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in good agreement with the experimental results. Thermal wavefront distortion decreases as the heating edge
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avefront distortion in the gas cooled Nd:glass laser amplifier based on edge heating is analyzed
theoretically. Temperature distribution and thermal wavefront distortion under different heating temperatures of the
=]

Nd:glass are simulated numerically and verified by an experiment. The results show that the numerical simulation is
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higher than 90 °C. Optimal design of the edge heating structure and heating temperature can suppress the thermal
wavefront distortion effectively in the gas cooled Nd: glass laser amplifier.
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temperature increases when the heat deposition is 0.6 W/cm?®, but starts increasing when the edge temperature is
ol =L

He B2

laser optics; thermal distortion; edge heating; Nd:glass; helium gas cooling; laser amplifier

—

JEAE S OB TN (LD 2 1Y BERIOE45 (DPSSL) R B A #3028 5 DGR R I 450 BB LA
=17

ULULHRR &

f DPSSL %% ¥ 1E [ A SMMF 3 ) 12 BF
I GG A FEOR O RGO HRTAIPF R HGRTT . B R IR D B DR
e U LA B B A T B A v BIRCR R 5 R B O 1) T LT b AR AR AT IR S D . 2) B AR

5
FHB 5 B8 A 77 3K — 7 T AR 4/ 195059 50 10 A B8 93— 7 T T B/ RO B 4 36

mBHI: 2016-09-07; KRB EKFmBHI: 2016-10-08

BE OG0/ IME 5 38 25 R ARBE NS 55 P 2 AL 8 EL B E RS B SR R O R XTI B A B 5T, 2008
e 2 A1 TR U550 .09 PERELOPE % 17 HE 5 9y BB G2 B0 HILASE 9O B
E-mail: huangw{(@siom.ac.cn

AR 6 57 AR A 0 5 R S8 % BT B9 Mercury BOBS B EARTT 65 J/10 Hz B9 5, B A5 #3808 15 5

6.5%" ;2016 4F , P 5 AR Pl SR W 0 5206 2= 19 DIPOLE BOG B MR AT 28 T 107 J/1 Hz Bk
* BISEK B A . E-mail: wajfeng@163.com

YEB RIS 0K (1986, 55 1o, B BRI 50 B4, 00 DA S o S 0004 ] (A R i B i 28 1o O Tl R TF 5
0101001-1



H = # ot

IR R e SE . R s RS 2005 BB R AE A B b B B3 ER i T LD B R A9 48 1) 1 Hofihiz
DX IR At oz DX 38 30 PS8 88 B i 30 R %k T AR A e B A R A AR B R RE O R 4T LR OE 0 T
PN ) B AT ARUR G2 328 DR T 1 8 B R UK AR I 1) 17 0 6 AR5 B 3R A L O R0 R A A% ) LT vy B S0 R0
RO SRAAAE Y PRI BR TR S 8 BB AR S G ] R — 2 4 ] DI TR R A /N BN B 5 T
PRICOM T 2, PO oA A 1 il B A R 2 R 5 S 90 T e A Y — A T DR R el i A 2 T A — i R
S B X A IR AT I A 1 A A L DT RS DR IR B O e IR0 R Z PR IE TR AL T —RlOE i EoR
wit.

AR SCHR Y i G il R 4 AR 8 I RO B Sk DXL BE AT P AR T O B 5 i G it
JEA JEE o M0/ 0N 1 JHGH 02 BT R 22 R 20 . T S DB B O i R GE L BETH T I GO AR S A L B A
S8 b AT IE T AR R 1 G ARG T B B HE R 14 R o A R A B A AR O A . BRI RS B BT 5T R
WY AE RN 0.6 W /em® IR RO B Py A 1 A D5 iy ey 22 6 320 45 T 38 ) 84 o sl /1 o A 25 00 A 3l B 2 )
90 °C i . R i W AL T By 1 B S B o B 0 kR R B I 0 . BT 2 G AR A R AN AR T KGR L BE
A BB ] Bl R A R A 1 A D T R

2 B Hr 5

P 1 Ca) Sy B AN RO e 445 A J1 TR A SR T 3 TR il ARV A 54 O 23 A B B B 38 (NAP2)
TR BARFTESECR 2.0% AT FWESENER 1 iR, BOKER 1 st Bi sz & 5 i K9 BEEs i
R 5 R ZBIEE RN 1 mm, (& 200 ) B B 3 0 e R A R i i . BB 5 KO 3RS 1 B ik
FEFLAR DN F1 22 A0 W A b B B B A LA R SF an & 1 (b BraR . B R 1 114828 55 mm X 55 mm, JE
10 mm, fHEZ WK 802 nm LD FEF 4l B3N 15 kW, hiZ Yo 2ol R 48 8 IE J5 3F A TAEA i, 48 X 3
43 mm X 43 mm, TAEN BIAEE P 802 nm AR 2 R 8200 . WIS AR 13z Ot — 3 o e AL ik, &
BRI & AR AL o AR AT B 5 O R AR

AT(Ivyvz):_Q(l'ﬁyaZ)/Ka (1)
Q(I,y,z):a-Pix’y)-‘f'-ﬁ-x-exp(*a-z), (2)
P(x,y)=exp[— (" +3yV)/w"], )

e 3G 22 A RIS 2R, Q (2 y s =) WA BTN BB A F A o Sy 3O A BN il 32 16 A I A0 AR B (R oA
cm ), P (x,y) Kz e R SR, £ O A A L, ARIEEBER AR g S Ahis B SRR X AL
CRATRR A I W S A il 32 DG RE 1 A9 LU AED - N Dy oo 30 20 A1 B 880, <o iz e oA~ 0 42 5

(@) GHF gas inlet ®) 55 mm
43 mm
gl g
gl &
28
4,
O He gas outlet 7] 110 mm

Bl 1 (KRR A 450 5 (b) B 38 i = 4l 7
Fig. 1 (a) Structure of the gas cooled laser amplifier; (b) three-dimension view of the Nd:glass slab
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Table 1 Thermodynamic physical property parameters of the Nd: glass

Property Value

Refractive index n 1.542

Thermo-optical coefficient dn/dT at 20~40 ‘C /(107°/K) —9.96
Coefficient of thermal expansion at 20~100 °C /(10 " /K) 82.0
Thermal conductivity at 28 °C /[W/(m*K)] 0.83
Density /(g/cm®) 2.76

Young's modulus /(1000 N/mm?) 58
Poisson's ratio 0.232
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Fig. 2 (a) Temperature distribution of the Nd:glass slab; (b) radial temperature distribution of the

Nd: glass slab center under different edge temperatures
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Fig. 3 Thermal wavefront distortion of the Nd:glass slab (a) under normal temperature and (b)at the edge
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Fig. 4 Experimental setup of the thermal wavefront distortion measurement in the gas cooled Nd:glass amplifier
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Fig. 8 Wavefront distortion of the Nd:glass with edge temperature of 70 ‘C without pumping.
(a) Two-dimension; (b) three-dimension
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Fig. 9 Wavefront distortion of the Nd: glass with heat deposition of 0.6 W/cm® without edge heating.

(a) Two-dimension; (b) three-dimension
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Fig. 10 Wavefront distortion of the Nd:glass with heat deposition of 0.6 W/cm® (a) under different edge heating

temperatures and (b) at the edge heating temperature of 90 ‘C
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Fig. 11 Wavefront distortion of the Nd:glass slab when the edge heating temperature is 110 °C.

(a) Two-dimension; (b) three-dimension
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