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Abstract The mode competition coupling effect between two laser modes in double-longitudinal-mode dual—
frequency microchip lasers is investigated, and the self-saturation coefficient and cross saturation coefficient of
the two laser mode in dual-frequency laser intra—cavity with different refletivities of output mirror are ascertained
by experiments. The dual-frequency microchip laser rate equation is established in the research, as the two variables
of self-saturation coefficient § and cross saturation coefficient 6 are undetermined. Thus the comparison of dual-
frequency output power which is obtained by simulation is well illustrated by changing the parameters of microchip
laser cavity. By comparing the power envelop profile with dual- frequency laser power spectrum, the two
undetermined coefficients are confirmed. The experimental results show that with the refletivities of output mirror
at 86%, 81% and 61% respectively, the corresponding self-saturation coefficients are 0.68, 0.66 and 0.52, which means
the smaller the reflectivity of output mirror is, the stronger the two mode competition is. A high reflectivity of output
mirror indicates the mode competition between the two modes is week, and a large frequency offset of dual-
frequency laser can be obtained in such a case.

Key words lasers; double- longitudinal- mode; dual- frequency microchip laser; mode competition; self-
saturation coefficient; cross saturation coefficient

OCIS codes 140.3580; 140.3325; 140.3480; 140.3410

Y fe B H#A: 2015-02-03; ¥ 2115 2088 B #3: 2015-03-19

E&TH: WiiLa AR 54 (LQ13F010012,LY 12F01009) ., “ IX 3 't £F 3 {7 W 15 57 4 ' 38 {7 7 ¢ 1 5% i A 500 5 " Pk
F 4> (2015GZKF03008)

EERE T #R1982—), B, Wi, BEMNFRIPRLED F0R FOEHARE T WA P . E-mail: miao_hu@foxmail.com

0702009-1



S I S

1 5 5

UTAE A B % G EF 5 IR il A 16 3R JC 46 15 (ROF) B AR A Pk & JB 1, 6k Z K D R 1 ROF R4
1) — T SR R e 32 B MO Bz DG TER BT, B AMATT R 2 RO A 2 ok Oy b, R O i
(LD IZ 59 SUBEOE A0 25 3005 07 15 LB T B 2%, LD Hihas 0 [ O 2% B oA 450 S R soR m Ot
R P AR R K i A 2 K i T T DA AR AR 2 S L 7 bR 2% R BUIOG AR S AT AR o =k
W CTIR o AE AR L RO BOGHS 48 Nd™, G Er=Yb SR 1 59 OR300 2% LA 430 K G 18 35 5 56 ok K 22
WU O A 1 EEEAF X S . B R E P AR BA KT RO 25 BUSEOE A R T F 2 WE9E . AEE AR, 1996 4F
Hyodo %548 T — A SR I O 4% 15 81 T S R BRI [ o 101.56 GHz [ XHABE(E 55 il . 2002~
2012 4 8] , 75 [ (4 Brunel /N5 51 308 228 72 40081 1 ot 4% 100 A SORUHIT 5 000 ' 2 B 45 R ek, e 9 il %) B AH 265
AR FBESLH T 0~60 GHz 3 B AT 8 38 /Y BUI O o 2011 4F Zhao 55758 SR A8 KA 25 Bl F 0O 28 411 50
AR T K24 15 S % . 2014 4F , Rolland 25 ""3E F Er: Yh: glass B XU 36 s 30O #% , i 1o A5 i 2 A
LiNb O, & 1443 531 FH 7 552 B4 22 REL V81 3% 0120 8138, AR 4348 55 /N T 30 kHz W 2 AE 0~ 1THz 38 [ P9 AT 8 38 T K
G . FEEN TS R R R 5K B 2R A BT 2001~2009 4 43 1) SR A BL-3A % (F-P)br o . I8 4
A VAW R 55807k S BT M 22 AT R A KM 25 NUIO G T o 2013 4F A% T SR AR B E AUAAEE Nd: YV O,
WG ARAS LR 98 R 20 MHz, 4525 4 0.1~0.2 THz AT I8 A9 BUS OG0 e Ah , W7 VT K 2 1 ik B L 76 26 52 3
K2 W FE IH AL ST R B R 2 A % AT AU TR 25 WU R i S L 2% I B BOR s Al TR 2
9% .

H T, FAR [ ANV 22 A BRI 25 RUHBO: #5 19 552 55 RS 64T I 5T, (L2 X6 XS 0O o A ) 3 %
5 2 I R TE A BT ARG AR SO I Nd = Y VOL SR OGRS R XU RO O % A [R5 28 22 1] 1 5%
G AT BRI |, O ARAS BT M 22 (1 BUIRRO G B SR AR B R SRR A . TE S A 1SS A R E AR 3
SN R B S ORI B R R 5 SRR R B SR 5 S L X SRAS AR [ R R R T A R R R BRI 2
SV ZR B U SO 21 A 5 4 PR 5 6 UM 38 ' 2 90 22 6 A 2 A U R 1) e R PR A B R S

2 T HEA R AR B AU R 5E A 5 B S 4 Hr
Jite %5 R AE O TR AR R OB RS B R S 1 T — N e BT AR B B B A S KA m T DL
LN
m = Av,/(c/2nL) (1)
AP A, JEFOGAR BB 2507 T8, ¢ N OBTE B A AL RE A S B n AR 3R SR AT ST 5 LR SO s 1 LA K .
i 3 AR OGRS I R B BE /N T Aw, T H KT Av /2, AT ARAT SR 35 fan i1 o 76 2920 0 58 S0t
a2 AL O R Z R TE e 4 o AR 3E 4 3 BOA R BE BOBAR 5 00 5 ) 2 S H
R X 3 £ A R ) OGS S ) SRR AR 3 25 /N B OGRS T AN R AR, B 1
M4k 12 X8 50 0 584 BT B /M 5 3 25 11 2, W 2 I AR 2% 40 A, FL O BB o) A0 B HE 25O Gos I 2k 2 i
AN TR) AR 2 A S B i 11 0 53R A 285 il 2, HE rp o0 A 3R o) A0 X5 07 A S B A R TR OR Py BOBE SO IE A AN
B IR, X L A VS R A2 53 A v, v, L H oo, B LI o, MR B AL o, BT — 20 A XS 2R G, 5 6,
G(),P(v)

P18 i 2 5 R0 o i o 0 Sl £

Fig.1 Gain curve and comparison of dual-frequency output power
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Fig.2 Envelope curves of dual-frequency output power with different refletivities and three different self-saturation coefficients.

(a) Reflectivity of 86%; (b) reflectivity of 81%; (c) reflectivity of 61%
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