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Abstracts The continuous melting technology is reported. The 400 mm aperture N31 Nd:phosphate laser
glass prepared from continuous melting technology is fabricated. The main properties of N31-35 glass have
been disclosed. Its Nd’" ion concentration is 3.47 (£0.02)x10” cm ™. The refractive index at 1053 nm is 1.5336+
0.0005. The absorption coefficients at 400 nm and 3000 cm™', the laser wavelength loss at 1053 nm are 0.098 cm~
"and 0.83 cm ™', 0.13~0.15% cm ', respectively. The PV value of transmitted wavefront is less than A/3 at 633
nm. Its bulk damage threshold with 1053 nm, 3 ns pulse laser is larger than 40 J/cm®. The results indicate that
the dehydration and platinum particle removing processes are very effective during the continuous melting.
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Fig.l Schematic diagram of continuous melting line for Nd:phosphate laser glass

B B B B FE I TR 10 mmx 10 mmx20 mm K/ FF 0 41 55 2 400 nm 13000 em™ &b [ W% 10 2 2K
S H A #E 1 KPR—-2000V 4 58 41 530 il 3 38 4 i 19 97 5 232, SR FH Modeel 2010/M #2524 A I
1053 nm 4b A 47 55 2% o R FH P-E950 74 4356 't B2 10 12 3% 35 4 i 400 nm Ak (1% W2 050 & %5, >k HI NICOLET 6700
TR AR FEL b A2 46 21 A1 S 1% S0 U3 55 3000 em™ b (9 I R 1, 1053 nm MR HIOR T A 45 0003, 00X R
NP8 mmx160 mm. M H)5 400 mm B A5 I3 B 696+ 511 % FH @600 mm H #8 Zygo Fiseau 1+
WA . 400 mm 142 40 3% 35 H 09 50 4 THURE R FH 660 nm (59 306 8% 45 (LD) 6 J5 AR 38 1S B Bt . 4Bk
B TRl B U R 4 T R SR T ICP-AES A6 2 23 B AL % (IRTS Intrepid) K6

FE 4x2x3 AT HCR E 1K T 400 mm 148 N31 3% 38 (19 38 25 FE M, 3% B nxmxq o FHF I & /ME 5 1
£ F BN ST-AT R 8 AE = 2 R (R B x5 B K ) B B BB R R B H o % 810 mmx460 mmx40 mm Y K
J5 I ML F BT R B b AR X T 380 mmx380 mm 1A% Y B A TR R A A BT A 7 1) o b s B DRDIG ST AR
BeA 8 LAY, NS I 1) % B B B8 R R AT 4z I 79 300 A AT A B — A 2 A 6 ST I 2% e A R A AR T R
BE , N — > I 6 B B R S . 3 S RAT T AR 20 A 1 A — A TR PR ST B — A [ R AR

0206003-2



U S
308 wF it FL S (]2 360 s , TAEHL AN 15~23.5 ko 78 E A ik ol , XY 5o f i R 25 51 23.5 kV i, 78 LA
P b o 45— XTI AT i ik 92 kI fig i o

3 RS
3.1 KR-~TES N3 BERE B A I IB M R

T 1CF 2% B I FH A% i 2 8 WOt B 3638 2 85048 br 2R 5 0T H 22, B R 3R WO Sl 3% 338 1Y) 3% S0 R 2 — 1>
WHE M T AR, BRI RK SR 4 588 2= G SR R A ARk T2 # . I H ICF
e BN B O B B R R D6 # A M (An) BER m T — OB BEE ,  2x107° . OGBS HAEZE R &
(<0.15% em™) o 107G BK B F1 107 9 1) il 25— #5838 o el 34 308 O T ) 00 A s, 30008 ™ 5 52 T
Bl TS 3G 25 PERE RN ICF 3 B (OB RR o 78 B3I %5 B2 Ik T2 00 A i B 5 2 )™ A% By 1k 2% I T e FE o
JEURE R U 4 B B AR R /N T 15X107, TCF 35 8 07 8 2 6 B B 38 96 Y 75 iy T 3 5% ) S G e 1 0 %
4R R B WETR R BB th T AR IR I 25 K, LI 2% 25 K v AR AE P=0 RUEE 3B 45 5 4 A Ok H RBHRT 22 X
T —OH. ik B N FH 2R 1 2¢ 6 75 A 48 b, 75 2R F RO M SR B R B3 Wb 5 i A 1 —OH. i i
X —BR7K T 20A] DA ROR B 8 e BB () O F i o BRBEEE S R L RS — A B A AR S R
T v el 39 0 8 KO 7 R T R S S IR R R BROK o B 4 R B R TCF R il L s — A B R A, —
ML SRAN 4 R BN T 2% 107 em™ . B Ry JBURLIR ) 801 4 SR OB BB S S R A SR S B AR .
b, PO Bl B B Y S R — O A = 1 T A R G 2 AR S, O R OO0 B R 3 S
TR ERITEARM T2 AR . R8T 2800 2 N H 2R 19 400 mm 42 K RSF 3% 06 N31-35 3
B PR Ak 400 mm FA2 KR F 3% 4 N31-35 BB 55 Y 35 52 1PE AE 45 br b 17 1 ik

