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Input pump intensity (MW/cm?)
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Fig. 3.28 Average signal output power versus input pump power. The corresponding
input intensity is shown on the upper scale. The lines between the symbols are for

viewing convenience only. 1 is the power slope efficiency determined by the linear fit

of the data.

FIRCHASGHT, BESHRERESHIZ 382%. 43.3%. 48.4%F 50.9%,
FARFI Y FRIERRER 73%. 78%. 81.7%F1 81.9%, XA — XAl AR
= (F328). —HMEHZHENERIEHIZXE PPMSLT-OPO 7EEMEE X (8] 77 L
P TR, MEE RENFTETGEETIBMOIREINS. 5§ E—FNEH
PPSLT-OPOI AR, X & PPMgSLT-OPO EE B KM T/EEER A, &N EHA
FRAMAEEKER, AR &5 EarimEl. £ 50 MWem®
[ 532 nm RIBHMALET, WET HIEKERRE, 7 864 nm FEKH M
~1.25£0.1, £ 1017 nm B M* ~1.12+0.1, #EATERE (_E—%F PPSLT-OPO
) M REIE 1.5). IFHERAERTIT MeSLT X 328 Sl th e/ (R
FEWs) (FIe7RMAINRED.
ATHRBERMEHIIE, RNERTRBERLE, A—S88H L 3w
(10KHz, 26ns) 532 nm £k 6H7306 8% (Lightwave Electronics 2> & Model M611)
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lnput pump intensity (MW/cm %
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Input pump power (W)
{ Fig. 3.29 Average signal and idler output power versus input pump power measure

with a pump laser of a higher average power. The oven temperature is 135°C, and the

signalwavelength is 898 nm.

1.2 Y ¥ 1 1 T T Y Y v E T 7
S | o '
~— 1,0 - el -
] ] o 1017 1114
= o8l T=36"C, A= nm, A= nm i
o
o 3 —— ]

L 1017 am

"5 0.6} 4 1
o . 3t 1114 nm
e
g 0.41L 2t .
or— 1}
g 0.2} o —d -
i—- = 800 9.";0 10‘00 10.50 11x00 11,50 12‘00 1250

0.0 1 1 A 1 A ] L 1 i 1

0 2 4 15 8 10
Time (hours)

Fig. 3.30 Lifetime test of the OPO near room temperature with the OPO operating
near degeneracy. Inset, output signal and idler as recorded by an optical spectrum
analyzer. The measured rms power fluctuation with a 3 s averaging time constant 18

1.9%.
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VEHEEIE. MR TREEER Model 210S (M < 1.1) XEHOLRNERRE
Ry M2 =12, (BEEXGEOEETE 37.5 MWem’ IBEThRZEERHT, IRE
BT IWHRIESEN L2 WRESEREE (B 329, MRFERAWEE (B
328) &, FEEFNFAEBELENAERENENERM. ENET, B
KEAINE SW BT, HEE HIDEITERG, EEFFIERESRE, E&k
) H SR T B R AL R AR B
EEIEEE (36C) 44T, JMET PPMgSLT-OPO e E (B 3.30),

= EFIR B KA RZ 1017 nm A 1114 nm, BHFHIhE> 1W, FFLERE
> 10 /B (B> 3.6X100), Mtk EREEERE, ERIEY
PPMgSLT-OPO =i T thaE M KB (8] 72 2 L1E-

AE/PNT:

FIAZBERFRLERERITFHIEZ & OPO Bt oA AIE
Ll RA% B HEE, FEABELREENEMTIE, HEET WA HIE
. RANERITRIE MY, BRMERESEE] 60% Lk, WA TRIFILRE
g5 B, 7EXT &R OPO BORBR M TAERR AT T AN ERIFI AT, X MeLN. SLT
A1 MSLT 34 1 BIRROFEIE, FrR RIFRICFWUET T, A%
JEREI TR E T &hts
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FE ESEREG HERG
AR LR G

MNEAZIESBE 1080p EEMWE, NEREIFHRENEIETDHE
3eeee20 FEfE, ERHEAUMREAMEEERETEI T EHENK. B4, T
RETHARMTA? EFE-BRNEEEELER VEAR (LDT) « BROEA
Sk, BETEERREEEENATER. B 1965 FRE ZENITH TLER
BRI TE— S8t R a BralILloR, MEERHACERRETLTE, &
TRENKINEL, %, B=EERSEATHE0E, FRETER, TEHEA
LHANERRSE, RtRE ELARAR. FEERLEANANKE, BUCER
TECAZEN, ITER, BRSO T Z2RKE 1A TR R T
RIT K. HEEEEFEOLRERIRER VAR RE, MEFREET. =
EHRE L BRI, . ¥ (RGB) DPL (diode pump laser) & E&EJEE8, Xt
HRBEAVAENEE T 2.

