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(57) Abstract: An interfere) metric microscopy arrangement (1) is presented having an objective lens (20) that receives a light beam
(9) emerging after sample interaction, wherefrom the light beam (9) is received by a beam splitter unit (30), positioned at a focal length
(22) of'the objective lens (20), the beam splitter unit (30) having a transparent substrate (32) and a point-like beam-splitting layer (34)
that splits a part of the light beam (9) into a spatially filtered reference beam (40) and an object beam (50). Thereafter, a reference beam
tube lens (60) and an object beam tube lens (70) receive the reference (40) and the object (50) beams, respectively. A beam combiner
unit (80) having a transparent substrate (82) and a beam-combining layer (84) receives the reference (40) and the object (50) beams
from the reference (60) and the object (70) beam tube lenses, respectively, and combines the reference (40) and the object (50) beams
to form pattern-generating beam (99) directed towards the optical detector (90) to form an interference pattern thereon.
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Description

An interferometric microscopy arrangement with a point-like

beam splitting layer

The present invention relates to interferometric techniques,
and more particularly to an interferometric microscopy ar-

rangement with a point-like beam splitting layer.

Medical technology in recent times has witnessed advent of
numerous medical devices and microscopy techniques. A lot of
these microscopy techniques are used for imaging microscopic
specimens or samples by detecting and analyzing interference
patterns formed by superimposition of an object beam and a
reference beam for example Interferometric microscopy, also
referred to as Digital holographic microscopy (DHM). An
emerging technique in interferometric microscopy i1s common
path interferometry in which a light beam is shone or im-
pinged on a sample to be insgspected and then the light beam
emerging after interacting with the sample or specimen is
split into a reference beam and an object beam. Subsequently,
object information is filtered out or deleted from the refer-
ence beam and then the filtered reference beam is superim-
posed with the object beam to detect the interference pattern
to be studied.

The common path interferometry differs from the commonly
known different path interferometry in the sense that unlike
the different path interferometry where the light beam is
split into the reference beam and the object beam before in-
teracting with the sample, in common path interferometry the
light beam is split into the reference beam and the object
beam after interaction with the sample. In different path in-
terferometry, only the object beam interacts with the sample,
whereas in the common path interferometry, an incoming beam
interacts with the sample and emerges from the sample con-
taining the object information and then this emergent beam is

divided into the reference beam and the object beam, and sub-
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sequently the object information from the reference beam is
deleted or filtered, usually by spatial filtering, before the
reference beam and the object beam are superimposed to form
the interference pattern as an output of the interferometry
from which the amplitude and phase information are analyzed
that represent characteristics of the sample such as physical
structures in the sample, density of the sample, and so on
and so forth. A major advantage of common path interferometry
over the different path interferometry is stability because
unlike different path interferometry in common path interfer-
ometry the light beam interacting with the sample travels as
one and is split and subjected to different paths - namely an
object beam path and a reference beam path only for short
travel distances as compared to different path interferometry
where the light beam is split much earlier and thus chances

of introduction of error are high.

FIG 1 schematically represents a conventionally known
interferometric device 100 for common path interferometric
technique, wherein a single incoming beam of collimated co-
herent light is interacted with the sample and then split in-

to the reference beam and the object beam by a beam splitter.

The interferometric device 100 has two units - a microscope
unit 101 and an interferometric unit 102. The microscope unit
101 of the interferometric device 100 has a light source 103
from which a light beam 104 is generated and shone upon a
sample positioned in a sample plane 105. The light 103 inter-
acts with the sample in the sample plane 105 and emerges on
other side where the light 104 is received by a microscope
objective 106. The light 104 emerges out of a pupil 107 of
the microscope objective 106 and travels further through a
first lens 108 and then onto a reflector 109. The reflector
109 directs the light 104 towards the interferometric unit
102. The light 104 at this stage is not differentiated into a
reference or an object beam. The light 104 forms an interme-

diate image of the sample at an intermediate image plane 109
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which is located at the junction of the microscope unit 101

and the interferometric unit 102.

