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Research and development of laser glasses in China
Gan Fuai

(Shanghai Institute of Optics and Fine Mechanies, Academia Binica)

Most of the research on laser glasses in China is carried out at Shanghai Institute of
Optics and Fine Mechanics, and significant achievements have been made since 1962. A review of
the current status of development of laser glass is presented, including chemical compositions
and physical properties, manufacturing technology, measurement and inspection and some
fundamental research.

In the early years of 1960’s, laser output was obtained from Nd-doped silicate, borate,
phosphate glasses. We made great effort to develop various Nd-doped silicate glasses for different
laser devices and to improve their performances. In recent years development of phosphate
and fiuorophosphate glasses has been emphasized. Several Nd-doped glasses have been produced
commercially. The spectroscopic, physical and laser properties of Nd-doped glasses are listed #n
the appendix of this paper.

We paid more attention to develop a melting process for making laser glass and a
protective atmospheric melting apparatus was built. Large silicate glass rods of up to 7em in
diameter and 150 ¢cm long and phosphate glass disc of up to 30 em in diameter have been obtain-
ed.

Various methods for measuring different kinds of physical properties of laser glasses have
been also investigated and the corresponding apparatus installed. Emphasis is laid on the ins-
pection of optical quality of large size glass products, and laser holographic interferometer for
optical homogeniety measurement has been developed.

This paper also reports some fundamental research results on laser glasses. As for laser
glass spectroscopy, the spectral properties and structural state of rare earth ions in inorganic
glasses were early investigated. The study of spectral and luminescent properties of Nd-deped
glasses was emphasized. Further detailed studies on the influence of the glass bases on spectral

properties of Nd ion and energy transfer process of Nd ions in glasses were made. We syst—
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ematically investigated the intense laser induced damage, thermal blooming and self-focusing in

glass medium, various equipments for measuring nonlinear refractive index of glasses and a

new calculation method with high accuracy were developed.
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/i3 A5 x
"N 5 w5 71.06
N np Ne Ny Np—"No v
i it ®
Notia 072-13 | 1.53965 | 1.5424 1.54898 | 0.00933 58.14 | 1.5316 | 1.5315
g Noz1 B70-05 | 1.53860 | 1.5413 1.54768 | 0.00908 59.5 1.5307
Nosta D904 1.51969 | 1.5224 | 1.52446 | 1.52843 | 0.00874 59.8 1.5122. | 11,5192
Nosta Q7215 | 1.49969 | 1.5021 1.50774 | 0.00805 62.5 1.4923 | 1.4927
Nos12 B70-13 | 1.51725 | 1.5197 1.52549 | 0.00824 63.1 1.5136 | 1.5100
Noria D865 1.50290 | 1.5054 | 1.50746 | 1.51134 | 0.00844 59.9 1.4953 | 1.4955
Nogia 07133 | 1.53271 | 1.5354 1.54191 | 0.00920 58.2 1.5248 | 1.5246
Nog1a D926 1.51502 | 1.5176 | 1.51972 | 1.52363 | 0.00861 60.1 1.5076 | 1.5075
Nioos B71-07 | 1.51455 | 1.5171 1.52335 | 0.00880 58.8 1.5067 | 1.5068
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3. MR

RES1de2eE ¥ (1076, K2/
#- - B . |05, °C-1) | W (10-6, °C-1)| P (1076, °C-1) @(10-5, °C-1)
—C —Cy
Not —0.86 4 5.0 0.8 0.15 0.38
Nos 0718 4.6 4.9 1.0 0.12 0.42
Nos 1.64 5.8 4.0 0.9 0.11 0.36
Nos 4.17 6.8 237 0.8 0.08 0.37
Nos —0.20 4.3 4.9 120 0.10 0.35
N7 0.20 4.5 4.0 1.1 Ol 0.40
Nos —3.20 2.5 55 120 0.09 0.38
Noo 0.12 4.6 4.2 1.0 0.11 0.37
Nio 0.80 5.4 4.6 1.0 0.09 0.35
4. XESH
BT LR BT | A8 | Arroe | Airas g Ap| 7 ;A"j n | 42%.88 | A2 001 (O;z»ri 2, (0 L 0)»120
ns Bo.g8|B1.06|B1.35 | (B> ~D|(Fb—1) [(Fb —H| B —DIBEFN FE | (%) (B | () |EXD [EHXK?)
No112[Si02-Ko0-BaO| 40 | 50 | 10 | 410 513 100 | 1024 | 600 | 640 | 61 220 380 0.26 1.00
No1¢(S109-BoOs— 41 | 49 | 10 | 427 513 100 | 1038 | 620 | 575 | 64 230 360 0.26 1.04
Ky,0-BaO
Noaz[S10-NasO- 38 | 53 9 | 520 719 124 | 1364 | 590 | 331 | 81 230 395 0.32 1.35
K,0-CaO
Nogo|Si0p-KoO-CaO | 41 | 45 | 14 | 477 524 163 | 1159 [ 680 | 312 | 79 260 370 0.26 1.05
NooalSi0s-BaOs~ | 45 | 47| o| 205 | 424 | 81 | 904|680 | 567 | 62| 260 | 360 | 0.22 | 0.87
NaO-Ky0
Nor19/8i05-NaO-KqC| 46 | 46 8| 330 330 57 725 | 890 | 399 | 65 250 886 0.19 0.73
Nog1o Si0,-BaO-Ky0| 37 | 52 | 11 | 426 600 127 | 1156 | 760 | 160 | 88 270 400 0.23 5 2 b
Nog19/Si0,-Ca0-K,0| 42 | 48 9 | 405 460 87 959 | 75011 374 | 72 250 360 0.23 0.95
N1004[Si05-CaO-NoO | 35 | 54 | 12 | 470 725 161 | 1355 | 510 | 606 | 69 240 370 0.29 1.45

5. HNMER
1.06 2% K | 16 X500 | Berls | BB 2 % XM
moB PR §EEN B K| B [1] TR LRTHCKHENERE TR % 5
(BEXD|. (%) (A) (4) 7, PEMEFOCEREETIONE T, F—%,
105~115 T (1963).
o 0.2 4 e o= [2] E. Bnitzer; Phys Rev. Lett., 1961, 7, 444.
Nooto 0.1 3.0 - - [3]1 -THA, LRz, ZE900; <Fl22Eif», 1964, No. 1,
Nozio Ot 4.0 10624.53 94 54.
Noao 0.16 3.8 10613.21 90 [4] THEFES <H m;&» 1965, No. 11, 1012.
Nosta 0.29 2.2 10604. 27 124 [5] 2Z=deht, e, THEE «B @Ry, 1964, No.
Nore 0.12 3.5 10584.14 62 12, 1112.
Nosia 0,27 o67 10597.89 112 [6] _LMIEHIBTITTiREG S (—), SO, 5537
Nooia 0.10 3.8 10608.61 109 B,
Nioos 0.22 3.5 10611.39 91 [71 FEHAE; <BE», 1981, 8, No. 10, 64.

[81 TS B, Bt gk, 1064,
Ui i R 3R 100% 5 50%, K&ItR 3 2R, A [9] =ik, REE, KEWN; <«EERkil» 1980, 3,
fiedit 1104 25, No. 3, 1.
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