RERERREEEIRARE HKEATHENGEEZEARMENERY
BEERN 33%, THEAM 67%M AR TR EHTF BREAMIE K BREoR#H
THEEIMC (A 4. dFEcR e, AAERS, E=680RE, €
FEER ERENE=AREER, EMEIEEMERTE (CRT— AR £
. LCD— & M. PDP—5E 7R T R BEME) HILEAATERRIN
%, HEEEANEE,. FaRE. WHERNEBEME, BEEMEFHER.
HR R ARFMESL AR, B, MABCEEIEE BR 7 R AMNTRIR A
A BT — AT o E R R R

BEEEEEERATT, 2 2010 FROEEMEHEHIEIE 570 125TT,
FELZTTARENFEGT, BEFESRUTHEH. T RGB =ZGBULENER
KERRGEFHRERT, A TRERAE, BAIMERE, URREEENE,
HMEBARFEREL L AR —MILREOE RS, &%, AMIERGB =6
SR & T E OS2t FE SR B i E BOR 2 SFORRMER, FE 1000
B (Im) BCF#Z7% 10W /) RGB B0, B aTAREI RGB =B BOLHTT
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FE-BREHZ A ROLENERT Y, ERE - EmIRBSREEZ M
REWGTIREE REFZHEBL A S MR SF LM FE T RAR —1
BN F RYCRSEI Eir. £IX5HE, AL DPL Bdi4Ish R0, EeneE
RSB BT IR MR B4, XREM A R AT BRI UL
BATLREANAESBTMELRTECLHBITT ZENHR, RE
TEEMNLE, £ RGB ZEXAHFEEET TRZH=E, MAXGERLI
SR IRER, (] B IR R R B S 4, B B SHG #1—4 SFG

I, A—CEEECEABI RGB =AML, EEERTHTENE
RGB J:HI TN RECLL, TTUBEMEARE T

(C.1 E. CHRUMATICITY ﬁlﬂsﬁﬁfd}

~—— SPSCTRAL ENERGY LOLUS
{WRVELENGTH RANORETERD:

Fig. 4.1 Color space of LDT vs CRT

FERTATAEMER I, &4 B TR BNE 22 BSBOLEARN K
B, BAWEIH—FEm Rk, AWEE. ENEEN RGB =60, At
%S ERGHTESIERERNER RGB =GO R fHr
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§ 4.1 25k PPSLT-RGB = 2%

AT/ 43K PPSLT-RGB #7688 LA 532 nm &% ¢ 8 F2 i YR, BT 40 B PPSLT
fa ik, FIHASE—ARLI OPO WIEHAARERAERNESH (4
WEN (L4, BEEGALLILSFG T2, KBREEFM B L s £ s
St MERSMEBSE, LI T RGB =& HERSE. BEARKSELEE
Jj ST RGB L —32, W B 2HFRAECHERT, HibEHRMERL
EE100% .

W PPSLT 1E A &1k, PPSLT R AAMLSER CEF REIIHIN
Fi (SHG. SFG # OPO) P, e E s MR BR7E (] — R Bk 1R b4
BB, TERERVE 160C GEEEITAERIZM), Ll 532 nm &6 A RIH
U, #id OPO BB/ RN (633 nm) FIFELAMNE (3342 nm), Bt SFG T
FESEHL 532 nm ZROEH 3342 nm FLLAM R FS= A8 (459 nm). FIH E—2
A48 SLT Sellmeier 572 (KX 3.9 P gBFE (R 3.1, HETE (X34
LT #EKFE (X 3.100, EEZ OPO IEAH N 11.7 um, SFG 72 )H
i 8.5 pm. SR HFA PPSLT £ R4 35 mm x 4 mm x 1 mm (ExFExJF),
BIE—E (A 11 7um) KER 22mm, FE—E (B 8.5um) £& 13 mm.
PPSLT # SN HT 7%k, FATERE< 10 EAFNFHEHFHE S5
PERE, N&uG: 532 nm (R<1%); 633 nm (R>99%), HE%: 532 nm (R<1%);
459 nm (R<1%); 633 nm (R~65%), F|FH7E PPSLT # & i im E HEIE 0 71k,
ER/MREAE OPO BEMBUEREE, BRRERRNKE, FRABEGE K,
AR T Bk, AW HRESE, EARKYEE, OPO MWEWEE TRE. PPSLT
FER A B U — OPO M1 SFG 4 Bl I &5 M {37 B R AT R B .88

