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a  b  s  t  r  a  c  t

An  overview  of  the  settings  of  the  planes  for  the filters  and  observed  patterns  in  the  Hartmann  and  Ronchi
tests  is  presented.  Also  a new  set  of filters  for both  test  were  developed.  In  a  similar  way,  it is  easy  to
extend  this  analysis  to the  Shack–Hartmann  test,  and  to propose  a  new  Null  Shack–Hartmann  filter.
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1. Introduction

In the field of optical testing of optical surfaces and systems,
there is a profuse quantity of techniques (Malacara [1], Twymann
[2], and Dyson [3]) and they are classified as interferometric, and
non-interferometric (sometimes called geometrical or curvature
slopes) measurements. Some of them, like the Hartmann [4] and
Ronchi [5] tests in the past were classified in the second group.
But later on, they were recognized as interferometric techniques
also [6]; and one important advantage of the second group men-
tioned above, and among them the Hartmann and Ronchi tests, is
that they do not need sophisticate equipment or reference opti-
cal components, only a kind of filter that could be a knife edge [7],
wire [8], Hartmann screen, or Ronchi ruling. Hence a qualitative
analysis can be carried out very easily; but on the other hand, if
quantitative results are required, careful mathematical treatment
of the information registered in a Hartmanngram or Ronchigram
can also be realized; as it usual in all the testing interferometric
and non-interferometric methods.

2. The Hartmann and Ronchi tests

The Hartmann and Ronchi tests were discovered at the begin-
ning of XIX Century. For many years they were analyzed in different
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Fig. 1. Diagrams for the experimental schemes for: (a) the Hartmann test, and (b)
the  Ronchi test.
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Fig. 2. For the Hartmann and Ronchi tests; this figure contains two  main columns called filter and observed pattern with surface tested. On each side of the columns there
are  written on the left hand side the filter used and the observed pattern; and on the right hand side the corresponding sizes and positions. For photographs g and h see Refs.
[1] and [8].

ways, either in its theoretical and experimental concepts. In the
work by Cordero et al. [9] both testing methods were studied con-
sidering the similarity between them. In another paper, by the same
authors, Cordero et al. [10], a common mathematical analysis for
both kinds of tests was developed, considering mainly ray tracing
technique.

In Fig. 1a and b the common schemes for these Ronchi and Hart-
mann tests are shown. From the comparison and analysis of both

tests the next common aspects were derived: (a) they measure the
transverse aberration, that are used to obtain the wave front, W,
of the optical surface or system under test, (b) normally white or
other kind of light sources can be used, (c) a screen or filters are
used, this means the Ronchi ruling or the Hartmann screen.

The main aim of this paper is to present the Table of Fig. 2, where
some aspects of both tests are related: (i) the normal procedures of
the tests, and the so called null methods; (ii) the size and position of
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