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=

FEER, EBEOCEMEMALEME ARG, StEELENE i

FRBRE., ARXULEFEEEARREMHELCEASETRERERAE
R, RECHRERBNESESIOEARBEE UM EERE N EE AR
SRS ST AT . RIMEBR AL FSBIRG RO . AR
b, FIENRSERFRNAANERIELEZIULRE, Tiold RN ERIRE=
EEERNEESEOLE, AR RA TN THTARE:

1.

BN KEEHHAT RS, RO T EZELG TR S FERRE
Bk, RARBEEZKTREZETELERE (RAEE: 3 KV/mm)
HMBELZFEERSE WALEE: 1 KV/mm). & xiEiR & R
B RIRILEE (BB E 0.5-1 uC) MEFIRNGI&HEARITHT
T 1 | NEAYSSENF T EREREBRARE, B THANRGEM
LRI, AE AT LRI B R S R RO B RS AU AT HE -

. LL 1064 nm £LAME AR IE, KASSRERERE®NZMESE, FAX

EEAERFEEELIVERE (15 mW) DM ESERGEDLS, &
B AT ETEE M 1.44 pm 2 1.58 um, R EFFEKTETEEMN 3.28 um 2
4.11 um.

. Bh 532 nm S0 ARBNE, SRANFE IR WHREE R MR, FHH

HAET e — st B BIRGEOLE . FIARREREEEH, FHEIL
BERT, BEZIAT LG (650 nm) FIFLLAME Gum) CEIEEmH.
FIFSEIERE (K30 mm) SCHAEERHNELT 49% . RAEERET
A e IEE RS BE T, EESHEKA 713.6 nm 4, Z3E/h

-
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T 0.06 nm. BT ENEBREEEIRFEEZBIATTIE, T E
RGBT AHIRETEE A 90 CT—200 C.

. DL 532 nm SN AFERLE, RASENEITENERENIAL A, LINK
kT 60% Ll M BRIt ESERGE. FRENEHSRULETE
bR ER A RS, 7E 30°C—200°C HIR X (8], K48\ 855 nm | 1410 nm
SEEETIRER Y, PR ESHIERI IV, SSENEE 152W,
R EIE (36°C) F, #HREERHE AT 10 /A, B eH T EREEIFFL,

. ER R FSERGEOCBINEM L, BRIAEIHFAN S ERG TIES
PG =R, UL 532 nm SN TRELIR, KA —RILFITERHE
B4 Bk b R BB B4 MR I R SETROE ¥ S B IR G A E RSP 22
B, BRTRELRENDE, SUAGE-FECRNGH. HEATEARA
ERATREM B AR AN 66.5%. MR EEREHRAER 30%, 2
HE LRI R R 45%, R AEE] 80 Im A 129.5 Im.
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Abstract

In the past decades, great progresses have been achieved on diode-pumped solid

state (DPSS) lasers and quasi-phase matching (QPM) materials (Example:

stoichiometric LiTaO5 (SLT) ). Based on optical parametric frequency conversion and

QMP theory, compact and efficient optical parametric oscillators (OPOs) for the

visible to mid-infrared region have achieved by using the periodically poled SLT

(PPSLT) and other nonlinear materials pumped by DPSS. A red, green, and blue

(RGB) laser source based on cascaded QPM wavelength conversion is set up. The

major contents are as follows:

1.

In the research of optical superlattice, the electrical poling technique at room
temperature is a basic method. The SLT and MgSLT crystal was poled at room
temperature by multi-pulse field technique. We studied the poling condition of
polarization reversion of SLT and MgSLT. By optimizing polarization condition,
the multi-periodic MgSLT superlattices with large area and perfect duty cycle

have been successfully fabricated.

. Pumped by a co-diode-pumped, acousto-optically Q-switched Nd:YAG laser

operating at 1.064um, we produced a compact, all-solid-state, widely tunable
mid-infrared optical parametric oscillator by using the periodically poled 5mol.%
MgO doped LiNbO; with multiple-channel structure design. Additionally, wide
tunability from 1.44 to 1.58 pm at the signal beam wavelength and from 3.28 to
4.11 um at the idler beam wavelength was achieved by changing the temperature

and translating the crystal at the same time.

3. A compact and efficient OPO form the visible to near-infrared region based on

3

A



PPSLT pumped by a frequency-doubled multikilohertz Q-switched Nd:YAG laser
was established. Up to 61% photon conversion with a 71% slope efficiency for
photon conversion from 532 nm to the signal radiation was measured. We
observed that the efficient conversion diminished the potential for photorefractive
damage induced by the 532 nm radiation in the crystal and made sustained

operation of the OPO device possible.

