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Calculation and Experiment of the Focal Spot Caused by Continuous
Wen Shenglin  Yan Hao
Abstract

Phase Plate with Incident Wavefront Distortion
Zhang Yuanhang Yang Chunlin Wang Jian Shi Qikai
(Research Center of Laser Fusion , China Academy of Engineering Physics , Mianyang, Sichuan 621900, China)

In order to improve the focal spot performance caused by continuous phase plate (CPP) in the laser facility
for inertial confinement fusion (ICF) system, a theoretical calculation and analyse model for CPP with wavefront
parameters are matched very well

distortion is proposed, and off-line measurement system with three harmonic generation laser for the far-field

1
intensity is built up according to the working conditions of CPP in the laser system. The comparison between calculation

confinement fusion

and measurement for the 330 mm X 330 mm CPP and wavefront distortion component is carried out. The pattern and
to half of the focal size caused by CPP. The changes include that the capacity usage ratio descends more than 4% , the
OCIS codes
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—_

so the correctness of calculation model and the credibility of measurement system
are certified. The results show that the CPP’'s focal spot performance is effected by the incident wavefront distortion
severely. The CPP's focal spot is changed largely when the disc of confusion caused by wavefront distortion is equal
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focal spot radius increases over 20 um, the super-Gauss order of the focal spot profiles reduces 1.3, the root mean
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square (RMS) value of inhomegeneity reduces 6 % . and the percentage of side lobe increases over 0.5%
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Fig. 1 Simplified beam path and photo of the measurement system. (a) Beam path; (b) photo
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Fig. 2 Transmission wavefront of the CPP and the wavefront distortion for experiment. (a) CPP; (b) wavefront distortion
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Fig. 3 Calculated and measured focal spots with and without wavefront distortion.

(a) Calculated focal spot without

wavefront distortion; (b) calculated focal spot with wavefront distortion; (c¢) measured focal spot without wavefront

distortion; (d) measured focal spot with wavefront distortion
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Fig. 4 Calculated and measured envelopes of focal spot intensity with and without wavefront distortion (30 pm low-pass filter). (a)

Calculated focal spot without wavefront distortion; (b) calculated focal spot with wavefront distortion; (¢) measured

focal spot without wavefront distortion; (d) measured focal spot with wavefront distortion
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Table 1 Comparison of calculated and measured parameters of CPP's focal spot intensity with and

without wavefront distortion

Condition 7/%  Rs/pm  Rs/pm Ry /pm N Provas /% Orws/ % 9./ %
Calculated (CPP only) 96. 99 197.2 225.9 251.2 3.0 12.3 21.0 0. 35
Calculated (CPP and phase error)  92.61 221.9 258.7 292.2 1.7 11.8 27.0 0.91
Measured (CPP only) 97.51 204. 4 231.4 252.6 2.9 4.1 24.0 0.11
Measured (CPP and phase error) 92.21 227.7 263. 3 290. 6 1.6 4.5 30.0 0.71
2 MR SRRSO R
Table 2 Comparison of calculated and measured parameter differences of CPP's focal spot intensity
Condition A,/ % Arg, /pm  Ag, /pm Ak /pm An,, Dby /00 Dagys /00 A, /00
CPP only 0.52 7.2 5.5 1.4 —0.1 —8.2 3 —0.24
CPP and phase error —0.4 5.8 4.6 —1.6 —0.1 —7.3 3 —0.2
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Table 3 Comparison of the parameter differences of CPP's focal spot intensity with and without wavefront distortion

Av/% Agg, /pm Ag,, /pm Ag,, /pm Ang Arpopan /% PATSIN /% A, /%
Calculated —4.38 24.7 32.8 41 —1.3 —0.5 6 0.56
Measured —5.3 23.3 31.9 38 —1.3 0.4 6 0.6
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