LI FRIZRIE IR R B —%E Lightwave Electronics 2 457 Z & 5l
Nd:YAG #7628 (Model 2108) 724 #) 1064nm 0%, £ —ik Type Il KTP %
RS, 7 AKHz EEFE 4 | W 532 nm FHGE, B %E 25ns. H—4
FEEED) 150 mm BUIEERF 532 nm RO E R PPSLT & T, m At RN 165
um, £ 1 W PR AER T, XA RO IEE TR EEL 23 MW/em?.
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domain periodicity.

Oven

. Focusing
Lens

HR @ 45°

Fig. 4.2 Schematic showing generation of three basic colors in a single crystal. 532nm
light is incident from the right. The three colors are dispersed by a prism exiting to the

left. The columns in the PPSLT crystal depict two superlattices with a different

PPSLT G —MEEEHIEE 01 CHEEFF AT EHIIREH .
F—~ Pellin Broca #545 SL I HH BT e R AU 40 BS - F VL Dh RIS EFHTh =R
42 £ PPSLT-RGB =&t B~ EH.

temperature.
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Fig. 4.3 Average power of the red, green, and blue lights as a function of the sample

PPSLT #£ B EWEAE 165°C, ZEAHIIE AT 350 mW (8 MW/em?) FH&
AR, FEEATIEREE IW BHES6 (Z4008) FHTHZEIEF 214 mW, FEH
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EHEF 0%, BNERETIIENEH PPSLT-0POMY, EHERFEEER S HA
ImE (RIS FIFATEATA. £ 1 WEBARBLHEBERT, SiHi RGB =
BT REEE PPSLT BE M SRR, B 43 4B TRAEEM 152TCH
165 CRItL RN ZAELR . ERMEERMTEREA, AN THIHETZLIK,
HEFEKZN 0.5-1 nm, LLEE QPM &8, ¥ & 3B A £7E 158.3C, Bl SFG
WA EER, SFG IEAFET OPO I, ©XHEEIZITZ LUK,
SFG IEREEEHELNR 3.8°C, FFEEEETEMN 3C. BREHIECT
R 69.4mW, FEKE 459 nm. 7 1583°CAHf, HHIhRAEEIEE, FTLl PPSLT
FEXFEMERTIEEE TETUKRERE TEMY. EEtaEERN, H®
HRSOLIIERATET 8.7%, LANERATRT 5%, RRHEEXEHSL
MR EXRME=4ER, FTUStSEREAE MR, RE OPO i8S H
ENRRIBS DR THESIE (A0 hENMEE. B 43 BEEAEERES
/a2 RGB ZE&GIRAEHEE .. JLRMTe S RN REIERLT, X
MWt BN RIEFEEN.

Fig. 4.4 Generated white light from the left is incident onto a prism which disperses
the light into three colored beams. On top are pictures of the beams terminated on a

piece of paper, from left: white, red, green, and blue.

ERERACIIR UG I E S RACER, RET NG MR
HHNAR, KEBEZE TRUEETEFRRAOZWE, £ 18 FiEED)
EEE 60 MWem’ FHRE RAERE. BEiERRERETUAIES
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{1004} ABEZERY )

Fig. 4.6 Visibility Function

M _ETEEH RGB =61 FEHThE, R1E CIE a2 EREN, mLlitE
N EALE. USEMELTIE (69.4mW) N¥IEE, +ESE 304 mW &

EeBE Y (R: 140 mW, G: 94.3mW, B: 69.4mW), SNEER 800K, X
EREEMEEBDSGEN B IR F LSRG,
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BOLE AT, REENHEANSS. BEEEENEE, iTERE T ETHEET,
BERETBREME. X6 SLT-RGB B tBETEEEERS T ARATEM
ZRMERTIEN 66.5% (B 41 FREA=ZARBXE), BRENERS (K
4.1 FRE=ZATERE) HMfE.

