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All Solid-State Intracavity Sum-Frequency Single-Longitudinal-Mode
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Abstract Herein, an intracavity single-longitudinal-mode 593.5 nm yellow lasers with compact structure, stable
performance, and low cost is designed. A laser diode end-pumped Nd: YVO, crystal is used to produce 1064 nm and
1342 nm dual-wavelength laser beams with a linear flat-cavity structure. The intracavity sum-frequency mixing of
the 593.5 nm continuous yellow laser output is achieved via KTP [l -type critical phase matching. The Brewster
plate (BP) and sum-frequency crystal KTP are used as a birefringent filter for frequency selection. When the pump
power is 5.0 W, the single-longitudinal-mode output power at 593.5 nm is 30 mW, root-mean-square noise is
0.8%, and line width is 150 MHz. For this condition, the fundamental light at 1064 and 1342 nm is detected to be
in the single-longitudinal-mode state. Experimental results show that the single-longitudinal-mode sum-frequency
laser is achieved using the birefringent filter technique for a loss of more than 1.5% for the adjacent fundamental
mode.

Key words lasers; LD pump; KTiOPO, crystal; sum frequency; yellow lasers; single longitudinal mode

OCIS codes 140.5960; 140.3570; 140.3410; 140.7300

1 5l B

A [E A /N O A BA ORI A R
BRSOk S O
DGR PR HAE R 2 ARSI R 18 5 7% 25 400 4 2 A 0 A
SR T MM Z R E . H R T RO
Jit B 2 ()58 LA o T A SO 4 — iz e T 2 PR
MRAS AR LRI AL e T A 22 ] ) R 2 1l
PO N R Bl AT AR MR L O T bR

H5E 25 A 0] L, S8 BOG A FRYANBL B L 2 — Fh Al AT
A, 2007 4R rp LR AR BE K B OG5 K AL
W5 ) BB 5 B A ] A B30 2 (F-P) g 1 B3 4
SEEL T P 593.5 nm OGRS TR
34 mW, LR 58 Ky 600 MHZ'Y . {H F-P Fr #
HAFAE A & i RO s ) e M 25 2 IR E
SR A . HLA R R I 2R B 55 B AT BRI

Nd: YV O, fi 402 KRB0 8 H i e vERe L
B0 25 4 B, 78 808 nm IO W R A LA

W HER: 2019-09-06; 1EE HEA. 2019-10-05; FHAHHE. 2019-10-14
HEEWMB.: SMAEFIT 1+ =1 7F2AE AR5 H (JJKH20190552K])

* E-mail; 865781943(@qq.com

0301003-1



th i

i ot

4 0.9,1.0,1.3 pm F 2R K GIEL . A SCH i X
TR I B BT I S B AT B S IR R N A
1342 nm F1 1064 nm PIA> FEMOE IR 35 , HAD I K 1
SEREAN ] . AR ORI — A T/ B4 M T TR 25 4 L
Xt OB AN A G R (BP) 5 0T 4 & R KTP
(KTiOPO, ) 21 15 1 XAT 565 0 I8 R 1 16 405 g ) it A7
A3 BT ISR FH AN BT 5 O e % B K R 5 1 A
It R AT AR, SEBL T R I B AR 593.5 nm K
S . SEE T, Y R N HUECE KTP &R,
FEAMIZIN R 5 W AT R T 245 mW K
9 593.5 nm Y A8 B O L OG0 3 O AR
(RMS) M 75 8.0 % » M BT G #7 2 AR i3 #5 4R
Ao BRI R I N O RN 2 mm A AR B 1Y
BP. KB U855 BP BCE 07 B LR T 30 mW [ 40
BE593.5 nm #OCHE 1L Bl L R RMS B S Y
0.8 %6 . T HII I OG #% AT 76 48 58 1 I B Y 1 D9 AR
TAE, HOG AR i b
2 ot

A LA S Xof B S0 R R SR AR A R Ok 52 B0 XA S
UE PRI AT, AR SR BP AT KTP 41 1 Ay XL
Pr 508 B R 1 e AT R AT T e
2.1 REfEFREE

IR AT 555 08 0 4 R S B0 B B RO B o
FIFBETE B 0T S 08 I A an i 1 BEOR L i R B O
fnfl Nd: YVO, \BP AEL M ik KTP 4. 1 258)
F KTP & T BP A7, £ 2 A 5 38 3 S E
FH 7 H 5 s — A i B ML,

LD

&> | /AT

Nd:YVO, BP KTP M

P U S A D B
Fig. 1 Schematic of birefringent filter
B Nd: YVO, B BUR R 8 W, KTP /9 B
W W, BP 1 ST By P U s P O 1 3R —
YK IO ) 407 R Ay
M=W, XP XR(—0)XW, XW, X
RO XP XW,, (D

1 0 1 0
iﬁ"l":Wl( jswz( ]95\1\62)?}’
0 expd; 0 expd,

Bk Nd:YVO, 5 KTP 4 % A7 45 2E R, 6, =

N

2 .
fAn,-d,A WAV 1064 nm A 1342 nm ., An,

Ry B GAE R S AR T S R 25 (Nd: Y VO, 5
KTP 43 51 % ¥ 0.20,0.08),d Nk KE; P =
@ gquu+#n%n%BPﬁN%%%%
P8 R, nee = 1. 449, ny5 = 1. 446; R(O)=
[@w ””)wwawLQszmmﬁﬁ%
sin@ cos0
B (Nd: YVO, B s-p ERRKTP R o-e 45
F).0Hsp IR Goe BIRRFTM, TIEWE
Nd:YVO, & H SR BT 5 5 A S i 6 o e O 4 4R
Ao SE b, HEIOE B PR 7 1] S R B 1] Y
JCE R 7 19 F0 BP Y p AR i 1A B O &R
FEi@ it BP, KTP A 5280 [1 3% i 5 AH A7 VT B , 8 3L
5KOF-TE & 45°0CE OB S & mOE AT B S R
SRR 7 1 e £l Sk 45°, B 0 K A5°, fRAIE AR
MA = §A (A S A 0500 B DG 24 ), AT LLAS 3
M AR o o FORE Y 7 T B Sy 5 4500 78 5 A fig
P57 1) L AR IR i AL R
FIH MATLAB #4780 1H 5, 5K A 1A TR
Ik XSLATT S 208 0 gk o 3 2 1 BTG I R AT RE T . TAR
P Nd: YVO, KN 3 mm, FIH A KTP K
H 5 mm. FHTFSEALL A AE s-p A BR Dy 1 1
g it i 4. B/ 2 J& BP CE 1 R 55.389° A
1064 nm FEM0OG 1 % o i 2 L & 3 0 BP i B
FE R 55.334°0F 1342 nm FEHOEA S i B, N
B2 A3 ARG Hes D B 1) A5 2 4 6 K (8
FEJLFE R 0.46~0.49), p fiw 4 J7 1] - 458 =X 451 4E /N
(FAFERL I 0~0.06) s OGN 1063.83 nm
J1342.30 nm B}, p ROGHIFE R 0 WL HA p
i P 7 1) (6 A 2 i IR
1.00
0.95
0.90
0.85
0.80
& 0.75
0.70
0.65

0.60

0.55
—_—
0.50 :

1063.70 1063.75 1063.80 1063.85 1063.90 1063.95
Wavelength /nm

p-polarized
—— s-polarized

2 1064 nm LM E T 2R il £k

Fig. 2 Transmittance curve of 1064 nm laser
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Fig. 4 Laser experimental device diagram
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