20 6 Vol. 20, No. 6
1996 12 LASER T ECHNOLOGY December, 1996

M
( . ,362011)

Fan s

Nd YAG

Rediscussion on longitudinally pumped quasi-three level laser system

Lin Bizhou
(Institute of Material Physical Chemistry, Huaqiao University)

Abstract: Taking into account that the laser upper and low er levels have different level lifetimes
and that the natural decay of the upper level will affect the population of the low er level, the author rev+
ses the quastthree-level model developed by Fan et al. Although the derived predictions are similar to
those by Fan mathematically, the revised model is more appropriate to describe the lasing process. The
theoretical calculations have a good aggreement with the experimental results.

Key words: longitudinal pumping Nd' YAG laser

4F32— 4los2

946nm Nd: YAG ,Fan  Byer
[

, , Risk

[2]

946nm Nd YAG : Fan ,
, 946nm Nd YAG s
[1] Nd™* 1 :

B B

dNo(r, z) Nof(r,z)= N2° facO[Nofr,z)= Ni(r,z)]
Zdt _ szrp(r’z)_ 2 T2 2 _ 2 2 . 1

D*Py(r,z) (1)



375

20 6
dNi(r, z) Ni(r,z)- Ni,° Jf1¢O[No(r,z)— Ni(r, z)]
—a =" SiRry(r,z)- T, + . D*Po(r, z)

+ {f1I[N2(r,z)— N2°J)/(f 2Tar)

(2)

0
? Ni(r’ z) ; Ni ? \- relaxation Zfiz
fi . Nd¥
YAG f1=0.0074,f2= 0.6; T : T ol 5 Ty
se ;0 o ;R (S —ar,,
R= P,/ hV, P, M= 1- exp(- a,l) —
L ap , h Planck
" > I‘p( T, Z), ‘-PO( r, Z) Fig. 1 Energylevel diagram of the
, fffp(r,z)de fj%{r,z)dV: 1 (3) 946nm Nd YAG laser
TEMoo ,
rp= [(20,)/( W )*) Jexp(= 2r*/ w,?) exp(— a,z) (4)
®(r,z)= [2/(Tw,*l)]exp(- 2r*/ wi?) (5)
, Wi R r=0 1/e
’ ® - £ ﬂ N(r,z) @ (r,z)dV- &/T.  (6)
JAN(r,z)= N2(r,z)- Ni(r, z) ; T=2nl/c¢(L+ T) L
T
[ 1], [ 1] ) (1)
( (2 ):(2)
( (2 ) 4 [1]
No>N, . N, . (
)
., (D.(2) (6 R Py
O}
AN(r,z) = [WRrp(r, z) [14+ (¢ n) Y DPo(r,z)] (7)
Pow= [ThVy(w, 2+ wiP)(L+ T+ 2V °1)]/(40YT,) (8)
L+ T_ ro(r,z) ®(r,z)dV 0 Po(r,z)dV
N || o R || e e i
Y=+ (LT L) lf 1+ Bf2 [1,2] , ¥
, [1.2]  F= T%(f1+/2) [2] . wp/ wi
, wp> Wi ; , wp N
wl (10) s wl ,Wp , Pp. th
(9) , wi*l w,’ ,
wp= WIi= w , (9) R Py, th D
R : Ru= (Tw?)/(20¥)(L+ T+ 20V,°1) (10)



376

1996 12
Pon= (W) Run (11)
R= (cO/n){[(L+ T)/(2d)] @+ N,"Qdn[ 1+ (¥ Q)]}/{ D= Qln[ 1+ (W Q)]} (12)
. Q Q= (nTw?l)/(2f o) Pou Mdope
Pou= (ThVic)/(2nl) ® (13)
Nope = (TeNy)/(2nl) = (VI/ V) [ 1/ (dR/Ad D) ] (14)
WY,
L.
. (2)
, [3]
[1,2] , ¥ i
T < T . ’ gso
T Tofs :40
2 (12 ,® R , Maope Eh
i [ 2] AL R LU
(7) : wp/wi< 0.5, Thlope )
, ; wy wi> 0.5, Tgpe ) Fig.2 Comparison of theoretical predictions
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2 946nm Nd: YAG pamped by a dye laser( A,= 588nm)
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