E L CE
WXL Lot~ oML WK
F L ¥ —80keV, MESTE: 1X10"ions/cm® T Si
A F o Z2EA L Si0, #ifE%A, 700°C TEUL
BL7-t%, e —Afil (N— &% i
) BROSEE 77 X~z v F o 72k
TL7. MIOMEIX, LEHEKRED

1.55 um CTOEHET S 660nm FLEIZRE LT
W5, WD, ERILZZREEIC L, Fex 23
I U 7o AR 220 sk ik (FDTD %) O3 A
a7 hEHVTH BRI 2L —T 3
VEIToTLE T A, ERRR OB ARSI
BT L5203, 600 fhas 0 i ikic ks
WO, BB R G A7 1 T R T —
NTSZmb bW Einbholz. 5%
NI ;V—ya/ﬁ%%%iz,%ﬁb
B4y o0 P FLEL i o> T 4% v, KEKR
60° Hi 23 D E I D% #&OW@%@%T
WS FETHD.

20pm

~80nm

MESOI7AIL

X 3. EL7=7 4 b=y 7 EmERKDOR
11 O i1~ F] ) BRI B 15 S O 0 Wi~
vy A)l.

5. E7p¥EIGm LA
(PR WHIE 148 e OB HERIEE 12
(=)

UdesEamsr) (BR1 314)
@D T. Sasaki, K. Miura, 0. Hanaizumi, A.

Emoto, and H. Ono, Coupled-wave
analysis of vector holograms. 2.
Reflective gratings formed in

photoanisotropic medium with uniaxial
birefringence, Applied Optics, Vol. 50,
No.4, 2011, pp.454-459. &EHH

@ T. Sasaki, Y. Kondoh, 0. Hanaizumi, and
M. Goto, A novel thermoelectric system
with conductive metal rods and its
effective Seebeck coefficients, Key
Engineering Materials, Vol. 459, 2011,
pp. 235-238. HHtA

@ K. Miura and 0. Hanaizumi,
Demonstration of light-emitting

photonic crystals

composed of silicon—rich

silicon—dioxide thin films, Key

Engineering Materials, Vol. 459, 2011,

two—dimensional



pp. 173-176. At

A. V. Umenyi, M. Honmi, S. Kawashiri,
T. Shinagawa, K. Miura, 0. Hanaizumi,
S.  Yamamoto, A. Inouye, and M.
Yoshikawa, Design and fabrication of
novel photonic crystal waveguide
consisting of Si—ion implanted SiO,
layers, Key Engineering Materials

Vol.459, 2011, pp.168-172. #&FHiA

A. V. Umenyi, S. Kawashiri, K. Miura,
and 0. Hanaizumi, Theoretical analysis
of photonic band gaps and defect modes
of novel photonic crystal waveguides
consisting of Si-ion implanted SiO,
using the finite—difference
time—domain method, Key Engineering
Materials, Vol. 459, 2011, pp. 162-167

A

0. Hanaizumi, K. Miura, Y. Hiratani, Y.
Machida, and M. Uehara, Mach-Zehnder
type thermo—optic switch with
antenna—coupled Y-junction fabricated
by selective  photobleaching of
polysilane films, Key Engineering
Materials, Vol. 459, 2011, pp. 1563-156.
i

J. P. Bange, M. K. Singh, K. Kano, K.
Miura, and 0. Hanaizumi, Structural
analysis of RF sputtered Er doped Ta,0;
films, Key Engineering Materials,
Vol. 459, 2011, pp.32-37. &HA

T. Sasaki, K. Miura, 0. Hanaizumi, A.
Emoto, and H. Ono, Coupled-wave
analysis of vector holograms: effects
of modulation depth of anisotropic
phase retardation, Applied Optics

Vol. 49, No.28, 2010, pp.5205-5211. #%

e
T. Sasaki, 0. Hanaizumi, T. Iwato, A.
Emoto, N. Kawatsuki, and H. Ono,

Effects of recording wavelength on
three—dimensional vector holograms in
photoreactive liquid crystal
composites, Optics Communications,
Vol. 283, No. 4, 2010, pp.528-531. B
A

M. K. Singh, G. Fusegi, K. Kano, J. P.
Bange, K. Miura, and 0. Hanaizumi,
Intense photoluminescence from
erbium—doped tantalum oxide thin films
deposited by  sputtering, IEICE
Electronics Express, Vol.6, No.23

2009, pp. 1676-1682. Zaih

A. V. Umenyi, K. Miura, and 0.
Hanaizumi, Modified finite—difference
time—domain method for triangular
lattice photonic crystals, IEEE/OSA

Journal of Lightwave Technology
Vol. 27, No.22, 2009, pp.4995-5001. #&
Es]

K. Miura, H. Miyazaki, and 0. Hanaizumi,
Observation of blue-light emission
from tantalum oxide films deposited by
radio—frequency magnetron sputtering,
IEICE Transactions on Electronics
Vol. E91-C, No. 10, 2008, pp. 1669-1672

A

K. Miura, Y. Kato, H. Hoshino, and 0.
Hanaizumi, Fabrication of
ultraviolet-light emitting Si/Si0,
multilayered films using

radio—frequency magnetron sputtering
and high-temperature annealing, Thin
Solid Films, Vol. 516, No. 21, 2008, pp.
T732-7T734. HHiA

(%3] (BH3 51F)
@ T. Sasaki, K. Miura, H. Ono, and 0.

