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Simulation of actively Q-switched pulse parameters
in Nd:YVO, and Nd:YAG
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(School of Science, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: Using Q-switched rate equations, the relationship among the optimum reflectivity, maximum
pulse energy, largest peak power, pulse width and the dimensionless variable z was analyzed, and the
influence of the condition of different cavity roundtrip dissipative loss, cavity gain and inversion reduction
factor on actively Q —switched pulse parameters in Nd:YVO, and Nd:YAG was also analyzed,
respectively. The modeling results indicate that the optimum reflectivity and pulse width decrease with the
increase of cavity roundtrip dissipative loss, and the maximum pulse energy and largest peak power
decrease with the increase of inversion reduction factor which affects maximum pulse energy and largest
peak power greatly. One can make the Q-—switched pulse parameters embodied through the certain value
of z.

Key words: actively Q—switched; simulation of pulse parameters; inversion reduction factor;

dimensionless variable z

KB .2014-11-21; f&iTHHI.2014-12-25
EE T . /N K (1988-), 53, A=, %8 Ak 2 MR AR e LA KOG Q B 7 T ST . Email: 171199519@qq.com
WIES . & 2222 (1975-), 2, Bl U2 1, B2 F LD Zli & B A ROCE B AR B HAYHFFT, Email:gll_75@163.com



% 7 FEEF NA:YVO, 5 Nd:YAG % 38 Q Bk b A 4 1987
T I =20 1 ORI K s T S0
=

FHIHQ BOLATESR B OGN R BOL T
ik R SRS IZ R, 5988 Q
WOGESH L, F3hIH Q WO &8 T 5 15 2] & e {1 %
I Bk o Ae e BBOtE Y, T Nd:YVO, flik 5
77 41 H.(90~100 ws) , POGHE 25 1 I H E A i 4 i
MR, WE AR FESE Q WO TAEY T, B
Nd: YVO, BT R R T HAE K IH TR T 3k
e Ot Y, BT Nd:YAG Sk B AT 545 1)
e 6 A K (230 ws), A S 7= EE )
(e WRAEL L) 3 s ik BB S A OGP, 20074,
Y.Wang 538 T /618 Q Nd:YVO, % ik 98 i ot
i, I A EASE I T K SE Sy 2 ns B9 BOGH
2012 4F | Y.Bai 4538 i HL % 0 i B % Nd: YAG £ 31
T kb B 24.3 m], WEH T4 5.11 MW, ik 9% 4.86 ns
[ 355 nm SFOGH T [R)AF | S A58 I A ORI ET
F Y Nd: YAG &A1 2 ik oh GE i 42 m), WEE T 3%
100 MW, Jlk 5 9.2 ns B 1 064 nm 06 H i © 7] DIH
HH S ) 8 SRR AT A K, ELE R E B 25 Y 4R
F 1 AR5 4 Nd:YVO, 5 Nd:YAG i RE 9% 75 15
s R Wk bR i | d R IE(E D 5 ik 5 43 ) ol 2 /0
HIE Q WOLHI

SCHEE Q HURTT R &, HES bk oh A AR
HHEA AT Ry, T K WK RE B E ey, BRI TR
P FUBKORTEE 7 5 0948 B 7 1056 & 320 Bt
Nd:YVO, 5 Nd:YAG 7 #4853 A 55X, 45 g
PRI 25 | B IR s 11 R 4R 5 B i 2 0 % Q
kb ZE i sg e, i Y LT 6T R b ]
TR, fieJa XL S8 AT T B0k

1 BERFENEL

T Q WOLAS Y S B ADL 1m) il fie AR U1 45 2 i P
T ROH L b PR T ROH E n 5 IR AY A2 16 5%
Fer

dé _20nidp ¢ (1)
dt t, t,

dn _

dT——’YU”Hb (2)

s o N B SRR L o8 TARY) B K
y 9 BRI 5 ¢ DG s R R R I

I 1] t;% SR A B I L Ot
11‘1(;)+L}

H 191388 3o TR s ) B A

M P A% B H 3 115 (Lagrange multiplier) , >K i
Tk b Uk R B ST R Ry, SRR IR RE T B,
I RIEAH DR P, MUK IR SERE 7, 2351028

Ru=€xp —L(%H 3)
Ep=TVA 1(z-1-Inz) (4)
207
e e
P [S5208 | [o[20 ) 1o 22| [ 5)
1
g1 )

Ky WO TR RER: A RO o5 3 1 T
%R%%%%%zi%gﬁlﬁ%ﬁ&ﬁ%mﬁ%
188 25 S HORHRRE A LA L /M5 B0 25 BB go=omi,n
WA MR TR R T LU HAS B 2 50 G 25
IE H, T 55 10 PR SR e R L L
2 Ez0iA Q Bk SER I
2.1 EzhiE Q Bk R MM B A K 5 R A

Tk o S OB B A G R B % 1 TR, 111 %
%Tﬁiiébﬁ%% L ﬁj\%ﬂﬂ\] 0.02.0.04.0.06.0.08 1 0.1
it , S R A R R R TC R A5 2 IR

£ 1S EEMNELSE

Fig.1 Related parameters about the simulation of

pulse parameters

Parameter Nd:YAG Nd:YVO,
o 2.8x107" cm? 15.6x10-19 cm?
l 10 mm 10 mm
' 10 cm 10 cm
L 0.04 0.02
A 0.1256 cm? 0.125 6 cm?
hv 1.87x107"J 1.87x107"J
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Fig.1 Optimum output reflectivity as a function of z under

condition of different cavity roundtrip losses
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Fig.2 Maximum pulse energy of Nd:YVO, as a function of z

under condition of different inversion reduction factors

50
40t
30t

20} |

Pulse energy/mJ

10p /)7

0 éO 4I0 6I0 éO 100
z
Pl 3 AT R4 320 IR 7 4614, Nd: YAG 9 85k bk i R 2
iz SRR
Fig.3 Maximum pulse energy of Nd:YAG as a function of z under

condition of different inversion reduction factors
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Fig.4 Maximum peak power of Nd:YVO, as a function of z under

condition of different inversion reduction factors
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Fig.5 Maximum peak power of Nd:YAG as a function of z under

condition of different inversion reduction factors
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Fig.6 Pulse width as a function of z under condition of different

cavity roundtrip dissipative losses
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