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High-Peak-Power Narrow-Pulse-Width Single-Longitudinal-Mode
Pulse Laser
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Abstract A kind of all-solid-state single-longitudinal-mode Nd:YVOs4 pulse laser based on electro-optical
cavity-dumping technology was designed and fabricated. The thermal depolarization originated from the
nonuniform pump and laser absorption of the two RTP crystals was reduced via precise temperature control
of the pockels cell, and the polarization extinction ratio of the pockels cell was consequently improved. By
optimizing the fall time of the pockels cell driver, the problems such as pulse width broadening and power
dropping due to the too long time of falling edge were all overcome. At the pump duty cycle of 50%, the
incident peak pump power of 16.9 W and the repetition rate of 200 Hz, single-longitudinal-mode pulse laser
with pulse width of 2.85 ns, peak power of 1 MW was obtained. The measured peak power fluctuation of
output pulse was less than +1.8% during a given time of 50 ms, and the time jitter of pulse rising edge was

less than +£0.2 ns during 1300 shots.

Keyword laser; single-longitudinal-mode pulse laser; electro-optical cavity-dumping; high peak power;

narrow pulse width
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Fig.1 Experimental setup of electro-optical cavity-dumped Nd:YVOs laser
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Fig.2 Oscilloscope traces of cavity dumped laser pulses at different states of RTP crystal temperature

£ FIRSEG R, /R & LEYSOP 2 w5 il i) R SR Sh IR 3R Bl . 43R T AF/E &
A 200 Hz WM R 1.4KV . kRS [A] 200 ns 1, s fRARESEH 1064 nm HOGHIK
i v R B S W R 2 RE R SR I 3R, &S S R BRI ()
26.5 ns. MR SR G M TIERE . BARIBHE S T RIERE, UE— P R ROBkTE
B it W Th 26, FRATBETHIF ] 1 — & e B T 5w R S ORI SR BN UR 3 2H LA“Marx”
ZERIHEB S B R R A . L AR L UK 6 A FMMT4A17 A (Zetex 2
H], FENG-EE R 2 R OR T 320 V), R F R A AR K R AR R .
2 A 2 R A . RSN UR A B F YRR A EKSMA 24 R 4277 1) HVA0WM B i e
R, AR 0.6-1.6kV R, dR KA T30 40W o fidi A A5 5 DU Ry 25 48 s 2%
AN . B 3(b)2 K B 1 IR 5 R 3 5 /R G S AR (K S5 500, T BRI )
X 3.8 ns.

Bl 4 525 B B LEYSOP 2 m) & il (¥ A1 1 CAFl 1) s H DR B VR IR Bl 3% e /K &, ikl
PO S H O Ik B8 B2 5 I D e B AT IR D) R AR R R . A LEYSOP A wE
i) Py e L SR B VR IR B3 B K T, WO Rk i 5 FE B S A T AR AR K M IR T %
169 WIS, OB TR 4.8 ns, EOHHIEEDIFY 0.19 MW. HfEH B SRt
i L R BNV IR A1) 5 K G, K T 5 S VAR T R AR A PO 2 B R 5 o SR VA Th Ry
16.9W I, WO 58N 2.8 ns, KM IEAETIZ0N 0.79 MW . i1 -3 58 /R & HI T RIS
(L) AR FEE 90N, PA) A T B L )T e B 1] A B£8R ' 7 Jis A AR 3 RO D«
PRI P s B A 5 A0 S P s TG AR I AL 5 TR 3R 3 B8 PN s 0 22 BRI, RO Bk B A3 B ik — 28
JE7E . EHD WA R ER .



K3 KM LEYSOP 3REhiE (a) A1EHIEKENIE (b) IRENHE 5o KGN B 5 5 BB R
Fig.3 Oscilloscope traces of transmitted signals using LEYSOP driver (a) and home-made driver (b)
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Fig.4 Pulse width and laser peak power as functions of peak pump power using different pockels cell drivers
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Fig.5 Pulse width (a)and laser peak power (b) as functions of peak pump power under different duty cycles
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Fig.6 Oscilloscope traces of single pulse and pulse train
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