Hanaizumi, Optically controlled light
propagation 1in waveguides using
dyedoped nematic liquid crystals with
homogeneous alignment, 6th
International Symposium on Silicon
Science and  2nd International
Conference on Advanced Micro—Device
Engineering (ISSS&AMDE2010), 2P34,
Kiryu, December 10, 2010.

S. Hashimoto, C. Jing, X. Wei, S. Hajar,
Y. Hayakawa, T. Sasaki, K. Miura, and
0. Hanaizumi, The relationship
between  rubbing direction and
refraction index that affect liquid
crystals waveguide, 6th International
Symposium on Silicon Science and 2nd
International Conference on Advanced
Micro—Device Engineering
(ISSS&AMDE2010) , 2P35, Kiryu,
December 10, 2010.

J. P. Bange, Y. Machida, M. Uehara, A.
V. Umenyi, K. Miura, and 0. Hanaizumi,
Design and analysis of single mode
polymer waveguide using PBW technique,
6th International  Symposium on
Silicon Science and 2nd International
Conference on Advanced Micro—Device
Engineering (ISSS&AMDE2010), 2P36,
Kiryu, December 10, 2010.

M. Uehara, H. Kiryu, K. Miura, 0.
Hanaizumi, T. Satoh, Y. Ishii, K.
Takano, T. Ohkubo, M. Kohka, A.
Yamazaki, W. Kada, A. Yokoyama, T.
Kamiya, and H. Nishikawa, Y-junction
waveguides for 1.5 +m band
fabricated by proton beam writing, 6th




International Symposium on Silicon
Science and  2nd International
Conference on Advanced Micro—Device
Engineering (ISSS&AMDE2010), 2P37

Kiryu, December 10, 2010.

T. Shinagawa, A. V. Umenyi, S. Kikuchi,
M. Aiba, K. Inada, K. Miura, 0.
Hanaizumi, S. Yamamoto, K. Kawaguchi,

and M. Yoshikawa, Fabrication and
evaluation of light-emitting SiO,
substrates implanted with Ge ions, 6th
International Symposium on Silicon
Science and  2nd International
Conference on Advanced Micro—Device
Engineering (ISSS&AMDE2010), 2P38,

Kiryu, December 10, 2010.

Y. Arai, K. Kano, M. K. Singh, J. P.
Bange, K. Miura, and 0. Hanaizumi,
Improvement of light-emitting
properties of erbium—doped
tantalum—oxide films deposited by
sputtering, 6th International

Symposium on Silicon Science and 2nd
International Conference on Advanced

Micro-Device Engineering
(ISSS&AMDE2010) , 2P39, Kiryu,
December 10, 2010.

K. Kanou, Y. Arai, J. P. Bange, K.
Miura, and 0. Hanaizumi,

Ytterbium—doped tantalum oxide thin
films deposited by radio—frequency
sputtering, 6th International
Symposium on Silicon Science and 2nd
International Conference on Advanced

Engineering
2P40, Kiryu,

Micro—Device
(ISSS&AMDE2010) ,
December 10, 2010.
A.V. Umenyi, M. Honmi, S. Kawashiri,
T. Shinagawa, K. Miura, 0. Hanaizumi,
S.  Yamamoto, A. Inouye, and M.
Yoshikawa, Silicon based novel
photonic crystal waveguide
fabrication and numerical
characterization by Si—ion
implantation and FDTD method, 15th
Optoelectronics and Communications
Conference  (OECC  2010), 9E3-3
Sapporo, July 9, 2010

M. K. Singh, G. Fusegi, K. Kano, J. P.
Bange, K. Miura, and 0. Hanaizumi,
Fabrication and optimization of green
light emitting Er-TaO, films, 5th
International Symposium on Silicon
Science and Ist International
Conference on Advanced Micro—Device
Engineering (ISSS&AMDE2009), 2P25
Kiryu, December 11, 2009.

J. P. Bange, M. K. Singh, K. Kano, K.
Miura, and 0. Hanaizumi, Structural
analysis of RF sputtered Er doped Ta,0;
films, 5th International Symposium on
Silicon Science and 1st International
Conference on Advanced Micro—Device

Engineering (ISSS&AMDE2009), 2P26,
Kiryu, December 11, 2009.

Y. Machida, M. Uehara, K. Miura, 0.
Hanaizumi, Y. Ishii, T. Satoh, K.
Takano, T. Ohkubo, A. Yamazaki, A.
Inouye, M. Koka, A. Yokoyama, T.