. We set up successfully a high-power 532 nm-pumped multikilohertz nanosecond
optical parametric oscillator by using a periodically poled 1.0 mol.% MgO-doped
SLT crystal, and it could be operated from room temperature to 200°C without
damage. Besides, a broad continuous tuning range from 855 to 1410 nm was
achieved within a single domain period. Efficient operation of high peak power
and watt level average power with a power conversion of 62.5% was measured.
These results showed that a high-resolution high average power visible tunable

source can be realized.

. Pumped by a laser source at 532 nm, a compact and pulsed RGB laser source
based on cascaded QPM wavelength conversion in two periodic superlattices (set
in tandem in a single SLT crystal) was established. The white light equivalent flux
obtained was 80 Im per 1 W input with a green to white light power, and its
conversion efficiency was more than 30%. Unity power conversion was feasible

in this monolithic approach.
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i

O & BB T LLE BB 1958 4 Arthur L. Schawlow 1 Charles H. Townes 7£
Physical Review %% T —# 44 “Infrared and Optical Masers” {712 3C!, AT
FFAI T —ANE RS, Sk T BRHE R ENH Tk,

oL E DS B RN R Az BB R i BERARE,
EEOLI R BRI EE AR BRE, ASREXR, EENCLTEEH T
o F AT E AR I T — AR AMRIFAR. MR EOE SRR
B5., BESHTHRABAMEE, Bk REARNEAN AT AARER
EN, BIHFL AN, mtBfE. JREERE. BotEIFERSE. K
20O NERASEHREERAANEER. BEF. 8. B TAE TRIAE,
AR R 2. EIREMPTAN —REEM, WMBEURE (LH) #%
BA, WA H. BETFRINETBRESHEEAETMER. LHEBICREK
ABRSETREEFRENENER. SFHNA 2K EES SRR
VB, BUChYERGEIE R, BN E BRFEE, EEL L HFHA
M EEEGRA T EEEMNHNY. R _MEES B TURRE TR
FARFOEERA, MAEZ+—HLRINPTANE LT ERI TET
BRI R B AR OB B R B DA R AT .

FESERFE (OPO) il A RIKBEZEIE AN ERE EE A
FHMEMASER. OPO W UIZEIEH BHLIETEE f oL AiER K,
R OPO EEH2EL. BB MAMMNE B EER S, Fob, EREEL,
OPO ERATLLE2ELH 1, AT LIRS E I WA SR bk i T

OPO MRS HL PR e KB T REFEOCR KNGS (REAEHD M
SRR, RIS RGN, B 1965 EE— & BEEHUETPLE,
BHIWEEUE OPO FEFH#ANLAk. XEERBTEMFENGER A
/b B BB ICRNRERE B, AN BH RIFH RSB ERN
JELhit Bk, BE EHEL/HENR, —KEHERRIIERESFRHI, WP
RSN (B-BaB,04, BBO) . =HiER#E (LiB30s, LBO) . BEFRERE M (KTiOPOy,
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KTP) %W, ixis B MERER M ET T B Y ERMIELEME, MARFIE
BIFH IR M MR . IR, T LRI T B R RIS R AR TR B TIRK
B EIE IO, F OPO MsIHH TR A N3RS, ITIXT OPO HIBFFLERAA

#5080, SE4ER, BEEVEMAHICE (QPM) #Eln A MR RRE (periodically
poled LiNbO;, PPLN) fI%&E, {#73 OPO M FRIEEHOLR NI RER A KR,
A EIEE OPO NELHEEMERNM. Hoh, OPO MIIEEHERE T E:

e, M4 (near-UV) FFL4h (mid-IRD; B L, MIEZL (CW) 2
BRCH., NERBREELE, TAIMERMMETETEZERKBT OPO CR
FJ PPLN 254 4k P11,

2R B BN A FREA T540 (SHG) FAIAN (SFG) F=A4E4l. . B,
{8 SHG F1 SFG RAs= 4 — e/ B K 0, TIERSREZ [V A EK
TSR KRS, WTEE T REEE OPO FRINA.