ME=FETUABE (IMEEE) oK

=683 [P,V (A)dA (4.1)
HE, EFg AREOLEE, BETHKACBER S, P, EEMNKKICHF
B, AUBENERE, v, 2ANLES, AREKWLREAR (B 4.6,
WEBEI 304 mW SEE B FL A0 R 80 Im. BTLUMIA B S AL B FDL A0
B EE 80 Im/W, EEEHBRMEL 30% . WEF AL 4 eMmiEyshn b

oIS, AT LIS EIVE B B (CIE B EHH cool white light J408mW(R: 203mW,
G: 146mW, B: 69.4mW), =EZ 1141m, NNHEIER 4850K.

Beam waist 145 1m 165 um 180 um

Peak Intensity 30 MW/cm® p3 MW/em® 19 MW/cm?

Blue Power 54.7 mW 69.4 mW 58.7 mW

iRed Power 249 mW 202 mW 189 mW

[White light Power240 mW 256 mW

(0.33,0.33) 304 mw

Quasi-white lightj , _ 407 mW 368 mW
454 mw

power (0.36, 0.37: Cooli(0.36, 0.38: Cool
(0.4, 0.4: WarmWhite) 'White)
'Wihte)

Table 4.1 Red, Blue, White and Quasi-white light power from different input beam

walst

ME T ARARBEHREL T TR HCHERFHTIE, DRk EE
BEBACRMERTIER (R4, EREABATIE 1 WHELT, F8HE
B AEH 304 mW (80 Im), MEEFEARHHE 454 mW (129.5 Im), 73RNSR
4.7 H1f# Point of Equal Energy 1 Warm White %, BT BXeFHEE K EL
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(C.1 E. CHROMATICITY DIAGRAM)

e SPECTRAL ENERGT LOLUS
3  EMETH, MANOMETERSY

VEEHA |

i
cooL wirTe L

DAYLISHT =%

Fig. 4.7 The white light and quasi-white light’s position in CIE chromaticity diagram
(white point)

~—~s-input green light
~=s--Qutput green light
—a-—OQutput red light
—e—{utput blue light

Intensity (a. u.)

‘i‘
-20 -10 G

Time(ns)

Fig. 4.8 Temporal profile of the input green pulse and the output RGB pulses. Each

trace is the average of 16 pulses.
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A 4.8 2L H RGB JETER S LAk ER . &Ik EAER
) Si ¥Rk (EOT model 2000, Rf[E]Zr#%2 0.5ns) HATIE, WELRFHT 16
ANk, —EHETREERARICE (Tektronix 235). ASHEERITHES
FFAR, Bk TR 25 ns. LLERKIRIEIB A Y 12 ns HIL, BIASTAKIFRERIX
#| OPO &R . (A ANHT S5 OPO IR IR BRI = £ B L R IEL
HELA R LAY . 58 OBk 2 5T BRI R 400k, ATLLE ZIAEELT NS S0tk
M, FEAEMEREIILE, ERNEERERET.

Wavelength | Power | Lumious fulx Color conversion
(nm) (mW) (Im) space efficiency
R: 671 477 10 71.5% 11.7%
Li’s Work G: 532 21 12.1
Quasi-white | B: 447 32 2.7
Total: 530 24.8
R: 660 780 32.5 71% 20%
Hu’s Work G: 532 146 84.3
Quasi-white | B: 440 84 1.3
Total: 1010 1181
This work R: 633 140 22.85 66.3% 30.4%
White light | G: 532 94.3 54.3
B: 459 69.4 2.75
Total: 304 80
This work R: 633 249 40.6 66.5% 45.4%
Quasi-white | G: 532 150.3 86.7
B: 459 54.7 22
Total: 454 129.5

Table 4.2 Compare between this work and prevenient works

RATLWELE RGB ZBRBMATHC LM TRZ BB T, AR
4.2 44 OPO 1 SFG /7/£/3%] RGB LR LR GRTH M —LTIEET T HE, X
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& PPSLT-RGB ¥t EH U T MEEECLRERAR, IETH LS
# 532 nm EOLEE RIFHFE &, ASBE) MRESREAR, MEEZ 1 SHG
1 SFG 2B AR HE; NRFEAI DR NERNERS, TR
B WEGREEEERS, BNT ALK HEEEEESNGRE AN T
RIE P TERE T K.

