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Investigation of Thermal Recovery of Wavefront Distortion of the
Single-segment Amplifier
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Abstract The experimental results of the thermal recovery of the wavefront distortion using the single-segment amplifier
(SSA) test bed and the Hatamann wavefront sensor are reported. The results indicate that the largest values of peak-to-
valley and RMS of the optical wavefront are 1.12 and 0.132 {1 =632.8 nm), respectively. The experimental results

Vol. A28, Ne.11
November, 2001

agree well with the numerical simulations.
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Fig-1 3D Model of thermo-elasto-optical wavefront
distortion of slab amplifiers
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Fig.2 Schematic of the single-segment amplifier
1; laser alab; 2: blastshield; 3: flashlamp;
4; reflector; 51 window
L;=21cm, Ly =32cm, Ly =26.6cm, Ly =22.5¢em, Ly =
42.8 cm, Lg =128.8cm, Ly =0.9cm, Ly =1.0 cm, $; =2.9
em, $; =2.4 cm, pg =56.8°
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Fig.3 Initial temperature rise above the ambient along
the slab thickness over the pump area
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Fig.4 Time related temperature rise of the flashlamp Fig.5 Time related average temperature of the laser
and blastshield slab {including edge claddings)
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Fig.6 Typical temperature distributions over the slab aperture at different time ( (2} 2.0 h; (5} 4.0 h)
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Fig.7 Wavefront at different time during the thermal recovery of SSA ( (4)2.0 s (8) 4.0.b)
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Fig.8 Thermal recovery of SSA wavefront distortion
{a) P-V value; (&) RMS value

Time/min




964 i o ]

* 28 4

SSA W= A K AU, e A LA AR
SNCH B 2 S B KA O A i Y R
CASCIE 4R )42 25 em» 23 em, I T $20 cm
ET ol g T AR e R R
7EHT 20 em x 20 cm L BRI P78 SRR

WA, B8 TG B PV i (i &5 () 0
RIMS (3% 7 M 480 1 (80 BT (] (SRR G B, R
RMS A BEE 5 S B RGBT M — 3., B
39 R Y SSA £ 2 ko B 2 B AR, N, B
RO E B ESRnE | fin.

1 SHA NS ESRNEAN NSRS BR
Table 1 Parameters of My material used in the 3D thermo-glasto-optical simulations

Thermal conductivity, & it 0,614 WimE
A Linear thermal expansion ceefficient, a 107 x10 'K 7 o
P Temperawre eoefficient of refractive index, dr/dT _=4.3%10 /K

Index. of refraction, 1.528

283 107 lgfned

Mazs deiwity, @ :

Specific heat, Gy 0. 75%10° J/kgk

Flastic modulus, E f4.95 GFa 8 €
Puisson's ratio, u 0.2733
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Fig.9 Experimental setup of thermal recovery of
the single-scgment amplifier
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Fig. 10 Picture of Hatamann lens focosing paints (16 % 16}
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Fig.11 Thermal recovery of wavefront distortion of SSA
{a) PV value; (&) RMS value
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Fig.12 Wavelront st different time duning the
thermal recovery of SSA
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