F DIC AT 05 N31-35 BU 0 36 15 1) PR R 48 bn S L% e 18, OF 5 388 40 B R B W] A5 225K 19 248 b7
PEAT T X . AT LA B3 S0 05k N31-35 S B 380 (1) 32 20 RE 48 Fr i 2 BE AR BEIH B2k o 348 bR F AR
LTS A 2R o Ho 3333 nm Ak A W R B AR A T 356 [ NIF i 425 (0 46 AR CF 34918 : 1.46 em ™)™, AIEI 2 AT )
A H,400 mm FF I N31-35 0 R Hh B3 35 1) 355 S D AT e A8 /N T A3 ™, B 23K B A/5 o 3R LEE FI Il 2 45
SRV B AR BRI T T K 1) B B 38 3 50 o T 2 BB A A A A R 1 Sh A BR K B A B AR BT BR .

F 1 N N31-35 SOl i 5 B0 B 4 b B H ik 303

Table 1 Main technical parameters of N31-35 glass from continuous melting and its specification

Parameters N31-35 Specification
Lasing properties
Nd* ions concentration /(10* ¢m’) 3.47+0.02
Fe,0; content <20x10°°
Stimulated emission cross section /(10 ’cm’) 3.85 =3.80
Fluorescent lifetime /s 310 =310
Full width at half maximum (FWHM) /nm 25.4
Lasing wavelength /nm 1053
Absorption coefficient at 400 nm /cm™ 0.098+20% <0.25
3333 nm /em™' 0.83+£25% <2
1064 nm /%cm™ 0.13~0.15 <0.15
Bulk damage threshold at 1064 nm 3 ns pulse width >40 J/em®
Platinum inclusion No
Optical properties
Refractive index
nq (587.3 nm) 1.5406+0.0005
n (1053 nm) 1.5336+0.0005 <1.535
Optical homogeneity 2x10° 2x10°°

Transmitted wavefront PV

<A/3(633 nm)
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Parameters N31-35 Specification

Thermal properties

Transformation temp. T, /°C 450
Softening temp. T; /C 488
Coefficient thermal expansion (107 K)(20~300 °C) 125
Mechanical properties
Density /(g/cm’) 2.88
Knoop hardness /(0.5 HK) 390
Birefrigence <4 nm/cm <5 nm/cm
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Fig.2 Optical homogeneity of N31-35 Nd:phosphate laser glass with 400 mm clear aperture prepared by continuous melting
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Table 2 Comparison of mach technical parameters of N31-35 glass between continuous melting and pot melting
Parameters Continuous melting Pot melting
3.46+0.10

Lasing properties

Nd* ions concentration /(10” cm’) 3.47+0.02

Stimulated emission cross section /(10*"cm’) 3.85 3.80

Fluorescent lifetime /s 310 310

FWHM /nm 25.4 25.4

Lasing wavelength /nm 1053 1053
Absorption coefficient at 400 nm /cm™ 0.098+20% 0.23+20%
3333 nm /em™ 0.83+25% 0.72+150%
1053 nm /% cm™' 0.13~0.15 0.10~0.12

Optical properties
n (1053 nm)

2 0t A W) T 6 0 MR e B ) 46 TR 22 A B 4904 2l B R /DN TR B . U R S0l M RE R £
P 5 U O ) B L R S SR A 2 0, T B ) e s 9 R D SN T A B . TS 3 A B B

1.5336+0.0005 1.5337+0.0012
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