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Centra! Optica! Laboratory in Warsaw was foun
ded after World War II. This is a scientific institution 
possessing the status of a research institute. Its acti
vity includes different fields in applied optics with 
emphasis on

— geometrical optics and the theory of imaging,
— microscopy,
— physical optics,
— optical instruments design,
— photoelectronics,
— photographic science and engineering,
— technology of optica! elements making and 

thin him technique,
— crystal growing,
— optical measurements and quality examination 

of optical systems.
So far as geometrical optics in C.O.L. is concerned 

the research work was concentrated mainly on differ
ent problems dealing with automatizing the optical 
system calculation. A number of basic theoretical 
works have been performed as well as tens of com
puter programs (both of universal and specialistic 
character) elaborated for optical systems calculation 
on various computers (as Elliot 803B, 1CT 1904, ZAM 
41, Odra 1304, Odra 1204, and others). They were 
employed for design of objectives (projection objecti
ves, enlarger objectives, and others) and different 
optical systems (such as microscopic, interferometric, 
and xerographic systems) for the Polish optical in
dustry. Special attention was paid to the theory 
and design of microscopic systems of zoom type. 
A number of different systems of various magnifica
tion factors have been designed, the latters ranging 
between 2 and 10. Independently, some guard aspects 
of the optical system design were thoroughly stu
died. Investigations have been also carried out con
cerning methods of theoretical analysis of the wor
king tolerances for optical elements with special 
emphasis on the influence of non-centricity. Some 
effords have been devoted to successfully solve the

problem of optimizing the technological parameters 
of spectacle lens making in mass production, i.e., 
to minimize the number of both the operations and 
tools. Also the problem of constructing toric spectacle 
lenses of large diameter has been worked out. An 
illustration — though incomplete — of these activ
ities may be found in the papers [1-10] quoted in 
References.

In the same time the research work in the field 
of physical optics was concentrated on the following 
phenomena: phase contrast, interference, polariza
tion, fluorescence, and others. Most of the work was 
intended for practical reasons in microscopy and 
micro-interferometry. The most important publica
tions dealing with these questions are listed as 
[11-26]. In 1967 the experimental work in holo
graphy was initiated in C.O.L. The first holographic 
setup for transparent objects was built, and successful 
holograms, as the first ones in Poland [27], were 
performed by help of a He-Ne laser. Next year, holo
grams of spatial objects (both of reflecting and scat
tering type) were produced. Simultaneously, experi
mental works were originated which aimed at construc
ting a holographic microscope. Soon magnified 
"lens-less" holographic images of reflecting objects 
were produced, while the obtained of magnification 
of several times, and of good quality. A considerable 
success was achieved in 1969, when an original method 
of producing of holograms in convergent object beams 
was elaborated by applying a magnifying lens between 
the object to be examined and the holographic plate 
("image holography"). By applying this technique 
one of the first holograms of light-reflecting micro
objects was obtained [28]. This method of hologram 
producing in convergent object beams became a fun
damental technique in holographic microscopy of 
high magnification for transmitted light. An experi
mental model of such a microscope to be used mainly 
for micro-interferometric examination was built in 
the year 1970. At the same time two other original

OmcA AppLiCATA IV, 2 43



methods were developed [29, 30], which enabled 
a holographic examination of the object by use of 
shearing interferometry, as well as some experiments 
in the holographic Fourier spectroscopy were origina
ted. The latters, being continued during next years, 
resulted in designing an original device, which en
ables the holographic subtraction of spectral lines 
to be performed [31, 32]. In the year 1971 a proto
type of a holographic microscope was constructed, 
affording an interferometric examination of the speci
mens in both the transmitted and reflected light. 
Moreover, an universal holographic kit was designed 
and directed to the Polish Optical Works for commer
cial manufacturing. Simultaneously, some theoreti
cal and experimental research work on holographic 
imaging in the higher diffraction orders [33, 34] 
was continued as well as some experiments in spatial 
frequency filtering [35, 36] and holographic imaging 
of birefringent objects [37] were performed. Also, 
some research was carried out, which concerned 
the registration of the quickly changing objects by 
help of pulse holography and holographic analysis 
of mechanical vibrations [38]. Finaly, an original 
and efficient method of coherent noice suppression 
in coherent systems and especially in interferometric 
systems with laser illumination was elaborated [39, 
40]. This method was next applied to the both speckle 
suppression and coherent noice elimination in the 
holographic microscopy [41, 42]. A number of exper
iments with "volume" (thick) holograms of the Deni- 
syuk type and white-light image reconstruction were 
also made [43].

