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Study on thermmal conductivity of the YAG and GGG laser crystal

WANG Bao-song, JIANG Hai-he, JIA Xian-de, ZHANG Q ing-li, SUNNDun-lu, YN Shao-tang
(Anhui Institute of Optics and Fine Mechanics, Chinese Academy of\Sciences, Hefei 230031, China)

Abstract: For the sake of studying themal conduction characteristic of different doped YAG and GGG laser crystals, the
themal conductivities of different doped YAG and GGG laser crystal generated from 273K b 393K were measured by making use
of instantaneous measuring method, and the temperature field model of, the experimental samp le was established, the function of
themal conductivity © the temperature was educed The obtdined)conductivity/temperature curves aimost confomed with the
experimental results The experimental results make clear-thdt" the themal conductivity of the laser crystal decline © the
temperature, the themal conductivity of YAG laser crystal-deelines after doped with Yb ions, the themal conductivity of the GGG
laser crystal declines with the rising of the doped~Nd ions concentration Finally, the experimental results were theoretically

exp lained
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Fig 2 Sketch map of the model
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Fig 3 Themal conductivity of laser crystal of experimental results
a—YAG, Yb YAG and Nd YAG b—Nd GGG
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Fig 4 Themal conductivity of laser crystal of theoretic results
a—YAG, Yb YAG and Nd YAG b—Nd GGG
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Table 1 Contrast of the experimental resultswith the reported at room temperature

atomicity fraction of sample

. i YAG Yb YAG (0. 08) Nd YAG(0. 005) Nd GGG (0. 005) Nd GGG (0. 006)
(dopant atmicity fraction)
themal conductivity
1 1 9. 48 6. 52 7. 94 7. 24 5. 82
/W -m - K™ ) (at 300K)
value of references
(dopant abmiicity fraction) 10, 3% 7197 (0. 08) 1317 (0. 011) oltl (>0, 02) oll (>0, 02)

/(W -m™! - K1) (at300K)

(EXTEHI T2 14 B2 A B TR B2 1

] 3] 4 SR R T R R
38, R S TG 46k T S S
O SR TR o 75 T S M IR 1 R B bt
T FETEHRAE SR o SRS
Bate = Do dv R o RECERAE AN TP

KEHBRE, VAR THEE . ASEERES M FEEZ
B P H R SZ I, B R Rl R A AP AE A
Fa AT (T<Op ) FAT Ao &0 @i (T»6,) K
A ko 1/To SERGTRRTE & T =i 1 4, BRI 3§
Rl oA el N ey ST

£ 3afllld 4a , YAGRIKZ B R E T F M
BT B4R Yo' /NS YAGH Y Hg
&, Yb, NdFl YT 507 173 04, 144 24°FR
88 91, Yb' ', Nd "I Y TE T2F425 M @ 086mm,
0. 1nmf1 0. 089nm. Yb Al Nd Y 5l 7 it it KT Y,
YO UE TR YN NGB A YR
YAGZ: YO '1B2%)5 G EIS % B R SN s
ST SRR FE AR A P B e AR SRR A T R B
o YAGT# Nd "I NS i KT Y,Nd B 1
KM VUG K RS (1545 40 5 T L
JE R AR S 25 R AR S 5 R SR A 7 R R
I MG X 5 S50 45 RARAE

TEE 3FIE b F T 85 7% 0. 006 1Y
Nd GGG AR TR T B4 T4 %Ch 0 005 )
B0 . B4 Nd R AY Gd A2 E  NdFT Gd
MR T-H50 08 144 24,157, 25, Nd " FIl Gd™ " & 12
25258 0. 1rim, 0. 094mm; Nd J& 74t He Gd B/,
Nd' "B 2R G K . AR Nd &5 5
MR AR 22U PG |5 B0 A N B i AR 3 K
BT ERAG A SR T R T

A0 L1

TE 273K ~393KHK T 1) 35 B Y5 BBl A, FH B 285 ik v
Pl T H O AERIARBZ: YAGHT GGGRIE Al A

TR BRI IR A M4 S5 R AR
V] A R AR R B IR BT RS YAGH
TRZE YO B AR E VS ARAE T IR GGG A I BT K il
B Nd YRR TR FEEAR o JF XS S8 AT T #IE
AT S T SRR A EE A G A AR R
JERIRBOR R BRI 2 5 SLde Ml 4 R F AR A
FFo YAGHT GGGmfdehy &4 il J% MY &L Lt %5 =
LR EE PR R AR R R A AR SR
P28 TR 1 U B N AT I e A 500 e BE R AR
H 25

O o o o

[1])“ZHANGQ L, YN Sh T,WANG A H et al Research progress of the
laser crystal GGG gecies [J]. Chinese Joumal of Quantum Electron-
ics, 2002, 19 (6) : 481 ~484 (iin Chinese).

[2] ZHANGQL,JANGH H, YN Sh T Properties of LD edge-pumped
Yb YAG laser [J]. Laser Technology, 2005, 29 (1) : 82 ~86 (in Chi-
nese).

[3] JANGHH,JA XD, YUAN ZJ et al Lasing features of flash lamp
pumped Nd®* GGG Laser [J]. Chinese Joumal of Quantum Electron-
ics, 2003, 20 (6) : 648 ~650 (in Chinese).

[4] WANG zh B, ZHANGQ L, SUN D L et al Study on defects of
Nd GGG laser crystal [J]. Chinese Joumal of Quantum Electronics,
2005, 22 (4) : 574 ~578 (iin Chinese).

[5] KRUPKEW F,SHNNM D,MARDN J E et al Spectroscopic, opti-
cal, and themomechanical p operties of neodymium- and chromium-
doped gadolinium scandium gallium gamet [J]. Joumal of the Optical
Society of America, 1986,B3 (1) : 102 ~113,

[6] YANGQ Sh,PU B R Advanced heat transfer [M ]. Shanghai: Shang-
hai Jiaotong University Press, 1996. 6 (in Chinese).

[7] JWAL,FANG Zh H,Q AN X H. Advanced heat transfer [M ]. Bei-
jing: Advanced Education Press, 2003. 254 (in Chinese).

[8] SACK GA,OLNMER D W. Themal conductivity of gamets and pho-
non scattering by rare-earth ions [J]. Phys Rev, 1971,B4 (2) : 592 ~
609.

[9] CHENAIS S, DRUON F, BALBVIBOIS F et al Diode-pumped
Yb GGG laser. comparion with Yb ‘YAG [J]. Optical Materials,
2003, 22 (2) : 99 ~106.

[10] PFISTNER C,WEBER R,WEBER H P et al Themal bean distor-
tions in end-pumped Nd YAG, Nd GSGG, and Nd YLF rods [J].

IEEE J Q E, 1994,30(7):1605~1615.

[11] JANGB X, ZHAO ZhW. Room temperature absomption and emission
pectra of Nd®* Gd; GasO,, crystal [J]. Joumal of Synthetic Crys-
tal, 2004, 33 (4) : 581 ~585.





