4) I % $§  Acta Phys. Sin.

Vol. 60,No.2 (2011)

024208

At R EIE LMW B E R
8 hER T K IB K A

(KRR 5O+ RSB, oL 5ot FBr o0,
TR B BORPR RS E W 05, K 300072)
(2010 4F 1 H 11 Hi#;2010 474 H 13 H B

A M — b 2 ) Az PR A O S B EOGEOL R Jr ik R AT T B A R SE e i 5. MRTIZ O i
TERIE AR 1.5 Wk, 2045 1 54 mW B BEOEHEOEH I, BOCA TR E R R 5% , et N 3. 6% , i F| HI XS
1064 nm A FER J7 EEAEAR A5 T HARAT 15 mW B EOLHTIN. 1207 A4 T B R35 2408, ol LU BIAR 2 55 0 43
TR IR AR RS B S5 2 v, SE LA N 491,488,593, 5,555 1 500. 8 nm O -

KB BOCHOLR, s, BURIR,

PACS: 42.55.Xi, 42.60.-v, 42.65.-k

HOGI B HOCTE A Y R 22 (5 AR I2E &= 1Y
Wi 2k ) B - T I B R A R
I A AT AT )2 TR P B Nd: YAG
AR I1064 F1 1319 nm 258 o FIAT RE A% 7 A 589
nm #6110 H S iz 19 Nd: YAG 4 [0t
TS YRR A L, B S RCR R R K
FEAT SR, T B [ B 1 8OO 28 AR B 5T
MGz — HETEE 2T R T KRENUR,
i A5 A ] A5 B O R AR HE A SEIR BT S I B
B [ o AR BN, R B T 24 B Lincoln SZ45
R A 474 1064 F1 1319 nm (i Nd: YAG
5 Q INBIEIEOCRS AT 1) 7 3 | 78 920 28 3R A5 - 1
i Jg 8—10 W, 589 nm Ok H 7, 55 2w
FEFFNZ A T 528 DN 1.1 W, =
OSSR E R 9.5 %Em. Air Force
Research 3256 28 % FH Fh 3 A 81 E 2 g FUR )
W, 4987 20 W, 589 nm [ EOGH 1 AR SCHRE
T 1 B a2 A O R S B B ROE 1Y
BT, IR O B AT T BRAE 0 B RS G E ST
FEFZ IR 1.5 W BHRTE T 54 mW 19 8 6308

i, SEER R W], iZ TR AR T L R 2R, T LA
IS FHEIAIR 22 55 314 25 % 2 5 50 18 2 11 2 A PR 45 4
Wb, STPiE N 491,488,555 F1 500. 8 nm 2% K

2. Bt K

589 nm BOLFHOLAF 2 Nd: YAG (Y
1064 F1 1319 nm jELeHEAT A, H 1319 nm 3%
2 Z A AR/, U 1064 nm (9 T2 — 3 Fif
SIR i T 55 1 2 ) A T SR A BOE RO R EA
A7 2, — oz M P R 8 4 A o [] A XS AR
iSRG R AR Lt b ARk A7 A 5 — 2
FHI AN 58 55 90 S5 P A dil s TR B~ BT 52 &
DX AR R, SRR Al e M it O 58 B DX N
FRASARAS B OB X R AT AR
— i [ , SF— b 7 vk S B AR AE [R] — A1
R [+ o 4135 ol 2 1 23 05 B9 1064 nm 52K AT
M2 AR , 8 H A R e BB X 1064 nm
HA—E B 4 RO AR % 1342 5 1319 nm 42
JR, I 2 X R 1 £ i £ 114 450 FE SR fof 7 % e 11 s
PG TR LEIRE) 10 1. X Fh 757 A8 LI,
A 25 W Hilz 2340z Nd: YVO, Al 15 5

* (o AR 2R R DURIERE 6 (HEES-:20070056086 ) | # [ 1 - JE Fh 2 5 4 (LIS : 20090450760 ) | [E1 5K H A2 F 4 (At
60978021 ) 71 [ 5 R i ARBTFE 42 SR 313 (HHEHE 2007 AA06Z420) % B AL

t E-mail ; Einsteindirac@ 163. com

(€2011 1 E4IEZ% Chinese Physical Society

http ;//wulixb. iphy. ac. cn

024208-1



4 I % 4§ Acta Phys. Sin.

Vol. 60, No.2 (2011)

024208

800 mW /& 47 (3, {H 1064 nm FOG A4 H R ik
2.5 W i fq, X iR RE A 2 5 RN H R 2%
SN AN E T & ST S R - |
B YR, VSR I A AR AL A X 2 24k, DG X TR R, A
TEVEZE ,AH T fh AL RIS AL, B3 DL B Y
B, FRATHE ) — T Bl i Y5 o e b X A 1)
TrkR P HEFOLHOE , %07 1 A5 H TR RS E AT EE,
It HL 5 ¥ R% 22 0, W] LA F 2125 Ff RS v
(SR EMNIE 1 FR).

