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Portable optical pump source for terahertz radiator
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Abstract: A portable optical pumping source for terahertz radiator is developed in order to provide a
military compact solid-state terahertz radiator used in field environment, for the remote sensing for
biological early warning detection system, optical electrical countermeasure, photoelectric imaging
detection and high-speed communication in the terahertz waveband. Making use of the diode pumped
Nd:YAG solid state laser without Thermo Electric Cooler(TEC) temperature control, the laser output
energy of 150 mJ, the minimum pulse width of 6 ns, the largest laser frequency 30 Hz , laser beam
divergence about 1 mrad are obtained. For the THz wave Parametric Oscillator(TPO)-THz by this pumping
source, the 1.63 THz wave with single pulse energy 2.98 pJ is achieved, and the THz wave energy
conversion efficiency is 1.92 x 107",
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Fig.1 Laser cavity diagram of optical pump source for terahertz radiator
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Fig.2 Unity system of pump source
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Fig.3 Experimental principle diagram of external cavity TPO-THz with the surface vertical output
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Fig.4 The diagram of the crystal and the wave vectors for TPO-THz principle experiment
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Fig.5 Display of the laser pulse width
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Fig.6 Display of the far-field laser spot

HT T 78 SN s 2 45 AL R 2R Ol HUR — R i i K 6 Ot LTI
PR, 45 HHR I RE B2 DA M B i1 S TR A B A AR T, T — 2R i RO R0 SR AN, B — PR R THz S
RO R, THz 58 55 & 09 /0B TR AL SE e Wb 72 T — 20 TAE T IT g, Horh i Je 31— 250 19 TR Ak AT S v e i 2
HH LS

HEAT T /NS 85 3R b 2% 5 5 28 R AE I IR SC 06, E AR 28 V B d . DIFEARE] 100 WAL T, 3R
O AR R 150 mI, kb S8 B /N 6 ns, BOGE A K 30 Hz, HOLHEUMAHR/NY 1 mrad, ZEOLHE TR E N
4~5 kg, AETE-40°C~+55°C 1Y B8 Ny B IE# TAE . SCRa BRI, 1% THz 6 IR vT 35 145 1 /N 78 4 45 =X
THz 5T 880 2508, FHIXRE (9 508 R 64T 6 550 TPO-THz, 7F24:1% 1.63 THz % (A ik e & 2.98 pI, XF I (1
THz P g B FEHBCR N 1.92x 107,

S % Lk

[1] WOOLARD D J,BROWN E R,SAMUELS A C,et al. Terahertz frequency remote-sensing of biological warfare agents[]J].
International Microwave Symposium Digest, 2003,2(2):763-766.

[2] M52 CRRIETR . Kbk && D2 W B 2 50 1 BOR 5 OR R [J]. Kbk 26} 2 5 L 17 7 41, 2013,11(6):827-835.
(FENG Hua,LI Fei,CHEN Tunan. Current situation and future trends for THz-biomedicine[J]. Journal of Terahertz Science
and Electronic Information Technology, 2013,11(6):827-835.)

[3 1 XU R AE T HEAE . b 2% H AR A 2 () G0N T SR T[], R 26 k27 15 1 77 8 27441, 2013,11(6):857-866.
(LIU Feng,ZHU Zhongho,CUI Wanzhao,et al. Application of terahertz techniques in space science[J]. Journal of Terahertz
Science and Electronic Information Technology, 2013,11(6):857-866.)

[4] BRI G LA, COMOEZEM ™ A TH2 S BNE TR LT (I]. KR &7 5 705 B 244l 2016,14(2):163-166.
(ZHAO Gang,PENG Xujin,YANG Chuang,et al. Computation and analysis of terahertz wave difference frequency based on
CO: laser[]J]. Journal of Terahertz Science and Electronic Information Technology, 2016,14(2):163-166.)

(5] ARIZEdh S22 6 A5 O AR R A3 19 /N R0 T — B s AR OB AR [0, BOGHEAR, 2016,40(5):625-628. (ZHAO
Gang,LI Jing,PENG Xujin,et al. Compact repetitive diode-pumped slab lasers without thermoelectric coolers[J]. Laser



55 4 4] X o EFE EEXXHEZEHRLRER 533

Technology, 2016,40(5):625-628.)

[6] WU Yu,LONG Xiaoli,JIAO Zhongxin,et al. Optimal design of high power Nd:YAG laser based on compensation of thermal
lens effect[]]. Laser Technology, 2015,39(3):377-380.

[7] COYLE D B,STYSLEY P R. The High Output Maximum Efficiency Resonator(HOMER) developed for long life[C]// 2006
IEEE Aerospace Conference. Big sky, MT,USA:IEEE, 2006.

[8] COYLE D B,KAY R B,STYSLEY P R,et al. Efficient reliability,long-life,diode-pumped Nd:YAG laser for space-based
vegetation topographical altimetry[J]. Applied Optics, 2004,43(27):5236-5242.

[9] COYLE D B,KAY R B,STYSLEY P R.et al. A diode pumped,Nd:YAG,Q-switched unstable resonator developed for multi-
billion shot,spaced based remote sensing applications[C]// 2005 Quantum Electronics and Laser Science Conference.

Baltimore, MD,USA:IEEE, 2005:850-852.

BB RN
X E1968-), B, BERKTA, HSHTR® & RI(1962-), B, AT A, BFRLE, E
Ui, T O O R AY . O BNFE T OGS i T H R 5 e & g
P4 W I 45 77 T 19 T 4E .email:229817210@qq. bkt A=

com.
ZEE(1968-), F, WAL A, BE5
B, BN ZEIROL T 5 TR BT

XIAE(1982-), Zo, WINEEET A, HWH
AR, E 2N ML A T 52

BXFB(1991-), B, mEKWA, Wi+, EE
MFENHEFE5EF#HE AR



