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Fig.2 The intensity distribution along the focus line for classical CLA and HECLA

(a) 4-element: (b) S-elemenl

Fla) BHRCLAABTRGSH 4 8T HECLA R4
Table 1{a) The structure parameters of classical CLA (4 element) and HECLA ( quasi 4-element)

Element 1 Element 2 Element 3 Element 4 Element 5
Classical CLA L W, Wi W -
HECLA W, H Wi H. W

Where W1 presents the whole cylindrical lens element, the width and focal length of which is 55 mm and 4125 mm
respectively: H 1 presents the half cylindrical lens element. the width and focal length of which is 27.5 mm and 4125 mm

respectively.

FUb) BHECLASBRTRAGSHES BT HECLA AREH
Table 1(b) The structure parameters of classical CLA (5 element) and HECLA ( quasi 5-element)

Element 1 Element 2 Element 3 Element 4 Element 5 Element 6
Classical CLA W2 W2 W, W Wi -
HECLA W2 H - W W H - W

Where W2 presents the whole eylindrical lens element. the width and focal length of which is 44 mm and 3300 mm
respectively; H 2 presents the half eylindrical lens element, the width and focal length of which is 22 mm and 3300 mm

respectively.
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Fig.3 The intensity distribution along the focus line before and after optimization

{a) 4-element: (b) S-element
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Table 2(a) The structure parameters of HECLA (quasi 4-element) before and after optimization (U nit: mm)

Element 1 Element 2 Element 3 Element 4 Element 5
Width Focal Width Focal Width Focal Width | Focal Width Focal
length length length length length
Before 55.0 4125 27.5 4125 55.0 4125 27.5 4125 55.0 4125
oplimizalion
After 42.6 3195 48.7 | 7305 37.4 | 2805 48.7 | 7305 | 42.6 | 3195
oplimization

= 2(b) MUAERESREXHEERYE(HECLA) MEMSHES ) (F47: mm)

Table 2(a) The structure parameters of HECLA (quasi 5-element) before and after optimization (Unit: mm)

Element 1 Flement 2 Element 3 Element 4 Element 5 Element 6

Width | Focal | Width | Focal | Width | Focal | Width | Focal | Width | Foeal | Width | Foeal

length length length length length length

Before 44.0 | 3300 | 22.0 | 3300 | 44.0 | 3300 | 44.0 | 3300  44.0 | 3300 @ 44.0 | 3300
opltimizalion

After 38.4 | 2880 | 31.7 | 4755 | 39.9 2993 | 39.9 | 2993 | 31.7 | 4755 | 38.4 | 2880
oplimization
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Description and Optimization of Hybrid Element Cylindrical Lens Array

Li Xuechun Huang Guanlong Zhu Jianqiang |Deng Ximing|

(National Laboratory of High Power Laser Physies, Shanghai Institute of
Opties and Fine Mechanics, The Chinese A cademy of Sciences, Shanghai 201800)

Abstract A new kind of cylindrical lens array ( CLA). named as hybrid element cylindrical lens
array ( HECLA) . which composed of a few whole elements and two half elements, is proposed in
this paper. The intensity distribution along the focal line formed by HECLA-target line focusing
system with quasi-four-element and quasi-five-element is calculated. The results show that the
using of HECLA is able to improve the intensity uniformity along the focal line greatly. For
example. the modulation index decreased to 1. 7% for quasi-five-element HECLA in the case of
super-Gaussian distribution laser incident.

Key words cylindrical lens array. focal line, X-ray laser





