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Fig. 1 Schematic diagram of end-pumped for rod laser
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Fig.2 Geometry diagram of numerical analysis

z



519 X 42, 45 LDA QI il iz B R WO6 A% P8 B i A BRI IE A 777

oT T, 1T  &*T
0c) E—/AT)[ar2 + 2+ }: 5
WG A4 R B 448 47 5 R
Tl =T, — k(DL |, . = h(T—TH—
az 1 2
RCDOL|, = (T T (2)
or

AT Sl s ¢ I a] s CT) S RHRHA G 2 5
JEAH Ksp WL C, NE R A 51,32 R
F1% T2 1 i R 5 A RO R T, A RS
HRE oy A TR =S SRR AR R T
Ve BRI B R E o DRy A SO T ¥ 0 2R L ) 0 O 4G B R
B R O SR BT A 5 g O N R TER JEE 5

KOG RS MBOE A FES & RS
AT TN 63 93 A RTS8 00 A 2, A
— AL A R B

[(r,2)= 2P

rw()*[1—exp (—al)] )

exp [_2(#)_0{2} (3)

REFEREER T RIR A

w(z) =w, +0|z—=z | (€9

I AR E g AT RoR

qg=val(r,2) (5
K P oy AGFRIA BT Hliz B2 5 e A BT R
WREGE N TR 00 HARIEPAR0 HOER K
A s =0 N ARNEALE 5 v Dy i 9O &0 N 461 46
TR Y SR A 22500 287 WY il i D't v e 1k Sl A
AE HY 17 %01

iz A PR TTEE o 25 TRl 2 WO A R 2 A 5
JCAA s B TTAR P I I B AT 30 AL 4 U R A A 2
FIH] Galerkin J7 i e £ A ek 40, W [A] 38 b >R ] )5 22
73 AT A B A B L 23 A
1.3 BN ASH

I J5E A B 37 K AR AR S 51 AR AR b SR 5 AR AN
PRI FRRT 3 o A0 AR AR N g R R BB O AR R A
R

1 2e 20+v) oT_
1—20 or 1—2, @7 ar—o (6)

Sl
Adw w3502 o) SIALEEAE r o = Jri) |
(953 45t sy W BE BT RS L s e DA 78 s ar S BE Y
P ik AR 2, Bl AR 2 A2 A H B e

W H 5 2R A 6k 45 2 B R AE Y 4
SRR SRAEAT A BR TS B WA 2 8% L AR N T 2 [
AR IR g 2 56 A o e AL 7 B A BE D B ) 32 e R 0K
AT B 4 8% 1 B 5 AR A N IR E

Uu,
Vzu,.*’j_;ﬁ—

Viu,+

Sy C A S AE T S BRI A R B T R AR A N
F AN g R AR
1.4 MEEEESW

WA T I 23 7 AR SR S R AR | i T
TE AR RO 5 3 = J T A PR 26 AL A T O
A A RGBT X = 5 T B R R TR HR AT L
VA 45 S I b B AT I S5 SO A R A% B ' BT 3
JEAE 22 (OPD) T 8. — 0% o BA #4005 B8 200 19
AR B A T ) ¢ Kb R AR e R 25

Il !
OPD() = | [s—i}ﬂr)}dzﬂ [ —1) Au(r) Jde—+
S04 on
;,glf[[ae,j(r)e”(r)]dz (8

Xt ﬁﬁ)ﬁﬁ@?ﬁ%ﬂ‘ﬁ;%ﬁﬁﬁi‘ﬁﬁﬂ‘ﬁﬂﬁﬁfﬁ

23R 5 A Gr) Ry A Jo 194 i 1) < BE AR A HE 5 ey O A
BOW AR gk A TR AR 1 Y] 1] B R ER [ 5 1R
A 16 FDID 1] 1 58 R A AL A AN () 3 7 A BEOSUIT 8 5 0]
DI S i 5 1 BOROE B  BAGE R
{14 = J75 ThT AR PR 3%« 5 — 00 i B2 5 1) 3 B R A2 Ak
BRIV R £ s 5 A S T 1 S 1T 72 T R i TR A58 5
T2 =350 AEOAT 5. 78 iz Se e B 0 5 Hot
PR Al O T T T PGB B 4 I AT s

rz

S =3[OPD) —OPD( ]

2 BEHLTHEER

i B 43 A %P LDA i 1 4l 32 4% 4R A BT
Nd: YAG &b (4 i3 BE A0 g 0 A8 43 A TGS 45
BRIV T HUE AL A B RS @3 X4 mm?;
BRI R RN «=0.32 mm "5 7=232%;

no=1. 82;%:7. 3X10°° K ' W% HA AN RH

W hE il R A AR O 293 Kby =5 X107 W/
(mm® « K),h,=0.01 W/(mm® « K) ;3fiz 68 1h
FH12 Wiw,=0.4 mm;8=0. 02 rad; 2z, =0; iz
BIEN 3 s 6 1 45 T RIS 551
T AN BN K 22 B I R A AR Ak AT L 43
E(T)=1.9X10*[In(5. 33X T) "1 ]—
33100/T(W/cm » K)ag +=3.3X107 8T —
1.78 X10 °(/K)
®1 Nd: YAG REHHRHNESE
Table 1

(9

Thermodynamic parameters of Nd : YAG

o/(g+cm ) C,/(Jg 'K E/GPa v

4.56 0.59 300 0.3

2.1 BEHDHE
3 O t=3 s I Zl fl 1) A 1A ) 3R K S 10 O3 A



778 * T

¥ i 39 &

Temperature/K

1 = -
\ Temperature/K

¥
e

b

IRN NN
RN
NN\
NN\ D
ORI Y )

1.1
0 0.5

[\

z/mm

—

3 (=3sHm&|NEETNSAE
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Finite Element Method Analysis on Thermal Lens Effect of the Rod
Laser End-pumped by LDA

LIU Quan-xi,ZHONG Ming
(South-West Institute of Technical Physics,Chengdu 610041, China)

Abstract: A numerical model of the rod laser medium end-pumped by laser-diode array (LDA) is set up.
Under considering the influence of temperature correlation of the thermodynamic parameters of the
material and heat transfer coefficient between air and medium, based on the thermal conduction equations
and the thermal-elastic equations, the transient distributions of temperature and thermal stress and strain in
the rod medium are calculated by a finite element analysis method. The influence disciplinarian of the pump
power on thermal lens focal length in the medium is analyzed. The theoretical results accord with
interrelated experiment and provide theoretical reference for the design of solid laser pumped by LLDA and
experimental study.

Key words: Rod laser; Laser-diode array end-pumping; Temperature distribution; Thermal stress
distribution; Strain distribution; Finite element method; Thermal lens effect
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