BRI 2R N AR (T RERCEEER) MEE KTP. 4
B (LN). EBE (L) &. aTZ4AKFIENRE, HEW LN, LT &EF
HUARAE . SR E TR 48.6: 514, WEAERTHME, RESHA
=%, BilE, AREZK TRGEER. EFR BEERKIANKE,
SUHEREN, S5 e BisFE g R R A KIE M F ILEC AT LN, LT
Sk, TSR EE, BRETFHEIELT 50 50, &ETRIFIESR
b, RS T BERIEE, FRMEEE— T HERUL, IRHBEER
BT 23 MEESANY, HHRBEN (W Mg0 %) 2, RERKTULHRITRT
SRTREARAARRE. B2 LN BEHASREE, KLK 46 WmK, E&D
ZF PR A BHASMAE KRR Y. ERINMVFIRTERLFITEL LT &
£ (Stoichiometric LiTaOs, SLT) #1854 SLT (MgSLT) 1ENt5iB &8 E A
£l SLT SR8 S B FTEE R 260 ~5500 nm!™; # 5 2% 8.8 WmK; Frili
& F 1 kV/mm!"™, KB LRI L R BRI RE SR @ s D42, ARk 4L SLT
(PPSLT) B GIEESBN S TIRBOCRMEF-

ERAEMETRRENEERE T, BRESERNENLERE AR
ERMBSEIAREER. LS E="MHENEEREALEErHET
EMITHERRENETRYS, BEAERESE. AHNES. REESHA,
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TERERASEE. BEW. RELHNEE, BChETRHARTRNEZ KR
M, BEMVEANEGFFRENHEZ —. =3, &E. NEC. Coherent (XE
) £EFAATMESEEAT KRERFERFHECGREETAR, HICEH
HIH £ SN, BREEMNAZGELRIEATIELIE, & SHG 71 SFG L3
MEE=EEOHE . Bk, mTSIREE R, MERETESZ BRI
EEOE R S HRNEE SR A E.

AWXE SR T U BB SR B ME AR OPO WOt JrElt
i FEARSETENEE, BH T —MEBRNSRIEE=CRR TN
BARTE, FRINFET — 5 =2EGRME G ARLXEENETUTIANH
T HI TAE.

% & /v 48 T SLT A MgSLT #4 % 4 % Jit LA & PPSLT A /& 3 #f 1 MgSLT

(PPMgSLT) 2B & A& Bl & 771

EoERARINE T RARRANLEBEE, PEEE & RENOPOFN
2. 1, BERNZEPRBE LN (PPMeLN) &k, LIYAGEUE#:1064 nm
YLANE TSR, FREIEIE. A shoPOR, 2. #E &S 4 £ B HAPPSLT & 1%,
LI532 nm&E e R VEVE, ST AT L e B SR 4041 B ATOPO, B TEE A0.65 um

23 um P, 3. HBEE APPMSLT &R, LAS32 nm&EI A FEE, FIA— AR
4 FySE I 1575 B 855 nmE] 1410 nm#IOPO P2,
20 A IOLOPORIEERY |, MIhBfHlE R B E— & RotB#E ARt
VB, RA—/IETEHR (0OPO) M— % HEHiIRE (SFG) A LI &MU
EHLEE =GRt REE P
BERHENARIHFERRHIITLE
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BOE NETBERE. BEAFITE
LU B TR PR A O

A e AR R LA BB AR B O RL, DAY SIS B A R O S s A 2
WIEEME R, TP ET RSB SN . MM R iR SIxT & AT LS Bs,
LR, REIRRLEN . MW R¥EIMEE. MRS EREMIRE R L
B, THES=EN, TURAL. ERAHSEEAN. 1980 FRREAFES
. EIAMEMETEELFEENEEK LN EEERETIRRRELNRE,
B A B R, BRI T ISR R AR BRI
TEAZBELN 258, FEWEST YAG #LH SHG QPM 38K, XA
EETE N FHBHE S e RIS — R kg s el

MR B R R R B M ELE MR N TERED . AR
EENLEME, THHNSHRER, RS —ERAEERLITTEREN LI
Regm SRR TR, RSN A TRA M ERE (CLT) MRS EERE (CLN)
FR A B2
LT Sk E—FEEN Y EINEM B, SLT A MeSLT % T CLT HRZ IR
ks, BTLLEI%& i SR T SLT A1 MgSLT B &R AT A A8 g FE IR & Mt
FHHNAFTEENE X,

&Y

§ 2.1 HBRE R LAY RN

LT &A% LN Rk —#3 RN AR RN ZHNEIhEaE, RE RN
i, Bl e R E R, RERIDER RN

2.1.1 HfE BRI 1

LT kB FERE, B=FREA, i E 4 a =0 515359 nm, ¢ = 1.
37807 nm, HFERERMA THE/RE L0 @ Ta0s = 48. 6 1 51. 4, GEBEEA

10
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1650°C, FERIERELA 590C~620C, —BEEEEHE 605CEE. EH, LT
BARERKTERRRE, TRE. BHES BT ESRARMMESAE
KIT &k, HitER: TSHSAnRE. EREk RENER. ERES
B, ERRSEE, TZEIEFY, LT BF ABO: 4, REMNEREBS
NEEAR, HEAE/ERELFENTA. ST Ta M Li HEL Ta, =,

Li, Ta, %47, Li--FEoH. LT EENEER, B 3m 2F, TXHFL.
BB AR, B 3m B, AXHRFL. LT EEETEER KL,
2 TS c MmEE/\E AT O LiVE cBREEFEERD, NAEENE

p,=05C/Im*.

