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1. FT & R4 #e Mg0: PPLN

TR E AN m SV AT B E R T REKAFRBEMAETXRE, FXREE
HELUEREK. SRUHRSROEEAL, 7RI THEKBEARKIEE TETHERE
B MERE . MgO:PPLN ¥ £ ¥ i T324T, AXLFERAT, TFEEFIEE. AZimE 200C 5K
#4489 PPLN A8 1L, MgO: PPLN o 42 48R & % 52 89 o K 32 JFl e .

A1/ PPLN FURE L0l fm T, 24T @6 £ 89 4. bum = 33um DL EARAL R, AL EA
TUFZ-ERNF AT R P AR BB M, 74 ORM &= REMFUEM . TR
T, WA FEA Mg0:PPLN # & B B, URHEHEAH L FIE,

il

1 I
500 1000
Sampled Position , z (um)

Typical nonlinearity acros
— Immgrating-depth

MgO:PPLN
B8.96pm +2Z

MgO:PPLN
6.96pum -z

AT Mg0O: PPLN @it &abw Al T AREMNE LB LK. SHIR > R0
LR, URNATARRERMKEK. Mg0: PPLN BF 30 200°CH A B TIRERE. A
T4 ok KA BOE BEYEAEKE A 0. 3mm™ 1mm, A T ns Bl HE LWL RSB A 10mn 40mm. &
MR Em AR, KMAEXE L, RINIRBEREFGRKE. EE. HEHEME
Bkt

periodically-poled
sections

output
wavelength

. ‘\'I thickness

200pm m & [thicknasx
Standard MgOQ:PPLN crystal layout
= Multi-band AR coated = Better than 70:30 mark-to-space ratio

* Flatness <A/4@633nm = Polished to 20-10 scratch dig
= Parallel to +5minutes = Fewer than two 100pum edge chips per facet

input
wavelength
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1, 10, 20 & 40mm clip-mounted MgO:PPLN

TEZ PLN ety BR, ¥ DUE LR E B M 5 B9 — A0 BOL B KA e e 7 b — FR ik
KK, FEF UEN EHNRAEL, RERiEE 2 B kLI,

1560nm 780nm 1064nm 532nm
= Y — g —
1530-1620nm & 57 1064nm — fZ 57
2100nm 1050nm Ti:S laser 5l6to
—/ / — 1550nm 544nm
1925-2250nm & 47 1550nm 7F0 47
1064nm 1410 to Ti:S laser 2398t0
— _—
I:(c %:ﬂ 4340nm 1064nm 4741nm
¥ 21 51 OPO B 2T A Z I dm AR

2. MgO:PPLN Al T — &3 ¥ W Fe 41 4 ik B

Z kBB (SHG)
® 4T AR B OE A M AR AT A BT L e A 9T AT A g B
® TF[#ft 0.5mm A 1. Omm FLEZ

® LAY AR K BRI R

SR i %

o FAGEMEN

o MHAEI 1

p fi f1 2f1
® TALME

KAV T M H MgO:PPLN @aikee @ Fl T AR B E W LK, & M mEAasE
S A, UEFERRE TZHAALLE., ATEITLLRENREES 5 HEAH, &
307110°C BB E E AT LI R B W KAEMTE ., A2 EEHIEE 200°C 7 4 KWK #
1TH AL ITER .
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JEF ToRR T

FrAamFaBaE g RErk, RMNTERHDKEXANRE, TRELZFE
REKE, BE. & BT & 42 &l f k.