In the interferometric unit 102, the light 104 travels
through a second lens 110 and onto a beam splitter/combiner
112 which split the light 104 into two components. One of the
two components of the light 104 created by the beam split-
ter/combiner 112 travels towards a spatial filter 111 and the
other component travels towards a retroreflector 113. The
spatial filter 111 may comprise of a pin hole positioned in
front of a reflector. Only that part of the light traveling
towards the spatial filter 111 gets reflected back to the
beam splitter/combiner 112 which goes through the pin hole.

The technique of spatial filtering, including use of pin hole
as spatial filter, to delete or filter out object information
from a light is well known in the art of optics and thus not
explained herein in details for sake of brevity. The light
that is reflected back from the spatial filter 111 towards
the beam splitter/combiner 112 forms a reference beam 116.
The spatially filtered reference beam 116 after being re-
ceived by the beam splitter/combiner 112 is directed by the
beam splitter/combiner 112 towards a detector 115. The other
part of the light 104 that travels from the beam split-
ter/combiner 112 towards the retroreflector 113 is reflected
back towards the beam splitter/combiner 112 and forms an ob-
ject beam 117. The object beam 117 is then directed by the
beam splitter/combiner 112 towards the detector 115. The ob-
ject beam 117 and the spatially filtered reference beam 116
then pass through a third lens 114 arranged in a 4f configu-
ration to the second lens 110. The object beam 117 and the
spatially filtered reference beam 116 are superimposed at the
detector 115 and together form the interference pattern at
the detector 115.

As can be noticed from the description of FIG 1 describing a
conventionally known interferometric device 100, the

interferometric technique implemented through the
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interferometric device 100 reguires a large number of lens
for example the first lens 108, the second lens 110 and the
third lens 114 besides the microscope objective 106, and oth-
er optical elements before the interference pattern is de-
tected at the detector 115 and thus making the conventionally
known interferometric device 100 complex and prone to error
in set-up and handling. Furthermore, since the light 104
travels through a number of achromatic lens, the image quali-
ty i.e. the interference pattern data is compromised in qual-
ity. Furthermore, the conventionally known interferometric
device 100 is such that there is no direct access to the in-

termediate image formed at the intermediate image plane 119.

Thus there is a need for an interferometric arrangement that
is simpler, easy to set up and operate and uses lesser number
of optical elements, such as lens. Thus the object of the
present disclosure is to provide a technique for improving

present day interferometric devices and setups.

The above objects are achieved by an interferometric micros-
copy arrangement according to claim 1 of the present tech-

nique. Advantageous embodiments of the present technique are
provided in dependent claims. Features of claim 1 may be com-
bined with features of dependent claims, and features of de-

pendent claims can be combined together.

According to the present technique, an interferometric mi-
croscopy arrangement for inspecting a sample is presented.
The sample to be inspected is placed at a sample plane. The
sample is inspected by shining a light beam from an illumina-
tion source onto the sample and detecting an interference
pattern at an optical detector. The interferometric microsco-
py arrangement includes an objective lens, a beam splitter, a
reference beam tube lens, an object beam tube lens, and a
beam combiner unit. The objective lens is configured to re-
ceive the light beam after the light beam has interacted with
the sample.
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The beam splitter unit is configured to be positioned at a
focal length of the objective lens and to receive the light
beam from the objective lens. The beam splitter unit has a
transparent substrate and a point-like beam splitting layer
wherein the point-like beam splitting layer is configured to
split a part of the light beam into a reference beam and an
object beam. The reference beam results from reflection at
the point-like beam splitting layer and the object beam re-
sults from transmission though the point-like beam splitting
layer. The reference beam is generated such that the part of
the light beam is spatially filtered to remove at least part
of an object information from the reference beam so created.
The reference beam tube lens is configured to receive the
reference beam from the beam splitter unit. The object beam
tube lens configured to receive the object beam from the beam

splitter unit.

The beam combiner unit includes a transparent substrate and a
beam combiner layer. The beam combiner unit is configured to
receive the reference beam from the reference beam tube lens
and to receive the object beam from the object beam tube
lens, and to combine the reference beam and the object beam
to form pattern generating beam and to direct the pattern
generating beam towards the optical detector to form the in-

terference pattern at the optical detector.