BFHEEE (nm)  CLTW SLT*
L-0 0.2258  0.2306
0.2065 0.02045

Ta -0 0.2022  0.2056

% @ L 01948 0.1920
0

& Ta™ Li-Ta 0,288 1 0.304 ¢
—2 .  — O¥H 0.3032  0.3063
A e 0.3433  0.3355
¢
Fig. 2.1 Oxygen layers and cations Table 2.1 The distance of ions
in the ferroelectric phase (FE) and in CLT and SLT

the paraelectric phase (PE) of LT

BF7E LT FEAERPORER cHMTRAE, FULTET “—4” %
B Ak, ek R R B R R RO KRN “05 7. BT LAZE LT 1 REEFF A o 5
J7 I 0 FER 180 WA . B A 1A LUB IL7E ¢ 7 M4 n 837 I 7 VAR SE LB [ -

TSR LT &= EH =H, CLT. SLT 1 MgSLT. HE+ CLT &#EH
oh 57 LTI B — FEAT LG, #2456 CLT FF[Li)/[Tal=48.6: 51.4, SiETEE
KREHAFESEY. L84S LiIRESINA (A CLT 2| SLT), Li'm —cH
FABE, B21408T LT AT ETFHE&ER. 72 SLT &4+, SIERK
Wb, [LiJ[TefEEEET 1. 1, BEREREAE 688CPL R, REHLTHX

11
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el 55 TaaciEl) BaFNELSRAE KSR R LT &4 (1) XM
SUHEREAME Li 9 LT s K388 SLT, %75 H HA Kitamura AN E
SRR, XU RN SLT GiRBAE KM T LAk, ZTEMAEETII[Li,0]
B R4y 0K B 58% LA L, KIS B & kR Li,0 1B /R4 BT LUA E] 50%. 24
TRFSBEEEBRENES A RES, £ EENEKTEFFLERBETR
MEEKHEEEENLETERER. TEMRARERBLR S, REEXAER
e, BETERAEEE FEALTE. () MESHZHEFEEAR (VIE) X
CLT BEAHTEEHMIEEHRE SLT, X—HAE CLT BEER REZSENS
SEHETEE S, FETHERET, REEERTH. KFEEANERE
MESRSIER, RIhES, BRTEEEERENRINLEEEHF AL EEKH
T SLT 1 SLN., {EiXMFiE—f& REERERE RER, RAERTBARREE.
(3) Malovihko Z£ \ R BR T — #3548 SLT &R AL, A1 RIER KB
B LT IR RRER K0T U GiEMEEl. S5 K0RERE
GWt% ] B, IR FIB E KA T 100 ZRE, RiEHRIEESEXE T 49.9%,
HAREESEH/NT 0.02mol%. EET KOERRNENGE, BENESESR
WK KRR, SRS BRI S HEAE LB R . Polar T ARITFARH,
LI K0 & BT 12wi% i, BEBRIEE/RGHEN 50% Li,0 K] LT &1%,
R BT A EE KRR R, REEBRIBEEN—Horantisir. XZH
BTECh S B —F e, BT E R FENVEARERN XM TIEERK SLT. BT
M R 545 1mol% SLT, ERBRESEEE 695CPL. MERANKE,
CLT & ZE S SLT F1 MgSLT S apTEA .

HNN
Al

4

2.1.2 HERE &R

LT AIEHek Rk, Hike, WEERRE, FRAZEREANELN.
TSR A RS L LN BESF, LT B 5EENRERTEMEEEEAE
H, MALSP=4EER, U LT RH& B840 RME . CLT EBEEA
0.3-2.9 um & 3.2-4.5 um BANK 8], #eMEEEINE 2.2 Fin. CLT REMEENE

12



BEELBT: A¥ERREASERGRTHNA

3 fim. EHEEREBWERNSMRET RN Hit, CLTEE
JEWES, mAUEEMERE, BETENTAEREESFNREME.

