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Thermal loading limits of different types of laser glass slabs

Zhu Congshan, Huang Guosong, Zhang Guoruan
(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica, Bhanghai)

Abstract: The thermal properties and thermal loading limits for different types of silicate
-and phosphate Nd: glass slabs have been studied. The average laser power limits for the
slabs have been investigated by calculation and expariment.
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Tab. 1 The thermo-physical properties of some commereial

gilicate laser glasses

tra dg:—a:a.:k ::Pt::y ( miw ) ( Iﬂ:kG )T’ lcfkﬂ- \ (1;‘-0 ) (10*3%-01::1\ (Wf‘cm) reference
cm-°C cm? \ cm? ) =0 kG )

Nong Ohina 0.97 6.79 9.0% (3]
Nosig Clina 10.1 1.18 7.59 8.0 1.25 1.47 3
Noma China 0.91 6.47 8.9 [3]
Noata China 0.91 6.47 0.7 (3]
Nos1z China 1.02 6.87 8.7 (3]
Nioia China 14.4 0.89 7.50 8.9 1.62 1.44 (3]
LG-680 Giermany Schott 135 9.19 9.3* [4]
LSG-91H Japan Hoya 10.3 8.89 10.5% 0.85 L
ED-2 Owonsilinots | 185 0.96 9.19 | 10.3% 1.07 1.08 | (6]

* notes: the temperature ranges of @ measnrements are 15~200°C, 20~40°0, 100~300°C, and 25~300°C for-
No11a-Nigg, L3680, LSG-91H and ED-2 respectively.

Tab. 2 Tho thermo-physical properties of some phosphate laser glasses

lass countr K g B a M, R,
tradeg—ma.rk compax]:y (:(l;gsvg ( 12-::? )( 12;1::} "} ( 1?(;5 j(m—sggcm ; (W /em) reference:
LHG-5 Japan Hoya 7.7 1.03* 6.91 8.6 0.99 1.02 5, 9]
LHG-8 Japan Hoya b.8 0.84% 5.11 11.2 0.75 0.63 (5, 9]
HAP-4 Japan Hoya 0.4 7.08 7.3 1.43 5, 9]
LG-750 Germany Schott 6.2 0.79* 5.11 11.4 0.79 0.62 [4, 9]
LG&-T60 Germany Schott 6.7 5.48 12.5 0.73 [4]
APG-1 U. 3. A, Echot{ 8.3 7.24 7.6 1.15 [4]

Q-89 U. 8. A. Kigre 8.2 8.8 7N
Noas China 5.6 0.65 5.64 10.5 0.90 0.46 (8]
SPG-1030 China 7.5 0.56 6.00 8.4 1.15 -_U.ﬁi 8l

* notes.: derived from B,
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T-5 8 The pump power limits of slab laser glasses

glass trade-mark
glass type

pumped slab volume
(cm®)

average pump/
fracture power (W)

(-Pln> max (W/Cms)

experiment caleulation

Npass
gilicate

8x2.5x0.6==12

3534

295

ase

silicate

8x2.5%x0,6=12

3700

308

378

Noiss
phosphate

8x2.5x0.6=12

1116

93

120

8SPG-1030
phosphate

8% 3.5%x0.6=12

1382

116

165

=, #hms
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Fig.2 The lasing characteristios of silicate (B RHELIKEFAE, ERHEEFEHBEASH
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Tab. 4 The properties of SPG-1030 phosphate glasses

W /cm3
g]m o (_1.%_&_) Ea(W/CDI} pﬂmped glab pﬂmpjfractura (P{n} mx( ff m )
trade-mark cm? volume (¢m?*) power (W)
exp. cal,
Naiss 0.65 0.45 8x2.0X0.6=12 1116 93 120
um?ﬁ;fjfad 0.56 0.63 8%2.5%0.6=12 1392 116 165
ntgeiii_:igigd 1.44 1.62 8x2.5x0,6==12 4640 386 424
.85 it i
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Fig. 9 Detection of the beam conecentration distance

S T HE— BB A O i m Ak R, RNS&E TR EI—2 BRSO
R SELRR e, 7T 4 1 4 20 A it O R0 R A LA, O A I 4E R BE R AL @ B LAY DRIy
A il Lo

2 F X W

D. @. Youmans, Appl. Phys. Lett., 44(4), 365(1984)

L. A. Newman et al., Appl. Phys. Lett., 48(25), 1701(1986)
K.D. Laakmann, W, H. Sterier, 4ppl. Opt., 15, 1334(1976)
D.M. Henderson, Appl. Opt., 15, 1066 (1976)

Gary J. Swanson et al., Opt. Lett., 12(4), 245(1987)

Qo W b=

SRS 5530 26055 2508 BLIS0 260 A 2503 267350 6K 2606 25U 260 K SO F5CHM FACH ST 200 240 5 200M B0 Y0 258 oM SO 24T GRS RRCUR R TH0H 25T 2. BT 24 NI 260 0

(L8 510 30)
30, 52 IR I T SR BE AR PR 24 300 W /om®, Wb a5 R IR 4y 8 W /om?®, {H 5252 Ry it 2
REPENT 1.5W /om®; A6 I BERR £ B0 T Th 30 2 B AR R 2 90~100 W/em®, L Zh58
B BRI 1.6 W /om®, BSE OB hRERER T 1.2 W/om?,

2. BRI BRAR Sh B I T I WOR B AL I Y DA SOGER B R R R

$ % X W

A % etal, HFRER, 88, 617(1980)

FBRE e al., HBR¥M, FEE

i A B B MR AU o S SR g “BOCDE K", 1974, 357
Joseph 8. Hayden el ai., Proc. SPIE, 1021, 36(1989)

HOYA Laser @lasses(catalog)

Laser Glasses (catalog, Oweng-Illinois, U. B. A.)

KIGRE. INC, Product Catalog

S et al., HEEOE, 17(7), 429(1990)

Laser Program Annual Report 1985, LLNL UCRL-50021 85(1986), 9~58
K. A, Cerqua et al., Appl. Opt, 27(12), 3567 (1988)

Zhu Congshan ef al.. J. Non-Cryst. Solids, 112, 368(1989)

EBoco~ouonwbH



