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The numerical value solutions of dye Q-switch laser rate equations

Yang Jimin

( Research lastitute of Laser, Yunna Institute of Technology)

Abstract; In order to obtain the numerical value solution of a dye
Q-switch laser rate equation, It is necessary to divide the Q-spoiling
process into four stages and solve them with the aid of computer res-
pectively.These four stages are;1.initial process,2.prelasering process,
3.dye bleaching process, 4,giant pulse process, The solutions which we
obtained coinside with the€xparimental results very well.This mzthod
is similar to simulate experiment and it can be used for laser engi-

neering design,
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23 MEHKDSMBMLEEL fE gt f2dh, BEET . 19, &
(Ty=0.1, R=0.2, W, =1x10"")  EJg W#EHXRT. ¥, WEOREHEN, B

L
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- i e R &R WK, sl WEeE, LRERSXEE
Eoye (ml) |77.663.2’52.!‘345.140.3140.6 REEIMENER,
x4 MUBRASHHMWV . HTL
(T,=0.1, R=0.2, L=40cm)
W, 1%107° 1.9%10°° 2.0x107* 3.0x107°
Aty (ns) 13.2 . 12.9 ' 12.9 12.9
Poye (MW) . 5.8 6.0 ( 6.0 6.0
Eoue (mb) L7760 1.5 { 155 : 233
T o A ] 1 2 3
7 W o 8 T (i), { 2.19 1.33
ME— B M X8 F
20 INPUT &W, go, 1, 2="4; W, 8¢9, R, Z
30 READ Zl! ZZ) S, SD, C! LD’ Ql,QZI TZ’ Ts:TC)H)Tsi Rl’ B00 NO’ Nl
40 DATA 7, 0.1, 1.82, 1.3, 3E+4, 0,02, 8.8E-19, 8E-16, 2,4E+2, 30,
10E-3, 0,02, 20, 0.3, 1,06E -4, 1.38E +20, 1.59E +17
50 C,=CeZ/(Z, #S+Z,#Sc+(Z—-2Z,-2,))
52 Nw=(R,A2)/(Bo#(Z-27,))
54 Lo=2.61# ((1/Nw)AL1,5)
60 A= (2#L,~-LOG(R)) / (2+1Z)
70 T,=1/(C,=»A)
80 B[=C|.Q1*No" (Zl/Z)
90 Cz =C/S
100 Bz=0o6’Cz*Q1*Nu* (Z/Zl)
110 F=N, /N,
120 C, =C./S,
130 B;=C, « Q. aN, % (Z,/2)
140 B =C;2Q,# N, » (Z/Z3)
150 M, =C, # LOG(GoA2) /(2#Z»B,)
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160 Gs=exp(Ms# B, #L_~C))

170 Ny= (-M,#B;+1,/T,) /B,

180 Ng= (~-Ms#B,+1/T,) /B,

190 Y, = (1+M,) /-~ (2#B.owFaM,#T0

200 S, =2#3.14% (R, A2)

210 E, =4%3.14% S,/ (B,A2)

220 Y,=N / (T;»E))

230 PRINT “M,=” 4, M,, “Ms=”; Ms, “C,=”, C,, 4T,=7; T,,
“Y,=", Y, “Yo="4 Y “pnt=2 ; nt, “f=7» ; f, @b, =7 b,
by =” ; by, %by=7y by, “bi=7?; by, %n =7, n;

240 PRINT 4t” ; TAB(15) “Y(1)” 3 TAB(30) “Y(2)”

250 PRINT

280 DIM H(), K2, 4), X(2), Y(2), M(@2)

290 H(1) =H 72:H(2) =H_72.H(3) =H.H4) =H 72,1H(5) =H,72

300 X(1)=Y,:X(2) =Ny

310 FOR T=0 TO Ty STEP H 72

320 1=1

330 FOR I=1 TO 2

340 M(D =X +HUJ -1+ K, I1-1)

350 NEXT 1

360 K(1,1) =B, *« M(1) « M(2) + B; « M, « M(1) - M) /T,

370 K(2,1) =W (1-M(2))B, » M(1) » M(2) -M(@2) /T,

400 FOR I=1 TO 2

410 Y =X (D

420 YAD =Y +HU+1D) =« KU, D3

430 NEXT 1

440 J=J+1

450 IF J<=4 THEN 330

460 L=L +1

470 IF L /2< >INT(L,2) THEN 490
480 PRINT T; TAB15)Y(1); TABGBOY(2)
490 FOR I=1 TO 2

500 X(D=Y (D

510 NEXT 1

530 NEXT T

540 END

WR_. hBilERER
40 DATA 7, 0.1, 1,82, 1.3, 3E+1, 0,02, 8.8E~19, 8E-16, 2.4E +15, 30,
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280
300
330
360
370

380
390
400
490
470
480

40

280
300
330
360
400
490

10, 0.2, 20, 0.3, 1.06E -4, 1.38E +20, 1.59E +17

DIM H () ,K4,4) ,X1), Y4), M(4)

X(1)=2,22E~10; X(2)=0.003785; X(3)=0; X(4)=M,

FOR I=1 TO ¢4

K(1,]) =B, # M(1) » M(2) + B, « M(4) « M(1) ~M(D /T,
K(@,]) =Was Q-M(2)-2#M(3)) -2#B,*sM (1)sM (2) -2+ (M (2)
+M@3) /T, +M®B)/T,

K (3,3) =B, « M(1) # M(2) + (M(2) +M(3)) /T.~M(@3)/Ts
K {,]) =-2«B.«F«MW +M(D - (1+M()) /T,

FOR I=1 TO ¢4

FOR I=1 TO 4

IF L/5<>INT (L,5) THEN 490

PRINT T; TAB (15) Y (1) ; TAB (30) Y (2) ; TAB (45) Y (3) ; TAB
(50)Y (1)

E, RAXEasn, HERE—WE,

MR=: E Wk " & ¥

DATA 7, 0.1, 1.82, 1.3, 3E+1, 0.02, 8.8E 19, 8E —-16, 2., 4E+5, 30,
10, 0.2, 90, 0.3, 1.06E -4, 1.38E +20, 1.59E +17

DIM H), K@3,4), X3), Y3, M(3)

X(1) =2.88E-9: X(2)=0,00379, N(3)=1.86E-7

FOR I=1 TO 3

K@@, =B, *M{) *«M(@2)+B;*Ms*MQ)-MH T,

FOR I=1 TO 3

FOR I=1 TO 3
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