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FARTIE I AR T IR ET Nd:GSGG & ik, FF7EH LRI L BkE o (111) |, R ¢20 mmx1 mm
HyFEGD, XHEEYE. EER T A PE lambda 900 735656 B HUE 3 400~2700 nm @R UL, I 808 nm
WIEH &, A Fluorolog-3-Tan St UM B T dt (A 7E =R T W 96615 M 2t Bl h 8.
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EOTR M EIFEIR Nd:GSGG &b iR ifd Rl R F L Rl R 8. U R B o 5BEMK T %
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d BREE, R ERASDCEEELFEHNRSTE

R=(m-1?2/(n+1)? (2)
n HHTHE B, Nd:GSGG SRR 5T R 7T LA BN K /R T R F

n? = A+ CB/(C)? — 1) + DX?/(EX* — 1), (3)

A, B,C,D M1 E BEX/RERE, "TLANOCHR [2] F4&F], 0F 1 PR, 7€ 808 nm 4MEF] n T 1.9486 .

Table 1 Seamier coefficient of GSGG crystal

A B C D E
3.743782 | 4.426317x10"%cm? | 4.324039x10%cm ™2 | 1.067490x10%cm =2 | 1.55817x10%cm™2

E1RET# N BFRERN 0.6at% By Nd:GSGG @IRTERR TR, bl TINEES 11y, F#
RASH 17 A RRBKTE, HAH 5 DA MR ES, 75 808 nm LI T &R A Rk E,
R RE o A 4.72 cm ™!, RBEREBE AR Sne=a/N18, N K BLERAMBIEE T, BFI7E 808 nm
2, Smw=6.15x10"cm?, & T Nd:GGG 5 R EH 1% b 6 U [74.02x 10~ 20cm?, Ky R I BT A 7
TSR PR R RRIR, M F TR TR R .
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Wavelengitnmn Fig.2 Fluorescence spectra of Nd:GSGG crystal excited by

Fig.1 The absorption spectrum of Nd:GSGG crystal 808 nm wavelength at room temperature

AR 808 nm YWEM A, EERT, EA Fluorolog-3-Tan Y {UMIR T & M B 726 0618 R 56 e
#Fay, FOLEWE 2 BTk, 1E 900 nm . 1100 nm Fl 1340 nm MHEHE T S %K G, SRR T
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Fyp0 =g . *Fa2 9410 F 1Fs g BIBRIE. Hop 1y o RIEMTOLA L ER, &
& BHETE 1060 nm &b, T Nd:GGG Skl &R & STHETE 1062 nm, Nd:YAG #97E 1064 nm.

& 3 HEEHTE 1060 nm KBy TGS & SR B, FEULHATIE T i G H70O M2k,
B 4 fFR. SRR SRIN 200 K, ASPRUHSHREM FEEIS R 3 nm . RFEERHASHIT
Nd:GSGG @RTEZE R THFLHFMA 289 us, 575 Nd:GGG 1 Nd:YAG GIKH#ITT i, 5L 2 Fr
&, AEFTEH, TETHRAEE NG KE Nd:GSGG @A EHFEMIE T Nd:GGG & &M Nd:YAG
mEiR, SrBIEHLY 32 pus RN 79 ps . HIEHFMRMGETTUE LRRFMBERELZWR T, M7 8, &
FIF 56 T R R Ry R & .

Table 2 Fluorescence lifetime comparison of the Nd:GSGG, Nd:GGG and Nd:YAG crystal

Crystal Nd:GSGG | Nd:GGG | Nd:YAG!?
Fluorescence lifetime(us) 289 257 210
Emission cross-section(10~%cm?) 1.0 2.1 3.4
B R B 58 S K 96k #F i At A\ Fiichtbauer-Ladenburg 232 [9:10]
A I(A)
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Fig.4 Stimulated emission cross-sections(*Fss —*I1;/2)
Fig:3 Fluorescence decay curve of Nd:GSGG crystal 1104 from the F-L formula in the spectral range of
1040~1080 nm
HET BIRTE 1.06 pm MEEHZHOL S B, HLRmE 4 R, Hf 1) RRTOEIEHHEE A 00k
RFNABE, 7aa FTOEHFM, o HEHE, n BITHE, B35 Nd:GSGG EERT 1.06 um FHItigE R

SHEE Y 1.0x107¥em?, MK 2 FEI/R. FIBRFEEAG RS CEIGER 1.3x107%em? P &0 44850,
Hoh, Nd:GSGG ByIEE %R §HEE KT Nd:GGG #7 2.1x107Pcm? [ 1 Nd:YAG!'? ¢ 3.4x10~9cm? ,
AT RBERA AT RB IR ROC IR, D ZMEHREE M TR0, @i a Mm%
wIiRE Bl

4 4 ®

RRAER I ER ST HEML RS NdGSGG &k, MHCHERENIT TR, HREW, GkE
808 nm S RABRHIRK AL, BEE T _MERMH. HERERMTIEKSTIEOT 1060 nm 4, G KE 1F;)
LRERRI T TF i K 289 ps, BB T Nd:GGG 1 Nd:YAG &k, KL% frf # T Hm H o Rl i i

3R E. Nd:GSGG &ARTE 1.06 pm Miir & IEE % HEEHET Nd:GGG fl Nd:YAG &k, BRI Fhkop
ek IR iR
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Study on the spectral characteristics of Nd:GSGG laser crystal

SUN Dun-lu, ZHANG Qing-li, WANG Zhao-bing, SU Jing, ZHANG Xia,
SHAOQ Shu-fang, GU Chang-jiang, WANG Ai-hua, JIANG Hai-he, YIN Shao-tang

( Anhui Institude of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China )

Abstract:  The spectral characteristics of Nd:GSGG crystal were studied, where the crystal
was grown successfully by the Czochralski method. The absorption spectrum in the range
of 400~2700 nm was measured. The fluorescence spectrum and lifetime were determined by
exciting with 808 nm wavelength, the emission cross-section was calculated by F-L formula.

These parameters were also compared with Nd:GGG and Nd:YAG crystals.

Key words: spectroscopy; GSGG crystal; absorption coefficient; fluorescence spectrum: fluo-
rescence lifetime
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