CO Nd:YAG1Nd:YAG2 oc

LD ﬂ LBO T ‘
HH /]

1 o

WOL A (LD) S Nlight 23 w287, i i Dy 4
H1.5 W, H0 UKk 808.7 nm;Nd: YAGL (4 1
A 1064 nm 515,808 nm 5%, 1319 nm 5 ;2
4% 1319 nm 3%, 808 nm 435 ; Nd: YAG21H 3 1]
£ 808 nm 343%, 1319 nm ¥4i%, 1064 nm 5 [ ;4 TH
B 1064 nm H493%E M1 1319 nm 3435, XHEEE R H 1Y
SEAH 1319 nm B EOG A B R Nd: YAGL + Nd:
YAG2, 1M 1064 nm #OGH A E H Nd: YAG2, X H
e A MPSSURON RS W L NI N PSP DR s 1l
I (A 55, N TTTAS 5 22X 1064 nm £ 4745 #E k7] LA
{7 1064 F1 1319 nm [6]ifE4R , X Fh 05 206 F) T250%
r4E T, O HARZS 5 SE 8, W b R TR, 5 1]
=HIAR B (LBO) £ 589 nm FUM 44, XL B¥
1064 ,1319 F1 589 nm 4% &, OC K W45 il &2k
14 50 mm, 5% 1064 F11319 nm /2,589 nm =i5.
B RGUR AL V2 2% (TEC) AR IR, I
SE R 20 °C, OB R IB e 1 B {E 2% F

Piioes =Pusio s (1)

2 2
_ Th 064 (@1106s + Wpi064 ) Lioea

Pthl()64 - ’ (2)

40'10647' M p1064 TN a1064

2 2
_"‘Thv1319<w11319 + wp1319)L|3]9

Paiao = 405107 ’ (3)

13197 T p1319 Ma1319
Hrh o5 4 1064 nm §5EZEHY 52T, 0500 4 1319
nm JEZ 1 SZARTE , 7,006 A 1064 nm (Y520,
Moo A 1319 nm IR F RO, 14106 B a0 73514
FEAE 1064 nm OGN 1319 nm FOBAY Nd: YAG X
808 nm I, 1k Nd: YAG ¥ L B 75 1.

L1064 *[] L1319 ﬁi}’jnlljjj 1064 ﬂt‘n 1319 nm E’gﬁ’ﬁjﬁﬁ%, (] *ﬂ
w, S N YAG Sk [ HORBEE 2. B S50
BB e = 2.8 x 107 em’® 050 = 0.56 x 107
em® m,50 = 1 = expl = a X (Lyyaar + buavac) 1
Nuoss = eXpl = a X Iygyaci ] = expl = a X (lypyacr +
Lxavaca) ] Hr a i Nd: YAG IR 5%, 525 1%
1 Nd: YAG, — B« =5, Pioss = Puisie 55351
W L =0.01 F1 L, =0.01,0.02,0.03,0.04.
Inacyact P g vace RIS 2R HNTEL 2 7R

1.0

T
|
f
|
|

0.8

0.6

INg:yaG2/ cm
~
i
(=]
(=]
=

0.4 /

0.2

0.0

Ing:yagi/cm

K2 Nd:YAGL 5 Nd:YAG2 fUKE X R

HI & 2 AT LU 1 1064 nm 5 FE — & 191K
DL, 1319 nm ALK Nd: YAG2 f < B2 At 2
SR, Nd: YAGL 1 B8 5t 2R BRI, 3 02 A
1319 nm $AE AR 2242 = Nd: YAGL XfHihiz
JEHY SR FEAIR 1319 nm (1 B {E, 1% T 1064 nm
SN H K BE AT 1064 55 1319 nm (14 |57
{EARAS , IR 2 (W] i e I 1 A, AT 189 1 ik )
T 1064 F1 1319 nm FYFRFES 58 0. 012 F10. 02 72
A, 1 2 AR Lygyaer A3 mm B Ly B
FE 1,318 mm, LAt 1064 5 1319 nm F BI{E AH S,
TE SRR FATTI Lyge yacy F 3 mm, Lggeyyeo 1.5 mm,
ERAHIAS A 3 mm x3 mm x3 mm 13 mm x3 mm x
1.5 mm, FAR G 60 B2 07 525 B T O B 9 B iy
PO SR, YT TEC ™k 4%, LBO 24 3 mm x
3 mm x 10 mm, 5% FHAE I FARA DL 7 =2, DIFI A
6 =90 £, ¢ = 3°, KA 25 mm, AFANTHROL (TS
iz D 5 PR A R R 3 Fs.

BIFARTF Y Lygoyacr MO BEI O 25 00 i HH )
FRPFEZE M LR, o Lygevaer =3 mm W3R4T T
R TN, s DA 1.5 W IRRTS T 54 mW
BTG EOL N 0 AR Y R Y s R A

024208-2



4 I % 4§ Acta Phys. Sin.

Vol. 60, No.2 (2011)

024208

60

—o— Ing:yag1=3 mm
—6— Ing:yaGe=4 mm
—— Ing:yAG3=2 mm

50

T

I IhE/ mW

0.5 0.7 0.9 1.1 1.3 L5
HIZThE/W

3 iSRS s IRNRR

1.5 merad. 24 Iy yae =4 mm BF3RAS 5 R IO REPR AL
FHBEE S, AR — D 5 s T R 515 3
R RO X R T RRATUL i as R
BB A 32 2 1% BB 25 A 1 4, A S S50 14K
LA R, BT LAAE S PRy S 5 > e LUR
BN FER /N Al iz T 2R AT LU B AE 19 # B 5 SRR
PAIB R 25 BIAF 0 SR 25 R B AE Rz Th 3
2SR A R A3 B AT I RICR.