§ 4.2 VA MgSLT-RGB =& 0t%s

b, AR T B PPSLT-RGB #ot#E, B3 TREFMNKLRER. BEX
ESEHE RN R ZRTEAERNE, aTEHERIAEMR, USSR G
WEE R EREFELH 100% B EKTE, MERBESRESEET
(130°CLL b)Y THE. RIFFAES PPSLT-RGB #2854 B PR I ik

Bk MeSLT fEAZMENE, ENERIEETCAMI Mg, Mt
SLT, MgSLT HItiT B EE R, FTLRERMARBEIIETE, BRER
ME, UEESHEHIIE. 5—MUERE MeSLT UL TEEZERM A
PN FHIZ .

EREBGEERKREN, FINEREEE. LE— TR PRSI E R
MEMEE s TR, B ER AR RIERT, ERIELCARR
FE, REERNE.

R R B G M R A4

—H AP B R EH EE 4.9 (20 FHTR AL B BINETTHIT
B, BAETHE-NEMBEMER. BE A B ETTHNEBRTEEMES, HIRTS
(31, b B A HI A R EIRS R AT LB 4RI R B

m+nt

G,,=2nm , 4.2
nn =20 (42)

MBI R R S R EOA

G, I
S = 2(l+r)é—sinc(%)sin (X, ) (4.3)
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— £
e £
o £

Fig. 4.9 QPOS made from a MgSLT crystal. The arrows indicate the directions of
spontaneous polarization. (a) Two building blocks, A and B, each composed of one
positive and one negative ferroelectric domain. (b) Schematic diagram showing a
QPOS composed of two blocks, A and B, arranged in quasi-periodic sequence and the
polarization orientation of electric fields in these two parametric processes with

respect to the superlattice.

H+S8D=D,+D,, DM D, MELEMETTAMNBREE.
AT T —MERA SR 11.7um 1 828 um WANEEILEH, SR
{EI5% 214 Ak = 0.537024, Ak, = 0.758564, {FRABEMFNERERG,

ULEC Ak, G,ILECAL,, WWEER: g(G)x g(G,,) BEIZKRER, r=070222,
D=19.91597 , L] g(G,))=0.417278, g(G,,)=0.356189, D,=14.86 pm,

Dy =9.481 um, =472 pm. IEF—EE BRI AT SEELER B #E 49 OPO F1
SFG P/MEAE, 72 50°C12 2 R: 640.5 nm, G: 532 nm, B: 455 nm. A& E A [, = 3em
HIME B S R A RS R BRI B 45 (OPO: [, =2cm; SFG: L =1cm) fif
Highk, BAPEHMEIN RN o(G)=0.63662Y, FEHTAHHERNERT,

OPO i #Ett, AR SBAH=g%(G )x1"/(g(G)x1,’)=097; SFG &

bb, VERER: GERAE= g2 (G,)x 1 /(g(G)x1,")=2.82. ATLEHTE OPO
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TR T, RN SFG A B MR B R RS .

A LRNEECIEEHINE 47CEE, EELREEHRTT, FERE
REOCERARRIEERTELER,

RE/NT

FIH B PPSLT M &A& NGRS, KH 532 nm ARBEICIE, FITEI
OPO M SFG WA HLFE, %78 RGB =E BB AN ETY . HEECTUEE
= NRFrEEMEZ M E R/ 66.5%, & HTEREBNHE. NERLEIE.
MEBRAERIEE] 30%, HEECHIEEAE 45%, RES AR 80 #1295 Im, =
BRI RR AT FENE R AERBEE ST . FIFAXSETEXI RGB
BotSEEEREE, BRTEEREMNAE. ATEAMERZENXE RGB
BOCRE—ANES, AR MeSLT M ERIELHENEM L, BEE
REHRMEER EARIT, FEEE —PREORNERRYE, HRIHERT
A EHE RO EE
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FLE g