;\;ﬁ
Bﬁ?&ﬁ
%Hié

FEZE(4 = 600nm) SEHEREE/mC?
Mo 2.1834 Mi; 0.025
n.  2.1878 M;; 0.098
i ZHBHEKO0 PmV) My~ My 0.081
i3 4.5(1=339nm) M 0.010
Y2 =0.3(1=3 390nm) EREHEAER(A=1.018um)
don /¥
yi  27(3=3 390nm) n/de 4.4
dy/die¥ =27
b o
7ss 15(i =3 390nm) dis/d -2.7
dyu/diy  —4l

7. 21.8(2=632.8wm)
FEREE V,, 2,844V

Table 2.2 The electro-optic character of LT crystal

_ EHNERE /10 1C-N! LR G RE#
dys 2.6 Qu 10°
dy 0.85 EREEEH
ds —0.30 Kis=0.5,K5;=0.5
dy 0.92 BAE(10%em/s)

EBR R Com™? P [100] 6.19
e 2.7 geklool]  3.39
ey 2.0 P 3%, (dB/mm)
231 ~0.1 0.00017  (500MHz)
e13 2.0 0.008  (1000MHz)

Table 2.3 Piezo-electricity character of LT crystal

EBERTEERIVESD, BEANZENFEEPEKBERNL, SET EENH
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HRBAMEGIG, R4 RERESEER TIRAZWE. WS LEREE 20
Kv/mm)!Y, FUEHR G AR AR R

SLT &4k, MHT CLT &AM Li §EBEERE, FUAESRERERX
KD, BERFRESGHRSEN. FLLRCLIEH SLT SAEERENA
R ARELH T IRIFHI AL Bt RARAE K SLT RiEA S R HBER, TFE CLT
AR ENE T TR AL TR, B T EMM T RE P R4 5| AR BT o FE AR
W E R RS AASEREMN T B B EPAREREREES
B, FRGMEGAREERANREN TR, BF FREEENER; &k
B TR BERE N, SANRUCIAR MR, FE S SRR BURE
#E, HE/DES Mg Zn A LLAKERERSCHRGHE, B 1%mol & Mg 5
Zn B SLT BN 3842 5%mol ¥ Mg, Zn ¥ CLT FEEMFUERAERER. X
ELRRAB LN BENFMGEERAEMN, BBk 5ESRMFERRL
LT IR REEFRRHE L.

i

W

. «— CLT

| ? | SLT-BhiEHi%

A

. ; \\ SLT-RUH 3%

2 —

o R -

R

»
v 3 P Fas . -~ -t
= wn o ~ > e <
= L = Rl A5 . had
kY - ™ = = & e

Fig. 2.2 The UV absorption edge of CLT and SLT

SEFEAZER T ES S LT B¥EEE, FigREEENSHZ —,
A WEARETFHEEREFIZEERNEZERER, LEHE LR, Fm
HFEARE 1KV/mm BLF, & CLT @i =+ — i pEERsT 2~
IANBE, WTHBEE, ZREFEHN, TLHAKEERLER, FXKE

14
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, 5 QPM IEMHEHINE.

T SAREIE MR IBOA S[LI)/[Ta]REZ VIAE X, BEE[LL)/[Tal@ZiD 1:1, W
WoBg AR T MRS, B 2.2 4 T HATHTH M =F S A R iE L. 7
DLEH CLT B 4NEU SR, BIERIEERA SLT &k, MHRLER
(f) SLT i SR &5 . FIA SR 14 FHIZE 2 2

A, = A — B exp[(c,, —50)C]] Ry
HeE ABF C ARNARKARM THSE, Ba=20cm™ B, XN SH A=278.93

nm, B=15.77 nm, C=1.75. FLLIHERE]a = 20cm™ B = FhiE fmXT M f £ MR
Wid, ik 2.4 Fis:

o = 20em™ CLT SLT-Bh#&5ili% SLT-XUH ik
EHME WA (nm) 270 263 260
[LiJ/([Li]+[Ta]) 48.6% 49.6% 49.9%

Table 2.4 The edge of UV absorption of CLT and SLT and calculated
The rate of Li" and Ta ™

BB RES NG AR NG REY. LM ERNNERENREY
K7, REEIEIE AR R R B EZRTERNRESD £, FEUE.

nt

WIREH T ETEATEENRATE, FUXFEARE, FASH
E, = E+ Ey: MTRERSE, FRSHE, = E,- E,, EFE hEERE

R85 B R A 5 (B RO 7 o

CLT SLT-Bh&FIE SLT-XUH #Ri%
S (kV/mm) 22.0 2.0 1.0
N 1R & #(kV/mm) 4.0 0.2 0.1

Table 2.5 Coercive field and inside field of three sample
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Eﬁﬁ%i%,&mmﬁ%ﬁmﬁﬁﬁﬁﬂ%ﬁm%\Wﬁﬁ%%ﬁ$mﬁ
2.5F7R .

