ERVIE G R H {;'?i iR Vol. 37, No. 14
2010 4 4 J CHINESE JOURNAL OF LASERS April, 2010

NEHS: 0258-7025(2010)04-0917-06

e e Y fiie YAG-Nd: YAG H &
i AR T S B P
$ORORREC R 9 OBAR REW

( UV R R A A B BRTE PE 5 710055 )
PP A SR B SA R R 2 5 TR R B . BV PY % 710055

WE OO T ARE (LD 5 i 2 O A B A B 380N ) éiTlﬂﬁﬁé@,nﬂiﬁ‘Eﬁ\ﬁﬁﬂfﬁﬁg@%
YAG-Nd* YAG 52 & i A £ 23 A 450 8 A R 48 AE B8 B0k i B0 S 3 45 38 1 8 i3 307 06 i o T il iz YAG-Nd::

YAG B & IJEIHZ'S@YD%E%E/‘J*%?’%*E%%Q\;IEOﬁﬁﬁﬁi%/f*ﬁT&%Eﬁ%E%%ﬁfRﬂ'»J\‘ﬁ}ﬁﬁjll\ﬁ(,YAG sl A I X
YAG-Nd: YAG &4 il PR L BE 370 16 5 W) BT 2 25 R R W1 4 LD Bt DR 50 WO 248 5 S A i 80% 8200 .4
W L R T AE YAG-Nd: YAG & & f (R BRI 5 & S AP iR IR TT 132, 7 CL P YAG Sk KR
1.5 mm,Nd: YAG @RS mm. 885 745 4 Bt 20 8O 1. 0 00 BF T4 R 0 /N O b PR 8O0E L A BB EOE &%
AR R A TR .

REWR  WOLH YAGNA: YAG B 43 S AR i A 007 s RA000 5 38 B2
FESKS TN248.1 XHKARIRE A doi: 10.3788/(,JL20108704. 0917

Temperature Field Characteristic of YAG-Nd: YAG Composite
Crystal Rod End-Pumped by Laser Diode
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Abstract In order to solve thermal effect of laser medium end-pumped by laser diode (LD). a thermal analysis
model of YAG-Nd: YAG composite crystal rod with adiabatic end faces, fixed boundary temperature and consecutive
heat flow interface was established. A general analytical temperature field expression of YAG-Nd: YAG composite
crystal rod end-pumped by super-Gaussian beam was obtained by the methods of eigen-function and constant
variation. Meanwhile, some factors, such as the super-Gaussian beam with different spot radius, different orders and
the length of YAG crystal, which influenced the temperature distribution of YAG-Nd: YAG composite crystal rod,
were quantitatively analyzed. The results showed that when the output power of LD was 50 W, the transmission
efficiency of optical focusing coupler was 82% , the maximal temperature rise of the YAG-Nd: YAG composite crystal
rod, in which the length of YAG crystal is 1.5 mm, the length of Nd: YAG crystal is 5 mm and the neodymium ion
doped concentration in the crystal is 1.0% (mass fraction), end-pumped by the forth super-Gaussian beam was
132.7 C . The results would provide a theoretical basis for reducing the thermal effect of laser crystal and reasonably
designing thermally stabilized cavity of solid-state laser.

Key words lasers; YAG-Nd : YAG composite crystal rod; analytical analysis; thermal effect; temperature
distribution
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