38k H 1M Nt oE ¥ IR Vol. 38, No. 11

2018 4£ 11 A ACTA OPTICA SINICA November, 2018
JET MgO: SLN SRR B Kbk 2% 5 ik is 4
h

RERZ, BRET, RHRS BRETE A, RERY, hER
UL T T B B0 S T RFE . U 300072,

R A BB 3 BB T S L KU 300072,

W 2 S 5 26 0005534 4095 % K 100038

WE  ETERSEN 1% EAEE B 2030 022 1T 5 e F8 TR 4 A 1A L SR 3R 0E s 465 4 11 132 38 38 1 R 39 O R 4 g
KLV S I dr o L IRF 5 00 R %% D i 1 9% 38 905 [ O 0.99~3.84 T Hz, MU I 15 1 17 1 [B] 24 600 pes, 24 ih
BB 150.30 m] KBFZZM AN 1.59 THz B, R HEZZ Ik v i i 11 B8 £ 3K B dw KAA . O 16.28 pe] , X 7 ) il £ 5% 4
ROHH 1.08X10 ", TEARIE M S2 30 2510 T o IR IR IE M 5 1 TR %% D 2 30 91 375 v i 11 19 e KO W 2% D g 1 AR S 4R
B S5y 2.35 A%, S0 T/ Re o LD A] IR 1 A R R 2% I oL

KR AR K% BIPE RS ERYG & Z BT

hESES 0437.3 XEkARIZES A doi: 10.3788/A0S201838.1119001

Ring-Cavity Terahertz Parametric Oscillator
Based on MgO:SLN Crystals

1,2,3 %

Xu Degang'*"™, Li Changzhao'*, Wang Yuye ,
Tang Longhuang'*, Yan Chao'*, He Yixin"*, Yao Jianquan'*

' Institute of Laser and Optoelectronics, School of Precision Instrument and Optoelectronic Engineering,
Tianjin University, Tianjin 300072, China;
* Key Laboratory of Optoelectronic Information Science and Technology of Ministry of Education,
Tianjin University, Tianjin 300072, China;
* Key Laboratory of Newrotrauma Prevention and Treatment, Southwest Hospital,

Army Medical University, Chongging 400038, China

Abstract A surface-emitted ring-cavity terahertz (THz) wave parametric oscillator is constructed based on the 1%
molar fraction of MgO-doped near-stoichiometric lithium niobite crystal, whose output THz frequency tuning range is
0.99-3.84 THz and frequency tuning response time is 600 ps. When the pump pulse energy is 150.30 m] and the
THz frequency is 1.59 THz, the output energy of the THz pulse is the maximum 16. 28 pJ and the corresponding
energy-conversion efficiency is 1.08X 10" *. Moreover, under the same experimental conditions, the maximum THz
wave output energy from this ring-cavity THz wave parametric oscillator is about 2. 35 times that obtained from the
conventional linear-cavity ones. The THz wave output with high-energy and rapid-tuning is realized.
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Fig. 1 Optical design of ring-cavity configuration, in

which red, blue, and green lines indicating
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Fig. 2 Structural diagram of experimental setup. (a) Ring-cavity THz parametric oscillator in which blue and red

lines indicating pump wave and Stokes wave; (b) crystal profile
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Fig. 5 Comparison of cavity type between conventional

linear-cavity THz parametric oscillator ( solid

line) and ring cavity THz parametric oscillator

(dashed line)
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