
Accepted Manuscript

Title: Shack-Hartmann wavefront sensor with the precorrected
holographic lenslet array

Author: D.V. Podanchuk V.P. Dan’ko A.A. Goloborodko N.S.
Goloborodko

PII: S0030-4026(16)31498-X
DOI: http://dx.doi.org/doi:10.1016/j.ijleo.2016.11.163
Reference: IJLEO 58579

To appear in:

Received date: 28-3-2016
Accepted date: 28-11-2016

Please cite this article as: D.V. Podanchuk, V.P. Dan’ko, A.A. Goloborodko, N.S.
Goloborodko, Shack-Hartmann wavefront sensor with the precorrected holographic
lenslet array, <![CDATA[Optik - International Journal for Light and Electron Optics]]>
(2016), http://dx.doi.org/10.1016/j.ijleo.2016.11.163

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.ijleo.2016.11.163
http://dx.doi.org/10.1016/j.ijleo.2016.11.163


Page 1 of 15

Acc
ep

te
d 

M
an

us
cr

ip
t

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

Shack-Hartmann wavefront sensor with the precorrected

holographic lenslet array

D. V. Podanchuka, V. P. Dan’koa, A. A. Goloborodkoa, N. S. Goloborodkoa

aTaras Shevchenko National University of Kyiv,
64/13 Volodymyrska str., Kyiv, 01601, Ukraine.
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Abstract

The method of the dynamic range expansion of the Shack-Hartmann wave-
front sensor is discussed. It’s based on the use of nonlinear dual focus holo-
graphic lenslet arrays with the aberration precompensation. The data con-
cerning the optical setup and the technique of adaptive lenslet array produc-
ing based on nonlinear holographic recording phenomenon are represented.
On the example of spherical wavefronts it is shown, that the use of three
lenslet arrays with different amount of the aberration precompensation al-
lows expanding approximately in five times the dynamic range of the sensor
four times greater with preserving the specified sensitivity in comparison with
the corresponding refractive lenslet array.

Keywords: Shack-Hartmann sensor, Adaptive optics, Holographic lenslet
array, Aberration measurements

1. Introduction

Shack-Hartmann wavefront sensor is widely used in adaptive optics and
metrology [1, 2, 3, 4]. The principle of the sensor work is based on measuring
the local slopes of the tested wavefront with further reconstruction of its
phase distribution [5]. The basic elements of the Shack-Hartmann wavefront
sensor are the lenslet array and CCD-photodetector located in the focal plane
of the lenslets. Lenslets of the array produce an array of diffraction-limited
spots on the photodetector (hartmannogram). The shift of each image from
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