BxXc—19

HEMREMBER (HEMREGREE) HRARBEE
Pk 2 4455 A 1 5 HEBIE

HEI%ES 63903
MZeiER AT (B)
T HARS : 2009~2011
EEES 21360038
MERERL (F1X) NDMEAMRGEFERERRAIERFN L—F—OREHRE
FEERERER (FE Q) Research and deve lopment of a compact and mobi le wide tunable MIR lasers
MERERSE
SEZ s (TAIRA TAKUNORI)
DFREHAER - D FEIEL——RHAXEAEL 2 — - £H2
HEEZES : 50216595

WFZER SR OMEEE (F10) « ARFZETIE, 71y = 7 MR TR 2 B CHID CrIGEL L7
PRAMEIZ IS 1T D IR HHR I R nl 4 - @ IR /N - ik kA B L. hiEIR & 72 5 Nd:'YAG
L—H—D~A 7 uF v e ZGP-DFG (Z /57 3um i 7l 28 o — REIRO PPMgLN (2
X D RE b D BAF Rk BA ST, RBZOREO—EE2MNITHRE L= 2 A, HFER
FTh 55T 2010 FFIKEYEFS (0SA) 7= o —, [FESF 34\ (1E) L —F—Fa ¥R
B OGRCHE). 2011 FEICKEBRETFFS (IEEE) =7 A 3— 2012 4F 1 HICIZEEDE
L%% (SPIE) 7= —0OREEZZET 272 @02 1572,

WFZER R OMEE (F3) : In this project. we have investigated the basic research toward a
compact and mobile mid-infrared (MIR) laser based on our firstly demonstrated a wide
tunable and high-brightness MIR laser

AT AERR
(AL 1)
I IEEE & @t

200 9% 6, 500, 000 1, 950, 000 8, 450, 000
201 0% 3, 400, 000 1, 020, 000 4, 420, 000
201 1% 2, 700, 000 810, 000 3,510, 000

R

R
e 12, 600, 000 3, 780, 000 16, 380, 000

WPy - T2

Bt 058 - fE ISR EY TR - IS, &Ly

¥—U—F: BfzlZ b= R wAfruFvrb—%— &I7Iv7L—%F— NAYAG
IR I R 28 M, B AREE S (QPM) . PPMgLN | HR5 e384

1, WFFERIAR Y I DT 5 (U308 4 2GRS, &6 FEL (HH

HIRAMNR DT, Wb B 53 TR BRI
FY L, SRR BT DB N S, K
KITIRAN LTZIERB L A fERE - 159
B, SOITTEENT L OMAEDEICED
AR5y« DNA D438 - T £ T3 Al e
RB5T . ZONFEBIC IS T D EE DGR O
BAZENZ N DR EN TN D, FaRSb, FF
(2, WEIZLT 5um 75 10pm (ZF 5 fEls

FFL—V—) ZHNZEBRFERIZE S
TV,

2, WFEEDOHK

AP TIE, HARSIMBRIC IS 1T 5 2 e o
AL, ERBICEBRT X Fx DR THI
D THRE & LI aRaMRIC I 1 B R
Al « EHEE IR /N - ATk b2 B L.



R & 72 5 Nd:YAG L —HF—D~ A 7 o F
> 71{t & ZGP-DFG (2 #2732 3um Sk & v 28
— FRIEO PPMLN (2 L 25 aER{bz A
L., ML EEHINOML, X511
KA T T AL —DRIN T KD H %D
FEZ HAY & L C3EhE L=,