Parallelly to the holographic investigation a series 
of experimental works were performed on applica
tion of the laser light to the instrumental optics. 
In one of the earlier works [44] a possibility of laser 
light application for testing the mounting centricity 
of multi-lens systems by using multi-beam interference 
method was examined. This idea was then exploited 
in a later developed procedure of central cementing 
the multi-lens systems, and in designing an arrange
ment suitable for mass centricity control as required 
in industry [45]. Another series of experiments, aiming 
at designing a Fabry-Perot microinterferometer with 
laser illumination for transparent objects examination 
were undertaken to meet the requirements of biolog
ical specimens investigation [46]. At first, these 
investigations did not lead to any satisfactory results 
because of too strong coherent noise. While applying 
the new method of coherent noise suppression [39] 
the improvement in quality was so substantial that 
the construction of several different types of inter
ferometers became only the matter of time. In fact, 
many different interferometers were designed with
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laser illumination, among which a multi-pass inter
ferometer for the surface roughness examination 
with the accuracy 2/100 is particularly worth men
tioning.

In the years 1971-1972 a series of experiments 
dealing with application of the speckle effect to the 
examination and measurement of the transversal 
displacements and Hows [47, 48] were performed.

A number of unique measuring and control de
vices as well as various technological equipments were 
designed and produced in C.O.L. for numerous insti
tutes and factories in Poland. Among others, the fol
lowing are worth mentioning: a measuring microscope 
to control the width of the milling slot in paper ma
chines, measuring microscope for determining the 
ship hull model displacements caused by vibrations, 
device to control the exactness of the meter rules 
within the range 0-630 mm with the accuracy of 
0.005 mm, projection-microscope arrangement to 
control the slide-caliper scales, device for Pittler 
die chaser control, mining interferometer for measuring 
both methane and dioxide concentration in mines, 
special type projector for drawing the sheet metals 
for ship hulls, arrangement for the research work 
in the acoustic holography and a number of industrial 
view-Hnders [49].

So far as the photoelectronics are concerned, 
research and experimental studies were carried out 
in order to develop new optoelectronic devices as, 
e.g., photoelectronic industrial refractometers [50-53], 
photoelectronic control and measuring devices for 
optical industry [54, 55], and electro-optical instru
ments for measuring various electrical magnitudes 
[56]. Several types of photoelectronic refractometers 
to be applied in sugar, fruit and vegetable processing 
industry were designed and performed. They were 
subjected to careful trial exploitations both in Poland 
and abroad. Some of them were submitted to com
mercial manufacturing. Among the photoelectronic 
and measuring instruments for determining different 
optical magnitudes, the focal-length tolerator as well 
as a digital focometer deserve some attention [55]. 
The last arrangement is supposed to measure the abso
lute value of the focal length of both single converging 
lenses and composite converging systems with the 
accuracy equal to about 0.001 /  within the focal 
length range / =  +10 mm to +  +640 mm. The
measurement is almost fully automatized and lasts 
about 20 s. Besides, a photoelectric microscopic 
photometer with an original optical system supplied 
with an interference-polarizing beam splitter was 
constructed. The minimum measuring Held of this 
photometer is equal to 0.5 [im (when using a x  100 
microscopic immersion objective).
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Investigations dealing with photographic engi
neering were also carried out in C.O.L. Special empha
sis is to be placed, among others, on experimental and 
technological works concerning the photographic 
multiplication of the optical images as well as the 
production of different microimages on the glass 
substrate using photoresists [57].