SLT S AE%T T CLT &GSz M, Fotsits B EREIRIMRETRY
15, HEEEIIE TR LR E A AT Re -

§ 2.2 A FEAAHE SR AR AL AR L B 3 12

2.2.1 A HAREE AR T

“ER B BORRARZE 1970 42 E Esaki A0 Tsu 32N, HEHIIREFE
BAREER, TIE&MMEHMEINELNLERMA TERRT CERRE, Mk
B e MaaBEaTSRES. SEFRATME, CE8E
EEERA REMAE TR PR EEERMM R

A AR RS HARIE K E — K E R, FTUEEERABUKERRK. =
+iH4D 80 EAE, MEBFAIESERLRME ERAMERAR, N8
RN EENTHIENRE. ENRAHE, LHEEECMERRTH, 5
BRI BAR SN, I T WA S, A, ARSI RS,
WETUHZERNEESR, NEEEERELMENEEREEIZESERE
. B4, fEIELEME e LIANRIATEL, A B R T B R E R T
RTIZIE, WAL, FEREsNNE. B

2.2.2 M AHILEHE R

SV ST AEICES (BPMD P50 QPM E B R SEILAAHIC AL & % F S A AL 0 7
. —HHEEAHER Bloembergen® # Franken™ 25T A 2 43 7 5L 32
QPM 54, Bl SAEmIE it RE M AR AGRAME S EL R AL
ST, X— EAEEE TN BB RREIEL M S SR R R BT IR A .

QPM HAIRTE T4 S AMMAGE, KA T LI HMu
M, EHOIESIE R AES YL TRMIAASL . QPM RE “Ir
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oA R T SEIR, A A B B AR SR L QPM. & — A AL B B AU 7T iR
SEERIEER, 2R bPRELE HETSEHL QPM RIS EAMEL. FIENGREETEREER
FUTHLSRIE 5 R, HFAEEEMNESIERT, FRHELIK
o i, AR R AR EO B AR TT 1A % LA T QPM 9 iR 4L & 158 PPLN,
PPKTP (JA#it%It KTP). PPRTA (JEHAiRIL RbTIOAsOs) K PPLT .

QPM HIth&: o) B LB FI A SENEAETEE: b) TERTAEE
BN o) B UARUH R RRIIELEREG &) W LLRVEAEEIR SR AR LA ) 3R
gEMREENES, §) BIEARME. 2. WE OPO AT, RFEFRLER
PR T & R R R R B BE 1, B AN R AR A B BT R RE K S
FiEF T4 T EHSE I S O KIS, B2, QPM HAMEAR SR
S EE R S, AW LUME AR A B A T IOVE LA AR U EC B R A AR
WEBAUSYSESS, HETNAEE, BnTEErR, ERREAIEE
SRR AR P

§ 2.3 FIRMMACH AT G EA4E F sl %

QPM R EEM —/ME A BT LRE A IME K, AN THRTAEN QPM ##L
Hisir (REBBER). BT EBEBRUFEARRMECAMEREETIZL
IZERE, {E AMTET LLIERT SR LR 1 22 M Sh R T B L A R AR ST R P E S5 A T 12
W, BT SRR R I S A LR AN AT B, BRTZEBMRAEAR
ORGSR TR R R R R AR F &z skl S A EEEA,
AT LI S AR Ak B R E 38 B Mk B E Y, EEEERE
MBS\ — T B P,

S & 2R R E RS MITIE. 1980 &, Bk, XNOARBREAETEREN
VEAE AR BT R R B B IR E, BRI A B RES, AERER
WIS T “ AR BB, ERERT BEAsuRRERgY. 25,
MM KR T e ErEEP, B TFRE#MED) ey B FRARE 77 8
AP FEsEduR A B8 R E RS SRR RN, SFRELATHE
% QPM-SHG. SFG LA OPO &gt hitfgl 7,
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BT EEARU RN R, BELSE R, T BT AR R LR
WEE, EERBE T ZHNA.

A E7E LT LN, KTP SAPERATE, ST RENTE. FHlE
CLT SEMRA T EEEARS, BHRINEEREHIMILEREMN 0221038
mm, BT 4pm, WUREHEREMK CLT AFBEHK. B 2.5 BRIET
FEARAL RS AR R E . SRS (TekAFG310) AR
TRRRAL TS, SRR EERASE (Trek20/20C) BE UK 2000 5 /E%iH, 10
EE RIS F—A 2R R L, R Bk B T
FIEE R M BRI T IA A, BIREE—RE20M AR,

fER ‘

R = K
g LN B,
%

TR K MERTR=zRUE

Fig. 2.3 Schematic diagram of poling system

TR AR HORE R LTI . B EE — R 0.5~2 mm, z V], &l
FRE T SRS Y. ERRNHC mRALZITIEE LRI ENER, B
HE+C EHE—ENANERER (A, BIREREE 100~200 nm. &
WTANSEHTURES., &, &%, EBEAAMEEME, HRLHSEIMZ
RAEB K. LR EFEHR, CLT MR L BFRAERL G IR T EAREE
B, MRESKTRE, RICBRESEZEMm.