3. WD Ik
AAFFETIZ. LT OFNETH BRI T

TaEEDT,

(1) EHEEET I v 7 NA&YAG VA 7 T
> 7" MOPA DHFFEREF

(2) 2-pm #Egi & M OF 3-pum S8 & AT

PPMgLN-OPO/MOPA D7 B %

(3) 5~10-um 3k & A% ZGP-DFG O %%

A%

(4) K7 T AZ—DFRNIHITE DT A

7 DPEREREAT

4, WFFEARE

(1) BMEREET 2 v 7 Nd:YAG 1 7 1
F v 7 MOPA DHFFERH 3

FF. EEENEYAG BT I vy L—H—
ZHWT, B0 IRLUEKES kHz L Eoge
— ALWE AO-Q A v TF L—V—% HIF LK
#f L7z, 100Hz LA F CIEH 8ml O BA4f72 /) —
<V VRIEESETZ, HVIEL%E 1kHz I2ET
FFESAEE. ImI BLF & ABICIE T L,
—FH T, EEENEYAGET I v L—H—
IZBWT, CriYAG DOl dh 5L % i B2 3 4R
T HHETH I 3m) OEMRRE L —F— ) %
HDEHEITAR LTz, 5HE O MOPO #% L v &
1% 2NN TR EBEN W FF T X DERIC R
ST T < . 1kHz Bi{ETYH 2mJ LA ED
H ) 2 R Chhd THEERL L, MEREE T %4 9)
A2 DR,

(2) 2-um R E KO 3-um Ik & a4
PPMgLN-OPO/MOPA D75 B %

QPM FEAIZ TR AIEEMEZAT 5 72 i
R L DB EEIZO TR LT, KE
2128nm & @ DFG (2 XV 5~12um J 5 A &)
EZAT 511, 3-pm Bk & 7] 28 6 %
2600~3700nm (23 D MEENDH D, T DI
I PPMgLN %072 < &4 207 DL BRI EE
L2 uEe 3, 207 OB RE %
BHRE L7,

—FH T, BHIEDOT=DHMETH D
PPMELT (Z DWW T HMF 21TV, FEERIC
PPMgLT (2L % 100mJ] ®F / F OPO [Z it 5
THRO THEI LT,

(3) 5~10-um 3% & A[ % ZGP-DFG OHF4E
B %

ZGP-DFG (2 X % 5~10um O JEHHR &
EEEBLOT- O ORI E LT, F/ Fhd)
VEIR A 80EAGE I 5= nT 28 & HH /1 PPMgLN/OPO

DOFTR L O EROMER 1T o7-, 16mm g
X Smm JE X40mm £ OEEHE 207 OFEEH
K A2 PPMgLN £ DEERIC L > T, 337
0 R CHE R 2 E ) OPO & SEE]
L7,
—J77C.ZGP-DFG |Z X % 5~10pm 3 o i Hy
W REMED @R (L 2 Mt L7z, RFlZ ZGP
WiEda—T 4 TOMENEETHDL =
EIZER L. B EIToT2/ R, VAT A0
WHEOFMA 2um<30m]) THOHX A — TV %K
HTE, RGN OLRELRIELHERTE D
IR Ay

(4) THHY 5 AH— DRI LD A
7 LPEREREAT

RAH7 T A B =N HDTZH D 5~10pm
WOEFIREEMEZ B L, VAT 4D
wea Iz &0 OFH (2um<30m)) TO
A=V AR TE . 2000cm™ I2FB W THRK
i 2.6m) NG HNT-T21F TR L AT R LSy
fRRE B IER D 1.5cm™ 725 0.4em™ £ TH LT
7,

Pk, 7ay=2 MEGETIZF 2 23R T
WD THEE & L= HaRIMRIZ I 1T 2 A4
W R[4 - mEEE RO/ - Al b2 B R
L. IR & 725 Nd:YAG L —Y—D~ A 7
1 F v 7k & ZGP-DFG |2 B 72 3um i &
AL — RYEIE O PPMgLN (2 X % £ E b
D Bk R a5, RBEOMED—
HENATRELZEZA, IERETHD
PR 2010 FIKEDEFS (0SA) 7= m
—. [AMEEE 34 ] () L—W—F23EEE
GRICED) . 2011 FlICkEBXEF RS
(IEEE) > =7 A 23— _ 2012 4E 1 AIZIZHE
Bt T5%4s (SPIE) 7 = — DR EEZZEHT
%72 EEOEHn & 157,

5, ETrpdEIam L
(WHFEEAE . WFIEo R M O 784 12
ES 7Y

CdesEam ) (it 5 )

1) S. Hayashi, K. Nawata, H. Sakai, T. Taira, H.
Minamide, and K. Kawase "High-power,
single-longitudinal-mode terahertz-wave
generation pumped by a microchip Nd:YAG
laser," Opt. Express, vol. 20, no. 3, pp.
2881-2886 (2012). &FA

2) T. Taira, "Domain-controlled laser ceramics
toward Giant Micro-photonics [Invited],"
Opt. Mater. Express, vol. 1, no. 5, pp.
1040-1050 (2011). EHA

