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Binary rectangular phase gratings
applied to spatial shaping of Gaussian beam

Zhang Xinping, Dong Liping, Zhang Baohua

(Institute for Physical and Chemical Engineering)

Abstract: The study of basic principle and the theoretical analysis of the transmit-
ted binary rectangular phase gratings for spatial shaping of Gaussian beam are presented
in this paper. Practically, it is important to nfake the binary rectangular gratings. So
the technical specifications of the gratings are sunimarized, and the experimental works
and the experimental results are analyzed in details. Technical indices for the transmit-
ted binary rectangular phase grating: width of the grating groove: 1.5mm; depth of the
grating groove: 0. 55um; effective size of the grating: 15mm; transmitivity: >90% ;
wavelength coverage: 0.55p¢m~0.65um; damage threshold: 10W on average. Shaping
parameters: power efficiency: >75% ; energy efficiency: >90% ; diffraction distance:
>10m; radial fluctuation of beam intensity after shaping: <9.3%.
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Table 1 Summary of technical indices of the grating izgﬁz ff] %Fﬁ E(] j’ﬁw E(J fﬁl] ﬁijj’ff% ,
items specification absolute error :EEJ‘&BE E@ﬁﬂg %tﬁt—%ﬁﬁﬁ'ﬁ—
width of the thin film 1.5mm  +0.lmm ERENEEY S HFENHE, mAE 6
thickness of the film 0.55pum +0.05um FrRo
parallel degree of the substrate 0.5 - - = thin film
thickness of substrate 4.5mm -—-—- "" 4 ,“‘ _L
size of substrate Z25mm - - - - _\l,b,,”.,[e__l: m — !
degree of finish I -—- - -
transmitivity of the substrate T>90% --=-- Fig.6 Configuration of the grating
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Fig.9 Quantitive analysis of the experimental result

Table 2 Values of the parameters of <he laser beam after and before shaping

ﬁ B, B = min | parameters after shaping before shaping
Imax + Imn beam radius 1.95 2.1
%H(‘T % Hﬁ 55 % ﬁ ﬁ £ 1& ‘ﬁc characteristic radius 1.45 0.9
¥, B LEE IR 2. edge steepness 74.4% 42.9%

*Eﬁ "‘*" % % % , g }fé E ﬁlﬁ ﬁ top fluctuation 9.3% unnecessary to measure