As a result of the interference of the object beam and the
reference beam, creation of the interference pattern occurs
which is detected and thus provides information about the
sample for example, if the sample is blood, the interference
pattern reveals the features, such as dimensions, shape,
size, etc, of the components of the blood such as WRBCs, RBCs,
etc. The present invention reduces, compared to generally
known interferometric optical setups, the number of elements,
i.e. lens, reflectors, etc, in the optical arrangement for
generation of these interference patterns and thus the

interferometric microscopy arrangement of the present tech-
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nique is simple, robust, cost effective, compact and easy to

set-up.

In an embodiment of the present technigue, the
interferometric microscopy arrangement includes the optical
detector. The optical detector is configured to be positioned
at a focal length of the reference beam tube lens measured
along an optical path of the reference beam and the pattern
generating beam and/or to be positioned at a focal length of
the object beam tube lens measured along an optical path of
the object beam and the pattern generating beam. The inter-
ference patterns detected at the optical detector are thus

sharp.

In another embodiment of the present technique, an optical
path length of the reference beam between the beam splitter
unit and the optical detector is same as an optical path
length of the object beam between the beam splitter unit and
the optical detector. In another embodiment, the beam split-
ter unit and the beam combiner unit are both configured such
that a sum of optical path lengths of the reference beam
through the beam splitter unit and the beam combiner unit is
equal to a sum of optical path lengths of the object beam
through the beam splitter unit and the beam combiner unit.
This ensures balancing of the coherence length for the object

and the reference beam.

In another embodiment of the interferometric microscopy ar-
rangement, the transparent substrate of the beam splitter
unit and the transparent substrate of the beam combiner unit
are both configured such that a sum of optical path lengths
of the reference beam through the transparent substrates of
the beam splitter unit and the beam combiner unit is equal to
a sum of optical path lengths of the object beam through the
transparent substrates of the beam splitter unit and the beam
combiner unit. In a further embodiment, the beam splitter
unit is positioned such that the light beam received from the

objective lens reaches the point-like beam splitting layer
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after traveling through the transparent substrate of the beam
splitter unit. In yet another embodiment, the beam combiner
unit is positioned such that the object beam received from
the object beam tube lens reaches the beam combiner layer af-
ter traveling through the transparent substrate of the beam
combiner unit and the reference beam received from the refer-
ence beam tube lens directly reaches the beam combiner layer.
The above embodiments, individually as also in combinations,
provide ways of realizing balancing of the coherence length

for the object and the reference beam.

In another embodiment of the present technique, the
interferometric microscopy arrangement includes an illumina-
tion source. The illumination source is configured to provide
at least one of collimated light, coherent light and a combi-
nation thereof. An example for such a light source is a laser
diode which provides coherent light emission from a small re-
gion which can be collimated easily, such that the object is
illuminated by a plane wave. Alternative exemplary light
sources include but are not limited to vertical-cavity sur-
face-emitting lasers (VCSEL), superluminescent light emitting
diodes (SLED) and supercontinuum fiber-laser

sources. In a related embodiment, the illumination source in-
cludes a first illumination source configured to generate
light having a first wavelength, a second illumination source
configured to generate light having a second wavelength, and
an optical arrangement configured to combine the light having
the first wavelength and the light having the second wave-
length to form the light beam prior to the shining the light
beam onto the sample placed at the sample plane. Thus the
sample can be simultaneously probed by the light beam having

components with different wavelengths.

In another embodiment of the present technique, the

interferometric microscopy arrangement includes an additional
optical detector besides the optical detector disclosed ear-
lier hereinabove. The additional optical detector is config-

ured to detect the light of the second wavelength, whereas
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the optical detector disclosed earlier hereinabove is config-
ured to detect light of the first wavelength. The
interferometric microscopy arrangement further includes a di-
chroic beam splitter surface configured to receive the pat-
tern generating beam from the beam combiner unit and to split
the pattern generating beam into a first wavelength pattern
generating beam component and a second wavelength pattern
generating beam component, and to direct the first wavelength
pattern generating beam component towards the optical detec-
tor to form at the optical detector the interference pattern
resulting from the light of the first wavelength and the se-
cond wavelength pattern generating beam component towards the
additional optical detector to form at the additional optical
detector the interference pattern resulting from the light of
the second wavelength. In a related embodiment, the optical
detector and the additional optical detector are equidistant
from a reference point at the dichroic beam splitter surface
when normally measured from the optical detector and the ad-
ditional optical detector. Thus different detectors detect
the interference patterns corresponding to different wave-
lengths of light.