Calculated temperature vs. phase matching wavelength tuning curve of MSHG1064

1084
E 1080 -
£ — 5.83um
£ 1076
= — G BELUM
% 1072 A
z — S0 LM
%_ 1068 7 —.93um
E 1064 -
o — G OEUM
1060 -
1056 T T T T T T T T T T T T T T T T
30 40 50 60 7O 80 90 100 110 120 130 140 150 160 170 180 190 200
Temperature (*C)
Calculated temperature vs. phase matching wavelength tuning curve of MSHG1550-0.5
1650 | 158.50um
1630 -~ ] 8 BOLM
E 1610 + m— ]9 10WM
—'ED 1580 -I/ = 19.40um
% 1570 _/ m— ] T OM
s — Y
= 1550 -/ —— 20.00pm
o - —T
5 1530 A 20.30um
1510 T T T T T T T T T T T T T T T T ZDEDum
30 40 50 60 TFO BO 90 100 110 120 130 140 150 160 170 180 190 200 20.90um
Temperature (°C)
72 FRR far e ot FH#36 E REE | BE | EKE
(nm) (nm) (um) BB (°C) | (mm) (mm)
976 488
STCS-MSHG976-0.5 (970-992) (485-496) 5.17,5.20, 5.23, 5.26, 5.29 30-200 05 1,3,5,10,20
1020 510 1, 3,5, 10, 20,
STCS-MSHG1020-1.0 (1006-1036) (503-518) 5.84,5.98, 6.08 30-200 1.0 0
1030 515 1, 3,5, 10, 20,
STCS-MSHG1030-0.5 (1024-1047)| (512 - 524) 6.16, 6.19, 6.23, 6.26, 6.29 30-200 0.5 0
1047 5235 1,3,5,10, 20,
STCS-MSHG1047-0.5 (1040 - 1064)| (520 532) 6.48, 6.52, 6.55, 6.59, 6.62 30-200 0.5 10
1064 532 1, 3,5, 10, 20,
STCS-MSHG1064-0.5 (1058 - 1080)| (529 — 540) 6.83, 6.86, 6.90, 6.93, 6.96 30-200 05 40
1064 532 1,3,5, 10, 20,
STCS-MSHG1064-1.0 (1058 — 1080)| (529 - 540) 6.83, 6.86, 6.90, 6.93, 6.96 30-200 1.0 0
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STCS-MSHG1080-05 Uﬂégﬁlw S;ﬂ%& 6.90, 7.10, 7.30, 750, 7.70 0-200 | o5 |L3%0%
STCSMSHG1120-1.0 Uigg§258) (séiggg) 187’1921?};;223'&35’ 30 - 200 10 1’3’5430'2Q
STCS-MSHG1180-0.5 uaégggzo) (Sgiﬁao) 9.20,9.40,960,980,2000 | 0-20 | o5 |D%%10%0
STCS-MSHG1230-0.5 uzigigsz) (6&%5%1) 10.40,1055,1070,085,1100 | 30-200 | o5 | 1351020
STCS-MSHG1320-05 (12§ji%36) (6;§1%8) 1210,1230,1250,1270,1290 | 30-200 | 05 |13 0%
STCSMSHOISS005 | (1oogurn) | (oaprisy | 16401401520 | D720 | 05 |FI5SS
s | 38y | oty | PEEEHAASE | wm | 05 [T
5190205 8| Ty | "ELBEBTET | ww | 05 [
STCSMSHBISSO-L0 | 1ic™c 0| (173 gosy | 1920.1050.1080,2010,2040 | 30-200 | 10 | 7% 0%
STCSMSHG165005 | (160”1700 | @03 —860) | 2240, 2270, 300,230 | 0~ | 05 | PTG
sesos| 0, | 158, [PHEBRAIAID | ar | s [T
STCSMSHGZOML0 | 1oco ey | (opansss) | szeogsao | W20 | 10| FINRD
STCS-MSHG2600-1.0 Q2§€2800) u1§§2%50) 34.00,3480,3550, 3580, 3597 | 30-200 | 10 |D3%20%

«TREE P ELZA 0 3mm F 50m H AR

3. AT AEHEHKYF 0PO.

#Z I DFG Fufu 3T SFG By MgO: PPLN

MgO: PPLN EH 8 T @ LS B A dE lm 2 3 2 ROy 7= & 2040k RO W 3 B At
o BETRANMTERIUTEN, ATAFSERE (PO . £ (DFG) FFu (SFG) By
MgO: PPLN # 1K & J| T 3 89 Z 8 W K 1064nm, = F 775nm A2 1550nm. {187 OPO 2 DFG &
KEBEERWEE T ALE. NITLOH BT 4. 5um B 4040, B RATH SFC &&= F T 7~

RN Ak S

FrAmFafacd gy Reklk, RNTERHCREXLNIA EE, LITRE
EPEROKE. BE. HERBRAEHRITR L &K,

XEZERY/ £ (OPO/OPG)