3) FEAEH, mEE~A 7 nF vy T L—3
—txrvrmEk] , L——HFE, vol.
38, no. 8, pp. 576-584 (2010). HFA



4)

5)

H. Ishizuki and T. Taira, "High energy
quasi-phase matched optical parametric
oscillation using Mg-doped congruent
LiTaOs; crystal," Opt. Express, vol. 18, no. 1,
pp. 253-258 (2010). EFHA

M. Miyazaki, J. Saikawa, H. Ishizuki, T.
Taira, and M. Fujii, "Isomer selective
infrared spectroscopy of supersonically
cooled cis- and trans-N-phenylamides in the
region from the amide band to NH
stretching vibration," Phys. Chem. Chem.
Phys., vol. 11, pp. 6098-6106 (2009). # &t

(Fo%E] G264

1)

2)

3)

4)

5)

6)

7)

A AFE, PERRE, [~A7uFv”
LY = T A Ry 7 HgRSE
JEIR , 2012 FEARZE 55 59 RIS A HLF:
BfREAE S, FAERTE (RN |,
20124E 3 H 15 H.

PG, [~ A 7 nEK7 + b =27 R
L7 T~V BOERORS R, b —
PRI E S 32 FERKRS,
TKP 577 LAy 2— (F
) 201241 H 30 H.

T. Taira, "Ceramic lasers and laser materials
toward giant micro-photonics,” 2nd EOS
Topical Meeting on Lasers (ETML'l11)
(Invited), Hotel la Residenza (Italy), 27
September (2011).

T. Taira, "Large aperture QPM devices
toward giant micro-photonics,"  22nd
General Congress of the International
Commission for Optics (ICO-22), William
0. Jenkins Convention Centre (Mexico), 15
August (2011).

S. Hayashil, T. Taira, "High - power, single
- longitudinal - mode terahertz - wave
generation pumped by a microchip Nd:YAG

laser,” 2011 Nonlinear Optics (NLO),
Marriot Kauai Beach Resort (USA), 20 July
(2011).

H. Ishizuki, T. Taira, "Fabrication of slant
quasi phase matching structure in Mg-doped
congruent LiNbOs3," 2011 Nonlinear Optics
(NLO), Marriot Kauai Beach Resort (USA),
18 July (2011).

T. Taira, "Large aperture QPM devices for
giant micro-photonics," 20th International
Laser Physics Workshop (LPHYS’11)
(Invited), Congress Centre and Hotels Ilidza
(Bosnia and Herzegovina), 11 July (2011).
T. Taira, "Giant microphotonics: large
aperture  PPMGLN," Journées Nationales
des Cristaux pour 1’Optique (JNCO)
(Invited), University of Provence, Campus
St Charles (France), 7 July (2011).

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

H. Ishizuki, T. Taira, "Characterization of
high-energy optical-parametric oscillation
by wusing periodically poled Mg-doped
congruent LiTaOs," CLEO/Europe-EQEC
2011, ICM-International Congress Centre
(Germany), 26 May (2011).

N. Pavel, M. Tsunekane, K. Kanehara and T.
Taira, "Composite all-ceramics, passively
Q-switched Nd:YAG/Cr4+:YAG monolithic
micro-laser with two-beam output for
multi-point  ignition,"” = CLEO 2011,
Baltimore Convention Center (USA), 2 May
(2011).

SEEEHA%E, "The art of age microship lasers
— toward giant micro-photonics -," [ Y H |
NBAY AR T T L2011, AR RRAEE OR
) L2011 483 A 8 H.

P. Loiseau, T. Taira and, G. Aka, "Review
and evaluation of the nonlinear capabilities
of RECOB (RE =Y, Gd) oxyborate crystals
for SHG" OSA Topical Meeting on
Advanced Solid-State Photonics (ASSP),
Ceylan Intercontinental Istanbul Hotel
(Turkey), 15 February (2011).

T. Taira, "Anisotropic laser ceramics toward
giant micro - photonics,” OSA Topical
Meeting on Advanced Solid-State Photonics
(ASSP), Ceylan Intercontinental Istanbul
Hotel (Turkey), 15 February (2011).

T. Taira, "Anisotropic ceramics as a next
generation laser,” 6th Laser Ceramics
Symposium, Factory Hotel (Germany), 7
December (2010).

