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Fig. 1. Schematic diagram of the MgO:LN-TPO pumped by an electro-optic @Q-switched Nd:YAG laser (Insert is schematic of

MgO:LN crystal structure).
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A RIS
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Fig. 2. Net gain coefficient of THz generation as a function
of pump beam radius at a fixed pump power.
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Fig. 3. Stokes light spectra measured under different phase-

matching angles.
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4 THz Kb S8 0 I 0, Kb 2% 10 3% 82 A1 1 i [l
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g 83 wW, K 2% I i th T ¥ T 3 AH T AR
AR 425 pm PSP ST . o —200%
F G T FAR THE 28 W(HE I & Th R % ¥
200 MW /ecm?), 7£ 1.7 THz A5 K, S35
Py 120 pW, K 2% % 1% 22 8 18 L R 1.05—
4.96 THz. 7EZH G488 500 pm B, 55815
Mt A A, BRI S ALY
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3—5 THz IX[a4 H DR 8 . X2 P MgO:LN
A RTE A T 3 THz AR B v, 77 A K
T2 I I B SR A £, BIVEE v AR PRI I ()R
R IR AR S e T ARG W
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Fig. 4. Tuning curves of the TPO for different beam spot
radius.
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K, P 2 R A gne B IR/ INGBESE T AT
DIARAS T e A D 288 B, (HR T 25 ) i Il A AR
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M I HCIE L HE AR 2% 05 it TR

B Ja, SR FH PR GHE e 07 A G H AR D T
1.7 THz I3 G AT Stokes SERI bk rfisz JE, 4
Kl 6 T 7. 1064 nm 2 ¥ Y H Stokes Y92 7 4
e WA 5.23 ns Al 3.49 ns. ARG 77 = 1/(1/72+
1/7'p2) 2T (CH Tps Tsy TT SRR R O | Stokes
FE IR 2% I 1 ok b > 18 42 5 ), R 2% I8 19 fik oo
e B AG BN 2.9 ns. R, ACHRZK I bk e G s (.
TIRAE 1.7 THz 246254 10.3 W.
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Fig. 5. Input-output curves of the TPO at 1.75 THz for dif-

ferent beam spot radius.
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High-repetition-rate widely tunable terahertz
parametric oscillator”
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2) (Key Laboratory of Optoelectronic Information Science and Technology (Ministry of Education),
Tiangin University, Tianjin 300072, China)
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Abstract

High-repetition-rate, widely tunable terahertz radiation sources are in urgent demand for applications such
as material spectroscopy and rapid imaging. In this paper, the factors influencing the net gain coefficient in the
THz parametric process have been theoretically analyzed. The effects of pump energy density on the THz
output power and tuning range have been clarified. In experimental, THz wave with a repetition rate of 4 kHz
has been achieved with the tuning range of 1.05-4.96 THz by using a magnesium oxide-doped lithium niobate
crystal (MgO:LN), which was pumped by a high-repetition-rate electro-optically @-switched 1064 nm laser. The
results indicated that a higher pump energy density is beneficial for overcoming the absorption losses induced
by MgO:LN crystal, thereby enhancing the output power of high-frequency terahertz waves. The experimental
results are in good agreement with the theoretical calculations. Furthermore, the maximum terahertz wave
average power of 120 uW was obtained at 1.7 THz at pump power of 28 W, corresponding to the energy
conversion efficiency of 4.3x10% and a peak power of approximately 10.3 W. This THz source offers the
advantages of high average power, high peak power and widely tunable output, which shows significant
potential for applications in fast THz scanning imaging and material detection.
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