1064nm Z% 78 F] 7= 4 A 5% B 7T AT A
0,3& T DFG
307200°C ¥4 i & I ¥ 35

F[H A 0. 5mm A7 1. Omm FL43

BB HERH = G A

Wit
i
FE

fs+4fi Is i
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® T4k

T

® A EFik (LIDAR) Akttt

it

mg [FREESE | REE 84635 I um) | TR
MoPoLos | 1064 | 1410-2128) 2128-4340 | poSio0 e uo o o ersg] 05 | Mg
SIS 1 ona | w0-zuzn| p-gras || 9022888048310 [ 1351020
omcao | 1064 | 1342-1460| 30455135 | 2% 200205 2102820,y g jﬁéhgiég
SIS T ioes | 1as0-2088| 20m5-atgs | 255 290.295,300305310 1,323'2%,20

*E REE S EREH 0. 3mm Z 50mm 5 8 K Z

Z3% (DFG)

® 1064nm F1 1% By 775nm Z% B JR AR B 1E Al B 3K 13 1% #7 240073000 B
® 307200°C#Y i Z T 3

® TR O0.5mm 7 1. Omm FL1&

® D RMIFHER —HBENEERE

LR :

® T4k

® I N

i

Wi

fs+fi

I's

® Wt FE i (LIDAR) Fnuk et 4

44

fi

e FAkom | 6 e e RE | ARERE
(um) mm) | (mm)

STCS- 137 -1786 & 2398 - 18.50, 18.80, 19.10, 19.40, 19.70, 05 1,3,5,10,
MDFG1-0.5 1064 3008 20.00, 20.30, 20.60, 20.90 ' 20,40

STCS- 775869 2853 - 20.90, 21.20, 21.50, 21.80, 05 1,3,5,10,
MDFG2-0.5 & 1064 4741 22.10,22.40, 22.70, 23.00, 23.30 ' 20,40

STCS- 1480 - 2128 2128 - 1,3,5,10,
MDEG3-1.0 2 1064 3785 29.52, 29.98, 30.49, 31.02, 31.59 1.0 20,40

STCS. 685 - 1210 | 2063 24.06, 24.63, 25.23, 25.86, 26.53, 135,10
MDEG4-0.5 & 1550 5516 21.22,21.96, 28.74, 29.56, 30.43, 31.35, 0.5 2040

32.33,33.37, 34.48, 35.67, 36.95 ’

*E REE S EREH 0. 3mm Z 50mm 5 8 KK Z

Fas (SFG)

® 1550nm A7 1% # 780nm = 810nm ZiE JEAE B 1E A ¥ kA5 e ot K
® 0.5mm L&
O U EMIFHER - HEHERE
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R -
® /A 1550nm = 4 Bk = 7
o FFr¥
Feus | maxm| HEE 83156 B (um) Fram | TEEE
(nm) (mm)
STCS- 775 -840
MSEG1-0.5 & 1550 516 - 544 6.90, 7.10, 7.30, 7.50, 7.70 0.5 1,3,5, 10, 20, 40
STCS- 1280 - 1365
MSEG578-0.5 £ 1030 570 - 587 8.70, 8.80, 8.90, 9.00, 9.10 05 1,3,5,10, 20,40
STCS- 1000 - 1025
MSFG612-0.5 & 1550 608 - 617 10.40, 10.55, 10.70, 10.85, 11.00 05 1,3,5,10, 20,40
STCS- 1550 -1560
MSEG626-0.5 & 1051 618 - 628 11.12,11.17,11.22 05 1,3,5,10, 20,40
STCS- 1520 - 1590
MSEG637-0.5 £ 1070 628 - 640 11.60, 11.65, 11.70, 11.75, 11.80 05 1,3,5,10, 20,40
STCS- 1085 - 1160
MSFGB47-0.5 & 1550 638 — 663 12.10, 12.30, 12.50, 12.70, 12.90 0.5 1,3,5, 10, 20, 40

FTRIFES ERZEH 0. 3nm 2] 50m #5HKKE

Calculated temperature vs. phase matching wavelength tuning curve of MSFG1 with 1550nm pump

