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Fig. 1 SCF measurement set and data handling system

Li—CuBr laser Iy—tunable lamp D;—photomultiplier Ds—
photomultiplier with intergrating sphere  A4—digital contral
lock-in amplifier C-—computer P—printer
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Table 1 Results of the absorption measurements and transition of energy levels

Wavelength (um) absorption Loss (dB/em) Transition of Energy level
0.87 0.76 LYY
0.81 2.52 o> Fsm
0.75 3.0 o4l
0.68 0.64 og>4Fyp
0.63 0.29 o>y
0.58 2.22 B P L C P BT
0.53 2.1 o m—>2Gg 0+ 2K 190+ 3Gim
0.48 0.57 on—riGyn+iGin
0.45 0.54 4l >2K15/24-2Dspa
0.43 0.28 41y/9->2P1 p+2Dgpa
0.36 0.40 41y/2->Pya+41Dyp
(pm)
vl ] i L | —
, el (na) 1.0, 1.06 1.08 1.10 1.12 1.1
860 880 900 92 940 960 i ’
Fig.3 4Fg;95%4, fluorescence spectrum Fig. 4 4Fy/9—*141s fluorescence

of Nd** in YAG SCF

spectrum of Nd3* in YAG SCF

Table. 2 Wavelength of fluorescence lines for Nd** in YAG SGF and bulk erystal

i Fa;z—"‘q;;n

4F3'.'2—)"111[ﬂ

Wavelength of bulk

Wavelengtih of 5

Wavelength of bulk

Wavelongth of SOF (am) crystall®] SUF(nm; eryat]!
868.8 BE88 1051.8 10515
875.0 8757 {_‘Ltlﬁfiﬁ
879.0 2790 1063.9 10618
884.6 3839 10638

13861 10650

890.8 8911 1067 .8 10678
{8929 1073.4 10743

900.2 9003 1077.7 10784
938.0 9378 1105.2 1100%
§45.7 9450 1112.2 11113
1116.0 11178

1122.4 11245
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Fig. 5 Scattering loss as a function of position
for 1* and 2* Nd:YAG SCF
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Fig. 6 Photograph of the Nd:YAG SGF Fig. 7 Photograph of the 1#* Nd: YAG
(a) Head (b) End SCFEF (100 mm)
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Fig. 8 BSurface morphology of Nd:YAG SCF by SEM
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Study on optical properties of Nd:YAG single-crystal optical fiber
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Abstract

This paper presents the absorption speofrum, fluorescent spectrum and
soattering characteristic of Nd:YAG single-orystal optical fiber (SOF). The measured
results indicate that the Nd:YAG SCF grown up by means of LHPG method is
conformity with the bulk crystal in the properties such as absorption spectrum,
fluorescent spectrum. The defects and diameter variations of the SOF are also
analysed.
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