E4 w0t tst

P 4 SO ERO R I ERE , HOGAS YK
AFEREBE/INT 5% , FOeAs HOFRE PEXHIR EE AL AR B
SR T Nd: YAG Bl 57, I HWE Kz

e BB TE g, Bt LIS T OGS RS e 1.

AR TG Ty AT T 525, e R ]
SRR Nd: YAG, JiA& 4 3 mm x3 mm x 3 mm, % H
BeRFAEINEE, %248 R =50 mm, 8§ 1064 nm JZ
S50 98% M FR 1319 nm & 2, R AR A Hiliz
RN LBO S A, 453 f4 i 1 2 6 5 iz Th A8 i 0C 5
WE s Fik.

15

—_
(=)
T

BT/ mW

[S)]
T

O 1 1 1 1 1 1 1 1
0.6 0.7 0.8 0.9 L0 1.1 1.2 1.3 14 L5
BT/ W

5 EDLEOLHE A

TEflE PR 1.5 W I iz 314 15 mW [
589 nm BOLCHOCH Y, 107 AR S 55 HU i 1 45 A
[ 1064 nm FYIIRIE 61 mW, i Al LA H SR 3.
AU B9 7 v R IR SR 5 1 18 B B i Y

3.4 i

P& T — gl Az R A O A RN ) B
22 IFREHHEAT T B A B RS B B 5. SRR A5 AR
FEW %07 ¥ AT DA S A v 1 OB A8 % AR dih iz D)
FoN 1.5 W R E RS 54 mW 1 589 nm #EOGEOE
i WOCATRE FER 5% | A% 48 77 5 A AR TR 1 4l
EYPRAFE S5 R I H AR 15 mW B0 1, %
FEIRAI T E T 40 593. 5,491 ,500. 8 il 488 nm,
SRR RN 55 25 1 LR T R 15 TR R B AU Y
HAS5RTR RTG 248, 5 T .

(1]  Hanno M K, Frank H, Giinter H, Thorsteinn H 1997 Opt. Lett.
22 1461

(2] Davis K B, Mewes O M, Andrews R M, Druten N J, Durfee S
D, Kurn D M, Ketterle W 1995 Phys. Rev. Lett. 75 3969

[3] Davis J 1993 Laser Focus World 29 111

[4]  Chiu P H, Magana A, Davis J 1994 Opt. Lett. 19 2116
[5] Farley R W, Dao P D 1995 Appl. Opt. 34 4269

[6] Jeys T H, Brailove A A, Mooradian A 1989 Appl. Opt. 28 2588
[7]  Jian G 1998 Proc. SPIE 3353 242

[8] Kibblewhite E J, Shi F 1998 Proc. SPIE 3353 300

024208-3



4 I = #f  Acta Phys. Sin.  Vol.60, No.2 (2011) 024208

[9]  Joshua C B 2003 Opt. Leu. 28 2219 H, Guo L, Wang G L, Cui D F, Xu Z Y 2006 Acta Phys. Sin.

[10] Chen Y F 2000 Appl. Phys. B 70 475 555227 (in Chinese) [ BkZM\ i B B B AhEE e

[11] Chen YF, Tsai WS, Wang C S, Huang C Y, Lin C T, Wong B A EGTHT L BRIFE B AR, AR 8 RE FHLE 2006
C 2002 Opt. Leu. 27 20 1809 Wy 55 5227 ]

[12] GengAC,BoY, BiY,SunZP, Yang X D, Lu Y F, Chen Y

Laser diode-pumped coaxial double crystals yellow laser”

Li Bin" Yao Jian-Quan Ding Xin Wang Peng Zhang Fan
( Key Laboratory of Optoelectric Information Science and Technology of Ministry of Education, Institute of Laser and Optoelectronics ,
College of Precision Instrument and Optoelectronics Engineering, Tianjin University, Tianjin 300072, China)

(Received 11 January 2010; revised manuscript received 13 April 2010)

Abstract
A new configuration of 589 nm yellow laser with a single LD pump source and coaxial double crystal was proposed.
When the incidence pump power was 1.5 W, 54 mW yellow laser at 589 nm was obtained, the optical to optical
conversion efficiency was 3. 6% , and the laser instability was about 5% . A conventional method for 589 nm laser was also
tested under the same conditions, only 15 mW yellow laser was obtain. The configuration of single pump source and

coaxial double crystals is compact and flexible, which can be used in many sum frequency lasers, such as the 491, 488,

593.5, 555 and 500. 8 nm laser, and so on.
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