C-19

SR 2 14 4H 200 HE

2006 2008
18360314

Femtosecond Laser Interferometric Processing of Transparent Materials
and Development of an Optical Device
KUROBORI TOSHIO

90153428

MR RO © 7 = L M (fs) 7SIV ADBESL > 72 O ORI KIRICIER L7z TH—
PNV ATFWENIE ZHNT, EAMEICHD 7 L) F o A (LiF) fEE~0Y 778
VIEIBRO T L —T ¢ v 7 OEBEEE AL L RIFFCFE UM B ICER SN D L— Y —Ff5 %
HTAHTFT— o X —NoDLIRy B AL EHHLERRTO KE (&, RE) A
L, 7V ZEESARIFIER (DFB) h T —k ¥ —L—HF—%FEH L.

AR
(AL« 1Y)
[ERESES RECSES ¢ SRl

2006 EFE 6,700,000 2,010,000 8,710,000
2007 4R 3,500,000 1,050,000 4,550,000
2008 “FE 3,500,000 1,050,000 4,550,000

G

T
&t 13,700,000 4,110,000 17,810,000

Y
LiF

eV




CCL

Bl 2 F Y
CCL

LiF
LiIF F;'
F,
DFB CCL
DFB
2006 F,'
2007
DFB
fs
390 nm
LiF
mm? 100jum

(780 nm)
130 fs

15><10><2

15 mm

200 K

500 keV
10" /cm® F,'
F
F3+
DFB
F, DFB 473
K 30 Fy' F,
OPO (Optical Parametric Oscillator)
460 nm
1Hz Imd
fs LiF
DFB
fs LiF
F3+
Fs
DFB fs
F, DFB
Yy X



DFB output spectra based on the F3*, F, CCs in bulk LiF,
2 & 2
transversely excited with a pulsed OPO laser

445 nm
B Colored LiF with

DFB L microgratings

HR-4000 i
4 "'::H?lll mono.c.hru. <:>-
UM, |

FWHM

=
o

o
©
T

i

o
o
—

FWHM
CL
0.5nm 0. nm
OPO laser@460 nm

—— A=536.6 nm (A=384 nm)
—— 4=698.0 nm (A=502 nm)
F3+ L —— A=710.6 nm (A=510 nm)

LiF fs

o

i
—
1

Normalized Intensity

(200 K)

o
[N
—

o
o

1

1 L 1
6 650 700
Wavelength (nm)

DFB

i 1
fs 550

LiF ES F Photographs of the DFB laser oscillation at RT
3 2 in the green and red spectral regions

LiF : F.* |

Lasing

fs

DFB F,
502 510 nm

DFB 698.0 710.6 nm
0.1 nm 380
737 7 .,
nm Fy'
DFB
536.6 nm 0.5 nm

DFB

, 2009,

Y.Obayashi, T.Kurobori, Y.Hirose, T.Sakai,
S.Aoshima: “Red and Green Distributed
Feedback LiF Color Center Lasers Fabricated

10 % 4%
by Interference of Femtosecond Laser Pulses”,

20 mrad
Rev. of Laser Eng., Suppl. Volume 2008,
1226-1229, 2008,

T.Kurobori, Y.Obayashi, T.Kurashima, Y.

DFB
0.8 mJ

Hirose, T. Sakai, S. Aoshima, T. Kojima, S.




Okuda: “An Optoelectronic Device in Bulk LiF
with Sub-micron Periodic Gratings Fabricated
by Interference of 400 nm Femtosecond Laser
Pulses”, Nuclear Instruments and Methods in
Physics Research B 266, No. 12-13, 2762-2765,
2008,

T.Kurobori, Y.Obayashi, K.Suzuki, Y.Hirose,
T.Sakai, S.Aoshima: “Fabrication of
Optoelectronic Devices in Lithium Fluoride
Crystals by Interfering Femtosecond Laser
Pulses”, “Nano Electronic Materials”, Jpn. J.
Appl. Phys. 47, No. 1B, 685-688, 2008,

T.Kurobori, T.Sakai, S. Aoshima: “A narrow
band, green-red colour centre laser in LiF
fabricated by femtosecond laser pulses”, Physica
Status Solidi (a) 204, No. 3, 699-705, 2007,

K.Kawamura,

T.Kurobori, M.Hirano,

H.Hosono: “Femtosecond-laser-encoded
distributed feedback Colour Centre Laser in
Lithium Fluoride Single Crystal”, Proceedings of

SPIE, 6400, 1-9 , 2006,

2008 12 15

2008 12 8
8B2, 2008, ( )

pp85-90,

LiF

2008 11 21

T.Kurobori, W. Zheng, Y. Hirose, T. Sakali, S.
Aoshima: “Femtosecond laser encoded dual
beam distributed feedback colour centre laser in
bulk LiF”, in Proceedings of 15" International
Conference on Luminescence and Optical

Spectroscopy of Condensed Matter (ICL’08),

We-P-155, 2008.7.7-11, Lyon(pp.573, )
o LiF
» 2008
55
2008 3 30
LiF ”
,2008 1 30

T.Kurobori, Y.Obayashi, Y.Hirose, T.Sakai,
S.Aoshima: “Red
Feedback LiF Color Center Lasers Fabricated

and Green Distributed

by Interference of Femtosecond Laser Pulses”,
in Proceedings of 6" Asia Pacific Laser
Symposium (APLS2008), 2008.1.30-2.1, Field D,
Nagoya, p.133, 2008,

LiF

2007.11.30, 2F-01, 2007.
2008.

72007 68

5a-ZD-2,2007 9 5
T.Kurobori, Y.Obayashi, T.Kurashima, K.



Suzuki, T.Sakai, S.Aoshima: “A Distributed
Feedback LiF Colour Centre Laser Fabricated
by Interfering Femtosecond and Nanosecond
Laser Pulses”, in Proceedings of 14"
International Conference on Radiation Effects in
Insulators, 2007.8.28-9.1, Caen, France, A-2,

2007,

18

.2007 6 27
T.Kurobori, Y.Obayashi, K.Suzuki, T.Sakai,
S.Aoshima: Fabrication of Optoelectronic
Devices in Lithium Fluoride Crystals by
Interfering Femtosecond and Nanosecond Laser
Pulses”, in Proceedings of International
Symposium on Organic and Inorganic Electronic
Materials and Related Nanotechnologies,

2007.6.19-22, Nagano, 1A-15, 2007,

K.Kawamura, T.Kurobori, M.Hirano, H.
Hosono:  “Femtosecond  laser  encoded
Distributedfeedback Colour Centre Laser in
Lithium Fluoride Single Crystal”, in Proceedings
of 3rd SPIE European Symposium on
Optics/Photonics in Security and Defense
2006.9.11-16,

6400-19 , 2006,

Stockholm,  Sweden, Vol.
(Invited Paper).

D

2006 67

,1p-R-3,2006 9 1
@ T.Kurobori, T.Sakai, S. Aoshima: “A Narrow
Band, Green-Red Colour Centre Laser in LiF
fabricated by Femtosecond Laser Pulses”, in

Proceedings of 10 th Europhysical conference on

Defects in Insulating Materials, Eurodim2006,

2006.7.10-14, Milano, University of
Milano-Bicocca, KWeA,6( (Keynote
Lectures))
(2006) 340
1)

KUROBORI TOSHIO

90153428
@)

AOSHIMA SHIN-ICHIRO

70393931