T, ZXEBQAA v TFHMuF v
L—HFOmBELE =P mk] B
3418 L —Ylat I —, IR
HRLatE GRn0) 2010411 A 18 H.
SRR, [~A 7 nlEiRk7 4 =27 &
DEMR-BEE~A 7 e T v 7L —H—
ET DU RKIREDIG-), B 78 16
WFFE2 (8 50 (8l L —PHifltE 2 ) —) |
3 ¥ PEEBANGLREE () |, 2010 4
11 A 17 H.
HISEE, IR, AHFHE, FEE
%, BEJE IEB, [ZGP/PPLN/GFE L —F
—WZ R DT RAE L —F — & [
W EE S FR L — =5t AR
IFREREMGRTH S, D RRER G
FOAE (BUR) L2010 45 11 H 9 H.
PR, [y AT b u T
b= 20 <R, L= - L
IGHEANEMEZE R, RA =7 AR
FOM (B L2010 4210 H 4 A.

T. Taira, "Laser ignition of combustion
engines for cleaner vehicles (Plenary) ,"
ICALEO - |International Congress on
Applications of Lasers & Electro-Optics,




Anaheim Marriott Hotel
September (2010).

20) T. Taira, "Micro solid-state photonics — new
photonics by micro-domain controlled
materials," E-MRS 2010 Fall Meeting,
Warsaw University of Technology (Poland),
14 September (2010).

21) T. Taira, "Advanced laser ceramics toward
giant micro photonics,” The 16th
international ~ conference  on  crystal
growth/14th international conference on
vapor growth and epitaxy
(ICCG-16/ICVGE-14), Beijing International
Convention Center (China), 12 August
(2010).

22) T. Taira, "Giant micro-photonics: domain
controlled optical materials," 4th
International Workshop on Photonic and
Electronic Materials, Donostia International
Physics Center (Spain), 7 July (2010).

23) H. Ishizuki, "Continuously tunable,
high-energy mid-infrared
optical-parametric," oscillation by angular
tuning of PPMgLN with tilted QPM
structures, The Conference on Lasers and
Electro-Optics (CLEO 2010), San Jose
McEnery Convention Center (USA), 18
May (2010).

24) T. Taira, "Next generation of laser ceramics
toward giant micro-photonics," The 7th Asia
Pacific Laser Symposium (APLS2010),
Seogwipo KAL Hotel (Korea), 14 May
(2010).

25) ARG, R~ A /BTy T L—
W—1 , CEMALIE 125 ZES TR
AR 208 [MHFFER ), AURERERSE
(R ,20104E5 A 12 H.

26) H. Ishizuki, J. Saikawa, and T. Taira,
"Broadly and continuously tunable,
high-energy optical parametric system by
angular tuning of tilted QPM structures,"
CLEO 2009, Baltimore Convention Center,
Maryland (USA), 4 June (2009).

(USA), 27

(F] GF210)

1) FEEHE, [emEsr—%—), L—
W, A — S, pp. 33-147 (2011).

2) FEHEH, Dbl s he=s2LZ%0
IS, BARZMRELS L7 br=
7 A% 130 ZE SR, A —AF, 6.1.1
— =L L—F—J, pp. 177-189, 6.1.2
HE L —F—LnHEDRE, pp.
189-222, 6.2.2 v — AEHAI, pp. 247-266,
6.3.4 JEAH, pp. 289-314,72.6 ~A 7
BER T 4+ h =27 A, pp. 422-442 (2011).

(ZDfth)

R Bt

SRR I CE L L4 (SPIE) 7 =nm
—% 5]

http://www. ims. ac. jp/topics/2011/120104
. html

[Py AT v b~ 2075 b= ZADH|
& L—— ik

http://www. ims. ac. jp/topics/2011/110704
. html

[0SA 7 = wa— 2010
http://www. osa. org/Awards_and_Grants/Fe
11low_Members/Recent_Fellows/2010_Fellow
S. aspx

6., HFZCHHAR

() WFFeREH

A4 ffdh (TAIRA TAKUNORI)

Oy TRYEAFTRAT - 1l L — D — B S
et B — . W

W5 50216595

(2) W FR s i

A F5e (ISHIZUKI HIDEKI)

T RHFERTERT « Sy 1 L — Y — BT
Ea e Bl

e EFE R 90390674