850
840 -

E
£ 830 - —— 6.90p
=
5 820 -
=2 / —m
S 810 -
[2F]
= 800 // — T10p
= 790 - —m
£ 780 -
760

30 40 50 60 70 80 90 100110 120 130 140 150 160 170 180 190 200
Temperature (°C)

Calculated temperature vs. phase matching wavelength tuning curve of MSFG626 with 1051nm pump
1565

1555

1545

1535 | — 11.12pm

11.17pm
1525

1515 - — 11.22pm

1505|-
1495

Pump Wavelength (nm)

30 40 50 60 70 80 90 100110120130 140 150 160 170 180 190 200
Temperature (°C)
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4. ATHRA#E R THZH Mg0: PPLN

BATHIRACHA A 45 89 PPLN @ By it £ = R T Z o reny £ ol . & ATHY ZHli%
il e SRR RN RANEAT R, EARAFTELR TV ARt nfE, HEF
HIBOC R STt LR B BV K B o 7 R ARG — R PR Hl it 7 %, Bt

® —RMEK
o KRITAFM (OEM) EA
o AHEAF

WREBNANEWNERETRHRLEFNFE, RINTNECARBAT E 7 o5 F %R &
R R, KN RFERSFY REGE P TR BN AR EL R, BRERIT. &
A, VIR, WATEIEERE,

B R R R R S A SRR E SR A S, W B AT
ERTEHEDEFNRLER S
BATH £ /DT <A’ B9 EAEA U TRRHEART, RLERTARILE, KERK
Y d R H T8 S R WOLRL A

FAFER I R H
PPLN ] DLk it oy 3F R A L A BT 28, DA SE 307 41 B9 D8 3 st A

WA B = R 3t

® | AR HERE B A AR L B A
o ¥ AWIEH R ERMAH
® FIEKEMERIEME
® ¥ A FLAZE AR R AR B

I A = Bt
® I BHA R WO A
® =F 2 E AR K L Al

A AR BRI 5 FATRY Bt A AR R R 1 96 A8 B R B R

.

s //ﬁw,ﬁ

%%?4%”

MgO:PPLN & 1% £ %] MgO:PPLN &4 &
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MgO: PPLN B4 5z B

PPLN #ERITATEREMALE K, S FEEZ P FEFTAERBLE. —REHAL
BETERBHHEK,
#l4m, ¥[% PPLN A F:
¥ 1064nm ¥ 2] 532nm, X F A F T 5 8ok £
¥ 1064nm #2525 3um, A T A A8 0 2B R B R
AN —MEENREFRINEFRTEIOLR, ATHEA B AHER.
18—, PPLN &% Bl T4 & 20 £ ¥ A # 1550nm H L BOLEZM, 147 Ti:
FHEBABN AR AR EERR AR S, XN IET F T LM AR S 7E a f
TR, AT A#F% (terahertz) By 8 K18 5 DU B + %2 5 F R 5LF 38 50
KA EA T B EE
o PPINFRAEASERG AT TETHEPFLUINN. THNFUINSZGATAEEN
DHMBRGEAFAE RGN ENA . RoFgE g8 InJ WELT, XEFLLHFEL
R FPAFTLRERA TER Tk,
MgO:PPLN B& AFEE WA A, o
o KWEOLE:. FATHz, iTE. HMEHKEE
o AMHATH¥: MTFRIEZHIZHATE (CARS) Tk, £ TR AHWIEH. DNANF
o FZAWOLE: WOEEEL. EREHN

ETR¥: ETUHE. FASMAS
EF7: Woexsn. AR, BLEZL
fiR: FEBEN, EX, THNE

JA 1952nm E| 488nm, I # /> o R R BR S AR D

JHF 1952nm %] 488nm F 4T ¥ B CARS B 1% [ 1%
SNEBND R F S BR G &
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"7

PPLN & EL{£ ] B 15 &

R#eo

W T TR JUA5% 4% 45 7] F PPLN ik & 22 22 [ € B

MR ZRENFT.

