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phenomena to guide the debugging of this kind of laser.

1

Abstract A solid-state laser system with short pulse width, including an oscillator and an amplifier, was implemented.

2

In the oscillator a classical E-O Q- switch method was used. The maximal output frequency is 20 Hz. In-depth discussion
=

and analysis were focused on the phenomena that the laser beam with a quite high energy was reflected from the side of
polarizer. And the cause of this phenomena was pointed out. It has been discussed that how to make use of this
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Table 1 The comparison of single pulse energy between system
normal output I, and output laser I, on the side of
polarizer in system different conditions ( the
conditions refer to the states of the E-O Q-switch and
the flash lamp’s voltage is 1000 V) (unit: mJ)
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A/4 voltage on KD" P (no trigger) 13 98
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Fig.2 Oscillation waveform of output laser pulse from
the side of polarizer (no voltage on KD" P)

WAL KD P fhik Ehn a/a d FE, A ik &
B ZEQUTE 1, J5 ) 4T 98 m) MUREHE . XX FhELA
TLAS T , w4 B 4SS .

RRGHA WBCKE TR KD P dhidm
5 2 FE S A R TGRS A A, A RO
i, i T 5 YRR AF L O G, W] % B AT O, A
AR 2% 5 50 o7 LA B AT 2 % s Mot . T
JE SR ATRAE L, A 7 G B2 KT H FE Ry 400
Vi, A ST I B OB . AT LAy i
B G Q #RFA e &KW, SR TE A A ihiE
KT HLEE R 400 V BRI ZEHOLS A B E, Pt
X Q FFRAIEWTBIE R —Fh i W B .

Sy itk — A 750 A i, Bt — 1> LB R SF L
A RS - S BURE R YAG TE®E, M, .M,
(T =70% ) ¥ B — > i 20 30O 1 I 1 R 48 (LI
3)o EXDRGEHF M, W1E AR Y T 5 R 5L
PR A KD P ghiRpri iy 3L m/EM , M7, 8T IR
M,. TERZRLGE S : 2 KD" P fh A b s 5 A i fik
Kit o BERIR A AR M , BN RO R MR,
fEFIRZ T KD P ks, i F KD' P a9 m
HERON IR A P IEBRAEI N S O, XS BO6FUGE
iR B, 5 4 U PR . R R iR A
FRTF DB RE AL M EAREG
Woe X B, B3 RHET M, SO
SRR E M IR R G 5) o

T KD" P SafknydE B4R/, > B 7E Y
P 04k Sk i iR H L 2 ABOE R TAEYE , 4EFs
ENEWOEIR Y . BB M7, i Bt
HEETh RN, B 10~20 m], i A 4 A it
MM, $ith e 7EX SRR P A — 46 AT 2
REABOCH B NAE N FEB, WREH — M HOEI
K. BT LAMRZE S W R 20 5 B0
i, AN Q FFkB kit , I IR
S, RS RO RERAR /D, R A E fE AR
PR, A SRR e 2 KW, R%GHA WO
iy L BRAE A A AE R WO R o 8 5 T S
MAESF M, BB fER MR P A 1, EHAH
i REREB 10%.

1 2R 40 SEBR A A B i S R4 1R B
- WO AR LB 45 R oW, P LAG RIS R R
TAERAEMT B o6 Q JF EFPBA HFWOLHR % 5¢
LKW, B 4 RIERGHIGAAM A/4 B EA I fih
ZFTASE I, YehkohEIE , Forb a3 40 ps/dive



Supplement B 8% HOLIE Q MIRBIREIR IS 243

MiHT

M3 T=70%

H YAG crystal

The transmission light path of M| equals
to parts of originally system light path
M,

*
‘ b KD*P crystal ek esians

The reflection light path of M| equals
to parts of originally system light path
M,

KD*P crystal

| S Polarizer

3 FHERARG

Fig.3 Equivalent experiment system
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Fig.4 Oscillation waveform of output laser pulse from the side

of polarizer (A/4 voltage on KD" P without trigger)
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Fig.5 Oscillation waveform of output laser pulse from
the side of polarizer (with Q-switch)
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Fig.6 Oscillation waveform of system normal output
pulse (with Q-switch)
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Fig.7 Oscillation waveforms’ comparison between output laser
pulses from the side of polarizer in different conditions
(KD" P: no voltage, A/4 voltage without trigger, A/4
voltage with trigger)
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Table 2 The relationship between the adjustment of

delay-time (which is displayed through oscillation

waveform of output laser pulse from the side of

polarizer) and the laser pulse characteristics with

Q- switch
Delay time 0 ps 45 ps 60 ps
Q-switch laser pulse width 80 ps 15 ns 15 ns
Q- switch laser pulse energy | 195 m] 120 m]J 43 m]
Q- switch laser peak power [2.44 kW | 8 mW [2.87 mW

I T 6 B f BE SE R e T S EAE
HL 6 Q B REA — i 25 R PR R G R HL L Q
R, ARG BARAT T () Fe s kb AE &
9 120 mJ, Bk & 10 ns—~20 ns Rk,

3 ZEgAET

FELR P T R MM BG IR A X — KR Q
arF B BOLAS I LA MBI, 3l i ] X FE PO Y
Sbr TAEPLER TR AT ST AT LA L T 4598

1) 7T Q WOLAR I R+, d THOE
R Q MBS — REBBE , B AR AE I
F AR, EX I R Sk o i o

2) FERDETE Q WOtE IR L, w0 i
6 I, RAE PR TAE, 8 WA 00 i Hh YOt
BRI SR AT LR 2R 5) B Q JF 5% i i 4 3 45
FEOL L, ABRAS S AR A it 28OR

A SCRALRVE T i i 7 O Tl e e B4, X O
1 Tk B A & — R o % BB s ST
REEIEHE Q BobHRC LIF M7EHOLRE Ot
BREE OEPBE JERB TR AR ORI E TE X
e o

& £ X W

1 Jiang Minghua. Crystal Physics. Shandong: Shandong
Science and Technology Press, 1980. 379~394

2 Lan Xinju. Laser Technology. Wuhan: Huazhong
University of Science and Technology Press, 1995. 131 ~
137

3 Zhou Bingkun. Laser Theory. Beijing: National Defence
Industry Press, 1995