Kamiya, T. Kojima, and H. Nishikawa,
Fabrication of polymer optical
waveguides using proton beam writing,
5th  International  Symposium on
Silicon Science and 1st International
Conference on Advanced Micro—Device
Engineering (ISSS&AMDE2009), 2P27

Kiryu, December 11, 2009.

M. Tanaka, H. Miyazaki, K. Miura, and
0. Hanaizumi, Fabrication and
evaluation of wavelength—conversion
devices composed of zinc oxide thin
films, 5th International Symposium on
Silicon Science and 1st International
Conference on Advanced Micro—Device
Engineering (ISSS&AMDE2009), 2P28,
Kiryu, December 11, 2009.

K. Miura, K. Kano, G. Fusegi, M. K.
Singh, and 0. Hanaizumi,
Visible—-light emitting
tantalum—oxide films produced by
radio—frequency sputtering, 5th
International Symposium on Silicon
Science and Ist International
Conference on Advanced Micro—Device
Engineering (ISSS&AMDE2009), 2P29,
Kiryu, December 11, 2009.

0. Hanaizumi and K. Miura, Application
of Si/Si0, materials to photonic
devices, 5th International Symposium
on Silicon Science and 1st
International Conference on Advanced
Micro—Device Engineering
(ISSS&AMDE2009) , 11101, Kiryu,
December 10, 2009 (invited)

S. Kawashiri, M. Honmi, A. V. Umenyi,
T. Shinagawa, K. Miura, 0. Hanaizumi,

S.  Yamamoto, A. Inouye, and M.
Yoshikawa, Novel photonic crystal
waveguides utilizing Si—ion
implantation, 5th International

Symposium on Silicon Science and 1st
International Conference on Advanced

Engineering
1P19, Kiryu,

Micro—Device

(ISSS&AMDE2009),



December 10, 2009.

A. V. Umenyi, S. Kawashiri, K. Miura,
and 0. Hanaizumi, FDTD analysis of
fused—-silica substrates fabricated by
Si—ion implantation for photonic
crystals devices, b5th International
Symposium on Silicon Science and 1st
International Conference on Advanced

Micro—Device Engineering
(ISSS&AMDE2009) , 1P20, Kiryu,
December 10, 2009.

N. Hirasawa, K. Miura, and 0.

Hanaizumi, Study on fabrication and
conversion—efficiency improvement of
7/n0 thin film solar cells, b5th
International Symposium on Silicon
Science and 1st International
Conference on Advanced Micro—Device
Engineering (ISSS&AMDE2009), 1P26,
Kiryu, December 10, 2009.

J. P. Bange, 0. Hanaizumi, L. S. Patil,
and D. K. Gautam, TiO,~doped Si0O, films

deposited by flame hydrolysis
deposition system for waveguide
applications, International

Conference on Optics and Photonics
(ICOP-2009), BIII-1.6, Chandighar,
India, October 31, 2009.

A. V. Umenyi, M. Honmi, K. Miura, 0.
Hanaizumi, S. Yamamoto, A. Inouye, and
M. Yoshikawa, UV and visible light
emitting fused-silica substrates
fabricated by Si-ion implantation,
16th International Conference on
Surface Modification of Materials by
Ton Beams (SMMIB2009), PA-24, Tokyo,
September 14, 2009.

M. K. Singh, G. Fusegi, K. Kanou, K.
Miura, and 0. Hanaizumi, “Light
emission from Er—-doped Ta—oxide films
fabricated by RF-sputtering,” The
International Conference on Physics
of Optical Materials and Devices

@ K.

Hanaizumi, Fabrication of bluefligﬂz

@ K.

(ICOM2009), Poster 166, Herceg Novi,

Montenegro, August 28, 2009.
@ A. V. Umenyi, K. Miura,
Hanaizumi,
lattice photonic crystals,
Optoelectronics

July 15, 2009.
Miura, H. Miyazaki, and
emitting tantalum oxide films
radio—frequency sputtering
Photonics Global 2008
Singapore, December 10, 2008.
Miura, T. Hayakawa,
Hanaizumi,

by introducing
periodic structures,

International Conference
Optics—photonics Design
Fabrication (ODF’ 08),
Taipei, Taiwan, June 10, 2008.

6. WFIEhLm

(D) BFTe A

TESR & (HANATZUMI  OSAMU)
BERR RS « R¥EPE TAHF9ER) - 2%
MeE%&=S:80183911

(2) ooy

=7 f@K (MIURA KENTA)

BE R « KB TR se Rt - ez
WM& H‘E=S: 40396651

(3) HLEEHF TR
) EA (YOSHIKAWA MASAHITO)

MSTATEHE N AT WP TERR FEpE A - &

F B LSRR - BFZE T
gt ds 40354948

and 0.
Simple finite—-difference
time—domain method for triangular
14th
and Communications
Conference (OECC 2009), WS5, Hong Kong,

IEEE
PA-04,

and 0.
Improvement of emission
efficiency of Si:Si0, sputtered films
two—dimensional

10PS-089,