R UE Y77 [ R &2 F A PPLN R

0C2 &

TERRA:

B A ] 252
ARG IR AR

JtF Tt
PPLN Y F. &5 &% & f 4
B R Bk

2%t 7 — R 5| PPLN giik £ B, WwF, &
—NMNEEHNPPIN 2%, ETERINEFHULFRFE,

o REEEWEAZNEAH, AT ERA

o« W02 ETHIHE
o RUEEMLZEHIN

HEEFa E A +0.01° C

LA UAEEFHF S EREFELT

PRI E L F R A

ERTPVRFIFF. PVRIIZL|THRATN PPLN k8 <

A= mRKE ¥ K E PPLN kA
STCS-PV10 Imm, 10mm 22mm PC1, PC10
STCS-PV20 20mm 32mm PC20
STCS-PV40 40mm 53mm PC40
STCS-PV50 50mm 62mm PC50

PPLN 3t B &1+
KAV A BARE 2B, FJUAERERRANAFE FFEA.
i iRk E VFKE PPIN % A
STCS-PV10 lmm, 10mm 22mm PCL, PCIO PCl f?“?’:x
STCS-PV20 20mm 32mm PC20
STCS-PV40 40mm 52mm PC40
STCS-PV50 50mm 62mm PC50
i%%ﬁ

o TERHMEWEINEMHEMER
o HAWIRE N
o J/NEYRL A S Bk B E Rk
o FITO % EHIBHKFEE

BIARAEHRAE:

« KA

o —MNEITOREWHKE=

o PFEAVER
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TERR

0C2 I & &= | &

# T RATPPLN 7 T8y 0C2 i E = & 2 — MR mi e XN 2n. ERAEE, B
BEVA AR R ERY . AP RFRAMTRE, B UEr TRERZREZHRE,

JEF ToRR T

o EEHERFE

WEERMEHE0.01° C
WREBSHEH0.01° C
TEiRE 200° C (FIARIEE K1k %] 250° C)
i+ E AL 3 3T USB # 1 5k 454
BT a4 4 B A 3 B

0.04

0.02

0.02 |

-0.04

OC2 and PV40 at set point of 180°C

Temperature Offset (°C)

12

Time (hours)

18 24

8

B4

RERG PR

REE

ARAFF

LI

STCS-0C2

= IE-200°C

0.01°C

+/-0.01°C

PV10,PV20,
PV40, PV50

90-240VAC 50—
60Hz

HE, R 42

PR B A T USB
0C2 o 5

CSV #& R 2048 7 1
2 18 @ & P A% X ok F- 3K SHG A8 {r IT R By 142
LabView ZX 31 42 7
1 0C1 B on ey e ME s A% E4: 0C1-USB
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T &k &
85 wa kEHE
STCS-PCMO01 PCOl R XERBELEN T 8mm
FERE

o AT LEEATHE = # PCO1 kA EMF
o M3 4T
e &/ PCMO01 #FELA M3-M4 By #E L& BL 2

LR F R
o WY HELALRE /2 “HMNE L.

o M3-MAMENERETN K LELRHAEL “HMNE L
e M4 & PCMOO1 #F LA — A M3-M4 & P &
o M EHAMEEEREETEE L, DERITHA Y AN EMAATHE, FHTE
3T M AL AT O
[t'?-ﬁ‘i
=l
PCMOO01
Jil PCMOO1 &2 % PPLN & 14K B = 451
& EETA
= #R *EEE
STCS-PVP1 PV10 ZREMH 25mm
STCS-PVP2 PV20, PV40 #n PV50 42 3 & fil & 25mm
I PVF2 PV
Jil PV10 #2 PV1 %2 % PPLN & fk #47= 17
WETFEeERA

o FHEALENAMTBTEMTH EAMOENTESHALFETE
o PV TMEMBWHAFEE AEdE-F4E L7 25mm
e FARPI2.5, W ¥hEm-FEWtFEEM 12, 5mm 3 fr Z| 25mm,
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PPLN mounting exampla using
PY20, PVPZR and RP125

PYPLR .
FVPIR

A= R AX¥F®E
STCS-PVP1R PV10 %33 Bt 2 25mm
STCS-PVP2R PV20 Fn PV40 % %3 Bt 25 25mm
STCS-RP12. 5 12. 5mm £ £ 25mm
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