WALERZ B, B NaOH Wt EHRERTMERL, RERANEELE
EHELRLEEOCZKRAR, BF HF EWHRTEMR 30 24, BTHBERE
TR T L EBEYR, BT LT UAYE BAE T B BIRALE R R E A R MR TE A
B, F 5 iR AT AV SRR R AR R . B 2.4 BEATHEI& MR CLT &
MEFER --C HEE A
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(d) (e) ()

Fig. 2.5 Six stages of domain structure evolution

WL IFRTEMET LT, LN K ZERASE R, P& ENsE
AN BEREMAUZ L. RATAE 2.5 AT A,

T RS AR RHATE BT
(a) Fit%: BERBNEY—SHERK. B 2MM0BEE — M SRKEs
B, RN A B A — AT RN MEXE L, BRI A E poisson
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0, TTREER BRI/ NEE, SRIVE, SRE. BIMMERLTH
T2 TR, BiZEERN AN BRI R, /M napEFms L, &
W 1 B B AR A BT A Bk 5 B ) s 30,

(b) BERIYlAEK: EHl&ARRERERENTREY, EBRNTAR-C
EAEKE, AL iR b & B A LA BRI EHF EEREEZNTNE,
o E R E R SN EER RN AT W, DIEHARET &1
EA MU KRB Z R B . 5P T ASTIRT 15 um F SRR, B
BHE MR A BABRFTER S AT 10 um i, T EREKB5Z
& IR RMES,

(o) BEMIB S UM SEKE-C @R, BBEERERN Ims AMES
B, BM—NEEANARKLTE, BREEETRE. EXMIENTESR,
C4EKE-C HHEERE T ERERBEREEER, NTEEBETITT C
Wi FER—&ERTHBZERSBRAESHIERSEFNERL ZHEhER
P K BB AR AL R AR AL T B A 45 147,

(d) BERIEFF: HARITERRBEEEAE B IT RS, ENISRESFH ABEHRANE
MEKKIBE, FEMAERRY, ERFEREBEZERTEATAER
HRWEEE, RIFHERT wE BPREM BN LT B RERLN, B5ER

TESEA T BARFTE X BB RS A AN RAER . AT E & RRA S A
=74 S ERE % NN R KA R A5, B R T RE
fIBEEE & 3 B TR T AU E m B 5, ZHLia FERRAIRIR
g1,

(o) BEHIY 5K LARMATERBMNBETREIE, BETHUASNERELX
AT Ik, BREERIIZSNIEE BRI R AL, BREERYIZ SR MRS N 7RI
(ERINVSERuE: WS bk

B

)

7

wall

=Vy(E- E) (2.2)
R EF E, 435 440 s 0 B ik A4 5 BBz -

(f) BEufaE: ERAEERRNEESRIEFER: SRURETHRER
4y, BERENSKEESRERNE, KEIENMHRE, BITEZH
“SEARMEER 7. EHRE, 7E 60 ms B[R] WHIE R E S SEEBFRRRL, B
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(ERRATRAL LT LR 3R H R IR IS
FIRERE BRI, BSERREET HEARRNSLE, BRSRA
YRR RE S, RLETREE S LS TP ERE.

Fig. 2.6 Electrode structures and samples for electric field poling

F R AR SRR AT IRAL, FES AR BRI BRI (E 5, JF E A iERRE S,
B LLE R B % BT T IR L . BEEIER: &R AAKIREEH L&Y
FHEFEETEHNFAS, EERREANSEMBREENER (R LiCl
WD . FAFRSIHER, HTRENES.

TEFATRRARALES, Rkoh B A EARBERE R BT +C MR, FAE-C HR
WL, YT ERIGARE RE  U , RE S R AR T T SRR T IR R B
WAL B R IR AL R . AR B /D SRR TE S R UK 2R A ERIAT, ZATR]
DLE MRS EWEEE, 1V EERNT 2 mA B LB EF Dy 500
Q. BABETURBEARMRER, AERERERSEEMAFREENRE
kv, XS EEATIRAL

WA IR, KRk FL YR RO Ve P R FL VR S R A 4 R i LU R AR R A B AT
RUERARUTEENER. FRREEFHEEN

Q = J.idl‘ = 2PSA (2.3)
Hrbp REZWRA, WFLNALL, p, 4815078 Cm?, 0.5 Cm®, 4 REER

X TR, RELEAAR 2.3, ROTA LB EHIHHE B i B A s fr
B, SkizflauERENER.
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§2.4 SLT A1 MgSLT Yt 248 SR A& H il £