Experimental and research works dealing with 
technology of optical elements processing were perfor
med in two fields. One of them consists in moderni
zation and amelioration of the existing methods of 
manufacturing of optical elements to improve the 
quality of the products and to lower the production 
costs. The purpose of the other one is to elaborate 
new methods and develop a new technology to be 
applied in production of those new optical elements 
which are appearing parallelly to the progress in 
optical design. The most important research carried 
out in C.O.L. in this held during last ten years may 
be listed as follows:

— examination of the processes of diamond mil
ling, grinding and polishing for different sorts of optical 
glass in order to determine the optimal parameters 
for processing technology;

— examination of the processing materials (i.e. 
diamond, milling cutters, substrates for polishing 
tools, polishing powders, and others) with an emphasis 
on application of some plastics for grinding and 
polishing tools;

— examination of the processing technology of 
optical crystals and elaboration of the processing 
procedures for different optical elements (e.g. biré
fringent prisms and plates, polarizing prisms) and 
electro-optical elements (light modulators) including 
the problem of corrosion resistance of the hydrophilic 
crystals;

— elaboration of technological procedures for 
laser elements production (laser rods of different 
shapes of windows made of ruby and neodymium 
glass);

— elaboration of mass production technology 
of lenses of extremely small radius (balls) used in 
microscope objectives and condensers as front lenses;

— examination of technology of aspherical ele
ments (both of rotational symmetry and cylindrical^ 
shaped) for projection systems and movie projectors;

— examination of the ways of performing the 
super-smooth and extremely accurate surfaces o 
the optical elements for laser resonators.

Another important research including elaboration 
of experimental and technological procedures was

carried out in the held of optical thin trims. Among 
others, the following processing technologies were 
worked out: a procedure for the dielectric mirrors 
with selective reflection and variable transmission 
factor, procedure for antireflecting coating for different 
wavelengths, and narrow-band interference biters for 
various wavelengths. Also, a procedure for cold mir
rors performence for the movie projectors, and 
a procedure for anticorrosive coatings on optical 
elements have been elaborated [58].

In the held of crystal growing an original pro
cedure has been invented for the growth of large 
KDP (potassium dihydrogen phosphate) crystals 
production of weight amounting up to 2 kg. The pilot 
production of those large crystal pieces is now being 
realized and simultaneously the processing procedure 
is elaborated for making optical elements of these 
materials to be applied next to light modulation and 
harmonics generation.

The optical measurement methodology and the 
imaging quality evaluation were represented by a num
ber of works, where some attention was paid to dehne 
different criteria and quality measures for all the basic 
products of the Polish optical industry. Special at
tention was paid to microscopes and their basic 
accessories (objectives, eye-pieces, hne and rough 
focussing mechanisms, stage cross-movement me
chanisms, etc.). Independently, a lot of time was 
devoted to careful and versatile examination of photo
graphic enlargers, photographic objectives, optical 
measuring devices and others. Some of the results 
of these examinations may be found in [59, 60]. One 
of the papers [61] treating on similar subject contains 
a discription of a simple and efficient method concern
ing the determination of coloration degree for optical 
glasses and suggests their classification due to the 
value of this parameter. An interesting instrument for 
check of internal defects in spectacle glass mouldings 
has been elaboroted and constructed as well. This 
instrument is based on the Schlieren effect. The 
element to be checked is placed in an immersion 
bath and its shadow image is projected onto a ground 
glass screen. The device has been highly automized 
and therefore enables a quick segregation of the ele
ments under test into two groups: of good and defected 
pieces.

The results of the research, design and experimen
tal works carried out in C.O.L. are usually described 
in form of detailed final reports. Some of them have 
been published in the C.O.L. informational bulletin 
"Optyka".
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