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Abstract: This paper focuses on the continuous melting technology of neodymium laser glass carried
out by Shanghai Institute of Optics and Fine Mechanics of the Chinese Academy of Sciences since
2005. Tt describes the research progress and some achievements of the technology. The continuous
melting processing of N31 laser Nd glass is given. continuous melting of phosphate glass is simulated
and a lots of experiments on the design, establishment, improvement and verification of the continu-
ous melting line are carried out. A series of key technologies of continuous melting such as hydroxyl-
ation removal, Pt-inclusion removal, and transition metal impurity control, large size casting and bire-
{ringence control in lehr annealing are solved and the mass production of N31 laser glass is realized.
The experimental achievements show that the fluorescent lifetime, laser attenuation at 1 053 nm, op-
tical homogeneity and other properties of the continuous melted laser glass meet the requirements of
the Shenguang facility. The comparison experiments show that the optical parameter homogeneity and
absorption coefficient at 400 nm of the continuous melted laser glass are superior to those of the pot
melted glass. Moreover, the absorption coefficient at 3 333 nm and larger laser damage threshold

caused by platinum inclusion of the N31 laser glass are better than those of LHG-8 glass used in Law-
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rence Livermore National Laboratory in the United States.
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Fig. 1 Schematic representation of laser glass melt-

ing systems
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Tab. 1 Fluorescent lifetime, iron impurity and optical
loss of the laser glass by 3 pilot continuous

melting experiments

SE Fe,O; 1053 nm 8 3 333 nm MK 2656 H 6y

wH (ppm) F&(Yem ) RE(em D (ps)

1wk 10~15 0.14 0.8~1.5 310
#H2wmw 10~15 0.13 0.5~1.4 310~315
3k 10~15 0.12 0.5~1.4 310~315

4 SV N3 R A ak 35 69 M4k

F 2 TR N B0 B S H RIE R 1 N3135
WOCH B RS 1 2S5, HOG 2=k i 5 OB v iR
FEAHH A] , 2 22 M4 N3135 Bk B8 400 nm T Ik
BN WS R N3135 Ay i Ah B T
PG T 0 0 O L o 8 R RO B B FE AR A
TR IG5

R 2 ESBEESHIREE N335 B BB IER LR
Tab. 2 Properties of N3135 laser glass by continuous

melting and discontinuous melting

BOLERT

Nd** ¥ fE, (10*ions/cm®) AL 3.4E1%
RS (107" em®) 3.8~3.9  3.8+0.2
BNF A (ps) 310 310
WOGIE A 1A S0 T2 (nm) 25. 4 25.4
WOt 0 B (nm) 1053 1053
400 nm WL R H (em ™) 0. 06-0. 10 <0.25
3333 nm WL R4 (em ) <1L.5 <L.5
1053 nm A#E (Yiem ™) <0.15 <0.15

FE PG RE (1 064 nm,3 ns) 12~16 J/cm?12~16 J/cm®

SRR

RS

nq(587. 3 nm) 1.540 740,000 11. 5400, 003
n (1 053 nm) 1533 420, 000 11, 53240, 003
ELHNHRERR 0, (10 ¥ esw)  1.2140.1  1.15+0.1
blRecsofslcd +2X10°°  4£2X10°°
] DL &R 64.9 65.0
dn/dT(10 °/°C) (20~100 C) —4.2 —4.2
A

AR T, (°C) 451 450
AR T, (°C) 488 485

P Ak 2201077 /KD (20~300 C) 124 127
HOLZRE(10°/°C) (20~100 C) 1.4 1.4
WU BT

#HE (g/em®) 2.86 2.86

5 A (kgf/mm?) 5240 5180
HEL/NAA 0.27 0.27

B ICHEE (0. 5HK) 390 340

P 2 JT 71 O 3 52 06 995 R0 T 09 06 R ) N3135
11608/ I WUES BIEA R i U Prp o i S S IS 0 )
HELIE RS HE S MR N3135 O 3k B TE O
PAYT I R AP B O . 1% L0 R N3135 ot
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Fig. 2 Spectral transmission of laser glass by contin-

uous melting and discontinuous melting
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Fig. 3 Refractive index fluctuation of N3135 laser

glass by continuous melting and discontinu-

ous melting
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Fig. 4  Absorption coefficient at 3 333 nm of N3135
laser glass by continuous melting and discon-

tinuous melting
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Fig. 6  Stress distribution of 400 mm aperture of
N3135 neodymium laser glass by continuous

melting
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