A3F SLT # MgSLT EH R LR tEes, EaENATBREZAANMINE
W, FTLLE& B R SLT R MgSLT ¥ B ERAFTEENNARE N

FAT0 0 = E B A B BRI, SRR AT T RS
®. BEAKTEMLRLE, UERSESFIMERPIERE, &EXAT
— o 2 TR 7 PR B T [ Ak PR AR B U7 VA EAT SLT A0 MeSLT BB &M &, &
T HERFR SRR AR

BATHE 25 MAAEFRHITT — L0k TREAEEREER (Tek
AFG310) FHERNFTEEMRALITE, ShkrPEEBRE (Trek20/20C) KH
Bk 2000 fEE I, MERE (IERLHFER) A— P EENRAEME L,
FANEESER Y EET —NEE (10KQ), MEARMEEIE, REERHEFET, X
PEEESAHERERT 20 % (HEABRERRKENTRXRERRES), XT
/NI RS F ), RRERERE MQELA (H 2.7,

7]
i
3
g
m
|

AY
I

Bl 5

B HF 6 55 I 7
!
B S 552 58 A 3

Fig. 2.7 Schematic diagram of SLT and MgSLT poling system and Electrode

structures of sample for electric field poling

ERIER R E, REWME 2.8 FRBEERE, RAKTEEZHE 12 ms
A4, %F 0.5 mm 9 SLT LB E%ER 1.5KV, 3f 0.5 mm MgSLT R{CEE
0.5KV, i —&E/LTuA, KREZHERERLTE, EnEmREGITRL
BB, 7ESCHR 41 F 42 hEZERETES, RA/DNERSHTRITIET UREIR
TFEIRRAL AR R, RRIRTE C BT MR & S AT B B I E . KRR AJ6HE
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Fig. 2.8 Voltage (up)and current of SLT or MgSLT poling process

EINE R RERIERH ). THE&/LIK PPSLT #1 PPMgSLT+C . -C
BRI +C E B R R, B 2.9 M 2.10 £ R R BERTIERIH

N7

PPSLT #/&, LB H+C M A SHHEHINIRE, ER-C HMRFAERE. XF

Fig. 2.9 Scanning electron microscope micrograph of etched domain-inverted patterns

on the +C surface of the PPSLT in the region with a 11.0 um grating period.
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Fig. 2.10 Scanning electron microscope micrograph of etched domain-inverted

patterns on the -C surface of the PPSLT in the region with a 11.0 pm grating period.

Fig. 2.11 Optical microscope micrograph of etched domain-inverted patterns on the

+C surface with a 8 um grating period of PPMgSLT

SIS HIFB TR — . B 2.11 (8 um+C) AME2.12 (11 um-C) ZXHA £ bkt
/N EERARAL I PPMgSLT #£&, +C T &5 2 sl p by, -C mAREE 2.10
B TRKRKISE. B 2.13 BRA LMD ERICE PPMeSLT H 4, &
T +CEMRA— /M EWEG, BIEFKE R AT, W LBBESTE C 7 mifR
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BT IRIFH —EE, £CEM W LERE—RH, XREENATESEEX
(2518, FRR T RZESEA S RN DK 0 L i T L B B 40 A R AR A I P s8R
=t

S S

Fig. 2.12 Optical microscope micrograph of etched domain-inverted patterns on the

-C surface with a 11 um grating period of PPMgSLT

+ C surface at the same position with a 12.23 um grating period of PPMgSLT
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Fig. 2.14 Optical microscope micrograph of
etched domain-inverted patterns on the +C
surface at the same sample with a 8, 8.5, 9,
9.5, 10, 10.5, 11 um grating period of
PPMgSLT
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TER AR L BB SN AT USE RS MR, RrRdtFE
BHMIENET—AEENRAE. 8y, RIIREEBETS RO TFRANTIE, &
SA MK EEWEHITE 50%, XERARMERT EE EET AR,
HA I — AR B — MR R P ST B A B M B 5 2 R R R
H— AR . BT K EM SRR ME SRR b, AR RER LR
B AL B R B O B, TR T A A . B 2.14 R
MgSLT £ b & 7 M EH+C TR E, FTLE HEAN AR &= &Rl sE
¥, WAESMESET - HRRT. X URFNEIASANLELRE,
AR CEEENTTNEHNZ ALY OPO ML B LML LT —CRICH
RH 4, MR ECRIISIIN A

ARE NG
FEIX—ZEHNIANE T SLT A MeSLT S&AHIPER, FREIHIA BRI T
VEEIR T B, LEERY. REEFAEE S SLT A MeSLT KEE &M%, &
2 EER R R R IT I E T H 2, AR IS TRENEL, RIE
T LB BRI, FEETHEHENIRER.
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