In the interferometric microscopy arrangement, the beam
splitter unit is positioned at the focal length of the objec-
tive lens; more particularly, the point-like beam splitting
layer is positioned at a focal point of the objective lens.
This ensures precise removal of the object information from
the reference beam that is generated by the point-like beam

splitting layer of the beam splitter unit.

The present technique is further described hereinafter with
reference to illustrated embodiments shown in the accompany-

ing drawing, in which:

FIG 1 schematically illustrates a conventionally known

interferometric device;
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FIG 2 schematically illustrates an exemplary embodiment
of an interferometric microscopy arrangement, ac-

cording to the present technique;

FIG 3 schematically illustrates an exemplary embodiment
of a beam splitter unit and a relative arrangement
of the beam splitter unit in the interferometric
arrangement of the present technigque depicted in

the exemplary embodiment of FIG 2;

FIG 4 schematically illustrates an exemplary embodiment
of a beam combiner unit and a relative arrangement
of the beam combiner unit in the interferometric
arrangement of the present technigque depicted in

the exemplary embodiment of FIG 2; and

FIG 5 schematically illustrates another exemplary embodi-
ment of the interferometric microscopy arrangement
for simultaneously probing a sample with lights of
multiple wavelengths in accordance with the present

technique.

Hereinafter, above-mentioned and other features of the pre-
sent technique are described in details. Various embodiments
are described with reference to the drawing, wherein like
reference numerals are used to refer to like elements
throughout. In the following description, for purpose of ex-
planation, numerous specific details are set forth in order
to provide a thorough understanding of one or more embodi-
ments. It may be noted that the illustrated embodiments are
intended to explain, and not to limit the invention. It may
be evident that such embodiments may be practiced without

these specific details.

It may be noted that in the present disclosure, the terms
"first", "second", “third”, etc. are used herein only to fa-
cilitate discussion, and carry no particular temporal or

chronological significance unless otherwise indicated.
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FIG 2 schematically illustrates an exemplary embodiment of an
interferometric microscopy arrangement 1, according to the

present technique.

The sample to be inspected is placed at a sample plane 5. The
sample may be any sample suited for inspection by an
interferometric microscopy device, for example whole blood of
a subject, untreated blood of a subject, isolated parts of
blood such as WBCs, RBCs, etc. The sample is inspected by
shining a light beam 9 from an illumination source 10 onto
the sample and detecting an interference pattern at an opti-
cal detector 90. The illumination source 10 may be, but not
limited to, Laser, superluminescent diode (SLED or SLD), and
so on and so forth. Additional optics may be employed to in-
crease or regulate collimation and/or coherence in the light

beam 9.

In the exemplary embodiment of FIG 2, the interferometric mi-
croscopy arrangement 1, hereinafter also referred to as the
arrangement 1, further includes an objective lens 20, a beam
splitter 30, a reference beam tube lens 60, an object beam
tube lens 70, and a beam combiner unit 80. The objective lens
20, which can be understood as a commonly used microscope ob-
jective, receives the light beam 9 after the light beam 9 has
interacted with the sample positioned at the sample plane 5.
As a result of passing through the objective lens 20, the
light beam 9 is focused on a Fourier plane of the objective
lens 20. The light beam 9 as a result of interacting with the
sample has object information i.e. information that can be
analyzed or processed to reveal or determine certain aspects
of the sample for example a shape of the sample or a shape of

a content of the sample such as a shape of the WBC.

The beam splitter unit 30 is positioned at a focal length 12
of the objective lens 20. The beam splitter unit 30 receives
the light beam 9 from the objective lens 20. Structural de-

tails of the beam splitter 30 and its orientation with re-
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spect to the objective lens 20 have been schematically de-
picted in FIG 3. As depicted in FIG 3, in combination with
FIG 2, the beam splitter unit 30 has a transparent substrate
32, such as glass or a transparent polymer, and a point-like

beam splitting layer 34.

