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Influence of Q-switch on signal pulse in wireless optical communication

HOU Jun-hut, GUO Jian-qiang , WANG Li, GAO Xiao-rong, WANG Ze-yong
(College of Physical Science and Technology, Southwest Jiaotong University, Chengdu 610031, China )

Abstract: In order to analyze the influence of Q-switch in a laser on the output signal pulse in wireless optical
communication, on the hasis of the rate equations, under different Q-switch function models, the power and waveform
characteristics of the output signal were theoretically analyzed and simulated. Then the obtained data were compared with the
raised cosine roll-off signal. The results indicate that the output pulse of a Q-switch laser has excellent power and waveform

characteristics, which make it suitable for long distance wireless optical communication, restraining code intercross and reducing

the bit error rate effectively.
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Fig.1 Raised cosine rool-off signal

W, PR ILIREE R 5 A & BB TR 1 Rk oh
M, POEAR TR EE W O, (R 1 7] LA 28 b 470 ) 45 (8] e
o AREEEFENLALEBREFLRES, BT
LA AT iy G B3 40 A ) BRABARE A

2 BEKEBEREMLKPRHIER

BRI Q BOLBRE S K XL BOLEFE P
(I , B S T A T IO G IR e BT B A, LA bk o
HEREHEE,

2.1 8 Q #HE Bk AR

WOETY B 3 R R e R AR SR T B L FIRE Y
W TFHAEZ B A R R TR, D4 RER A
45 A, OB U e AL OG5 BE B (B 2R A RS
B

dAn

=nW 2B A
i - M 14“AHE# Vo = npdy

2B (3)
G = A= phrgd - ad

wAv

AT, An ARFERTEEE, 0 NERNETE By N
GRS BB, W A2 B R BRIE LA, Ay O B R AR
SR, B BEERFFar m BB Av HETE, 0y Flony
SRR RS B RRLTFE R S TR A v Ok
PO 0, BT SHRFE . A BT AR

7E Q H(EFe) FAMER P, i TROLSLT
DEEARBES R, B OGRS BU A 8 &R SR

AR B B SR TR An,,, 952 =0,
i

wAva,

At = 2B, phvod

(5)

K'Y,

- . Az1C3 _ = 633 . (6)
whvy w 8mhyy 't

A, c HEEFRE, H(6)XRAGS)KXTH":

21

Mm:ﬁﬂ%%&ﬂg 1
#(6) FAN(T) RALABEFFR (4) TS
dAn =_2_A_na¢
de An, !
6 A (8)
i = (g~ 1)ad

(8) BN Q BOLIRGER TR, N THHITH
HATRUERS, LA Q FF R B X (IRE
R o, ERBRIAR) . ATRERNL, H50
Hr AR O R B89 O R I Bk b R, O Q 18 (B
#) BRI

2.2 RkMIhE ERSHBRENTHEIXER

fBLE FE NAFE @, TES 7 0 W 20H — R, i 2
A

A4

B - -

)
o —»>
t/s
Fig.2 ldeal Q@-switch function

FRR I BR R H . XM ¢ <0 B, IFE(E I —E RME A
TR 2T, AR A —B/ME B,

KA 4 1 Runge-Kutta 3£ %t 3 R 7 f2 4 (6) =
BATHUE KM%, JFE AL F R E th &k & 3
FiiRo




220 W% # A

2011 3 H

A/B=5

t/'107%s
Fig. 3 Photon density curve under different initial inversion population den-
sity
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Fig.4 Relationship between photon density and Q-switch time under diffe-
rent function models
a—the linear Q-switch function b—the Gaussian @-switch function
c—photon density under linear @-switch function model with diffe-
rent switch time  d—photon density under Gaussian Q-switch

function model with different switch time
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different Q-switch functions
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Fig.6 The pulse and raised cosine roll-off signal
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Fig.7 Photon densities under different Q-switch functions

a—the linear Q-swilch function b—the Gaussian Q-switch function c—photon density under linear (}-switch function d—photon density under Gaussian Q-

switch function
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