AT F B R HRE &, RIEISEH PPSLT A1 PPMeSLT B3 i b/
QQE%%%tﬁﬁTSﬁmﬁWmenﬁﬁQMMPOWIW%ﬁ,WSU‘
M MSLT BESFFIEEAT T 2 AR, 36/ OPO HikHH 41 7 — & BAUER RGD
Bt UTEMR X TIE#ITHERE,

L ARk S RN FEEE T A4 B A 8. WA SLT A
MgSLT #¥dn, BRI 2t #2084k B R RO A B 2 S B 2 JE A
%¢E§%%ﬁ%,&%ﬂ%?7ﬁﬁ$ﬁ%%£§w%%ﬁﬂ:MQWMgu
P, XTHSEEE OPO MEN BT RH NN AT EEE X,

2. LL 1064 nm SO RIBIR, FHEZ AL MeLN SESH TE. &
AR EEL OPO. BEESHIMETEEM 1.44um B 1.58 um, WE L)Y
3.28um Bl 4.11 pm, LDAMATEEORIEAE Liks. B2, JEsiiet, LS.
FEHISHATESAEEEEN .

3. BA532 nm SOLROLER A TIEIE, FA SLT BRI AR S S oL
thtEsE, WMINEHI T —& PPSLT-OPO, SEHLE] MLY3| b 4T Mg K il 5 o
HABEHERENEMRFEERAFAMNAER. RRBEEEN. HE.
SRS T A RANE B ESA, LA it s, yampes, /&
VIR EN R ED BB E .

4. FIF MSLT @ 4ALL SLT S EFITIREHG1ERE, 7 PPSLT.-OPC
WOCEHATEUE, LA 532 nm SRAEEOR B A TVEVE, 7228 MeSLT &4k b o2
JLA 855 nm F| 1410 nm FIELLTTIRIE, BHAERIT 60%, SH(ESeThzs
21 W FESREERL b, FIF 7 81 PPMgSLT A LASCHL 644 nm 3 3045 nm (05
SRR, LWIEAEBTS,
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5. £ SLT-OPO Al b, Ll 532 nm #0's AR iEVE, RAGEELR SLT &4,
@i OPO Al SFG id72, K127 RGB =HE MR GE . HEETHEEEZ A
RATREANEZNCRZ AN 66.5%, EUEMERRNBE. FiEtd Eemst
BRERIEEI30%, WERRMESER KT 45%, ZREAHAE 80 A1 129.5 Im.
ZECRINE R T £ SHG A SFG 1T 72 B 3 A 38 2 4 IE ) 55,

6. Wit TRIFI#EE BT MSLT SKSLEL RGB =&k seiscle. Ziese s
TUEMET SLT-RGB WO, RElE— SRS FLIESRER, HEEES
TRELERM A,

i

78



BEEVIE: A¥ERREXRSERSBPHONA

M ®

Y& ESEtG 5 200 £ R Ais K R4

1. A monolithic red-green-blue laser light source based on cascaded wavelength conversior
in periodically-poled stoichiometric lithium tantalate, Applied Physics Letters, 89
181101, 2006 ( Cover page article)

Zhida Gao. Shi-ning Zhu, Shih-Yu Tu and Andrew H. Kung

o]

Etching study of poled lithium tantalate crvstal using wet etching technique wit?
ultrasonic assistance, Optical materials (Send to production)

Zhida Gao, Qianjin Wang, Yong Zhang, Shi-ning Zhu

3. Galvanic Deposition of Nanostructured Noble-Metal Films on Silicon, Electrochemica/
and Solid State Letters, 8, C148-C150, 2005,
Yan-Yan Song, Zhida Gao, John. J. Kelly, and Xing-Hua Xia

4.  Efficient periodically poled stoichiometric lithium tantalate optical parametric oscillatcr
for the visible to near-infrared region, Optics Letters 30,2451, 2005
Shih-Yu Tu, Andrew H. Kung, Zhida Gao.and Shi-ning Zhu

5. Green-pumped high power optical parametric oscillator based on periodically-pole=
MgO-doped stoichiometric LiTaO,, Optics Letters 31, 3632, 2006
Shih-Yu Tu, Andrew H. Kung, Zhida Gao, Shi-ning Zhu, Sunao Kurimura and Ken;:

Kitamura

6. Nonlinear Cerenkov radiation in a hexagonally poled LiTaO; waveguide Physicai
Review Letters (submitted)

Yong Zhang, Zhida Gao, Zhen Qi, and Shi-ning Zhu

7. Multiple-channel mid-infrared optical parametric oscillator in periodically polec
MgO:LiNbO; Journal of Applied Physics (submitted)
H. C. Guo, Zhida Gao, Y. Q. Qin, S. N. Zhu, Y. Y. Zhu, S. H. Tang

8. Study of optical elastic scattering in a quasiperiodically poled LiTaO; crystal Journal or”
Applied Physics, 101 , 056104, 2007

Zhenda Xie, Gang Zhao, Ping Xu, Zhida Gao, Shining Zhu
9. Experimental studies of enhanced Raman scattering from a hexagonally poled LiTaO-

79



R G——G——

10.

11.

BEEURT: AXBERERSEBRS 2T NA

crystal Physical Review B 72 064307, 2005
Ping Xu, Shi-ning Zhu, Xiaogiang Yu, Shuathua Ji, Zhida Gao, Gang Zhao, Yongyuan
Zhu, Naiben Ming

530-mW quasi-white-light generation using all-solid-state laser technique Journal of
Applied Physics 96, 7757, 2004
Hongxia Li, Yaxian Fan, Ping Xu, Shi-ning Zhu*, Peng Lu, Zhida Gao, Huitian Wang,

Yongyuan Zhu, and Naiben Ming

All-solid-state red and green laser by temperature tuning  Journal of Physics D: Appied
Physics, Rapid Communication 37 1.2 1-1.24, 2004
Hongxia Li, Ping Xu, Ya-xian Fan, Peng Lu, Zhida Gao, Sheng Liu, Shi-ning Zhu, and

Jinliang He

&0



HEEVRX: AEEERELSERGETHNA

Ve 2 Sk g AT B R g F A
SEEH:
1. #%5: High rep rate visible OPO
FRIERT(E]: 2005. 12. 23
H1ES: 11318234
B{E A: A. H. Kung, Shining Zhu, Shih-Yu Tu, Zhida Gao
&Z#5: Laser display radiation source and method
FRIEET[E]: 2006. 4.7
HiE5: 11407532
BiE A: A. H. Kung, Zhida Gao, Shih-Yu Tu, Shining Zhu
hEEF:
3. &% UMiEIEREREESSATARENEEEAR IOt ESE
FRIERT(E]): 2006.3. 14
F1E5: 200610038806.5
HiEA: #ittT BEEX ER LKE BNEW
4. ZFF: AFEREROLERGERNGIEITE
FEIEET(E]: 2006. 4.7

BHiE5: 11407532
BHiEAN: BEEE tittT BEW fLKE
EEEH:

5. & EILBRESEHIIRSE
BHERSA]: 2005, 11. 21
BIES: 94140768
FigA: fLRE BRttT BHW EEE
6. &R AHGE=CEHREZENE
FHERTE]: 2006. 5. 29
FHiES: 95118965
BEA: fLKE BEE BNW T

81



"

MRV AFBERRERSERGETHINA

AL RESMAETERE OIEF TR LFEER, BITHENFE
P EEREESE BRNEARRA, FFBRRETERANS N TR ER
EHER. £FAL ARRETEENEARASE, BEESH; £FL, 27X
MAZERRE. MERMZRE RN, MABRMILT®mHOBE. £, 2R
BIRS LS BN BN ESZEME!

EYCEE L E M HE, BT RAARET S0 THAMUREHARS T
KRLRFHHL, FRIAER. BAEMEMIRERKITHER. TR REE,
MANTERTEM. RIABREFE. TEERR. THRWREE. B XE. K&,
TRk, FHESEN. LERFTRETRA. SETRBARRT S0 THA
FrEm B E., REMLEEN S REDENHRHE T RITATE, il
SRR TIE LR . EX EEE R FRORKKAFZEET L TR
f RIBUR TAE RS HE . RO RIIF A TR R FNEZEATIE
HIZh . R RRB RETEEMER, RIRMITEAEE T BB EHNZT,
VIR E AN S E RS K LF !

ARAMEREGERESHANANBEYEERSAITN, BT —E TN
HF7#BE, EmREARR: ER. EEE. £ TH. BRI K5,
B/NIE. 4R TR, MINIR. ZRESE. FRER. BMUE. ERE. EE. MR,
SRS, MIREL . EEH. WERE. B BT, SAZRRE LRV
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