The point-like beam splitting layer 34 splits a part of the
light beam 9 into a reference beam 40 and an object beam 50.
The point-like beam splitting layer 34 may be achieved by us-
ing, but not limited to, an optical coating such as metallic
or dielectric material coating on a surface of the transpar-
ent substrate 32 such that when the light beam 9 is incident
on the point-like beam splitting layer 34, a part of the
light beam 9 incident on the point-like beam splitting layer
34 is reflected whereas another part of the light beam 9 in-
cident on the point-like beam splitting layer 34 is transmit-
ted. The reference beam 40 results from reflection at the
point-like beam splitting layer 34 and the object beam 50 re-
sults from transmission though the point-like beam splitting
layer 34. The object beam 50 further includes part of the
light beam 9 that in transmitted through the transparent sub-
strate 32 and is not incident on the point-like beam split-

ting layer 34.

The point-like beam splitting layer 34 is arranged such that
the reference beam 40 that is generated by reflection at the
point-like beam splitting layer 34 is in a spatially filtered
state i.e. the light beam 9 is spatially filtered, as a re-
sult of the reflection at the point-like beam splitting layer
34, to remove at least part of the object information and to
generate the reference beam 40. One way of arranging the beam
splitter unit 30 is to position the beam splitter 30 at the
focal length 22 of the objective lens 20, in particular, the
point-like beam splitting layer 34 is positioned at a focal
point 24 of the objective lens 20. Dimensions of the point-
like beam splitting layer 34 may be understood as dimensions
of a pin-hole that are usually employed for spatial filtering

in conventional interferometry devices, and may have a diame-
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ter between a few micrometers and a few hundred micrometers.
The diameter of the point-like beam splitting layer 34 is
chosen based on the focal length of the objective lens 20.
The technique of spatial filtering is well known in the art
of optics and thus not explained herein in details for sake
of brevity. In general, the point-like beam splitting layer
34 is arranged such that the part of the light beam 9 re-
flected by the point-like beam splitting layer 34 is free of
the object information or at least bereft of any significant
amount of object information. In one embodiment of the ar-
rangement 1, the point-like beam splitting layer 34 is posi-

tioned at a pupil 26 of the objective lens 20.

The reference beam 40 coming from the point-like beam split-
ting layer 34 is then received by the reference beam tube
lens 60, whereas the object beam 50 coming from the point-
like beam splitting layer 34, and additionally but optionally
from the transparent substrate 32 of the beam splitter unit
30, is received by the object beam tube lens 70. The refer-
ence beam tube lens 60 is arranged with the object lens 20 in
a 4f configuration. Similarly, the object beam tube lens 70
is also arranged with the object lens 20 in a 4f configura-
tion. The arrangement 1 may additionally include a reference
beam reflector 62 that reflects the reference beam 40 coming
from the reference beam tube lens 60 towards the beam combin-
er unit 80, and an object beam reflector 72 that reflects the
object beam 50 coming from the object beam tube lens 70 to-

wards the beam combiner unit 80.

Structural details of the beam combiner unit 80 and its ori-
entation within the arrangement 1 have been schematically de-
picted in FIG 4. As depicted in FIG 4, in combination with
FIG 2, the beam combiner unit 80 has a transparent substrate
82, such as glass or a transparent polymer, and a beam com-
biner layer 84. The beam combiner unit 80 receives the refer-
ence beam 40 from the reference beam tube lens 60 and re-
ceives the object beam 50 from the object beam tube lens 70,

and combines the reference beam 40 and the object beam 50 to
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form a pattern generating beam 99. The pattern generating
beam 99 is directed towards the optical detector 90, either
directly as shown in FIG 2 or through additional optical ele-
ments (not shown) such as reflectors, to form the interfer-

ence pattern at the optical detector 90.

In one embodiment of the arrangement 1, the beam combiner
layer 84 and the point-like beam splitting layer 34 are of
same thickness. Furthermore, the transparent substrate 32 of
the beam splitter unit 30 and the transparent substrate 82 of
the beam combiner unit 80 are of same thickness. As depicted
in FIG 3 and FIG 4, in the interferometric microscopy ar-
rangement 1, the transparent substrate 32 of the beam split-
ter unit 30 and the transparent substrate 82 of the beam com-
biner unit 80 are both configured such that a sum of optical
path lengths of the reference beam 40 through the transparent
substrates 32, 82 of the beam splitter unit 30 and the beam
combiner unit 80 is equal to a sum of optical path lengths of
the object beam 50 through the transparent substrates 32, 82

of the beam splitter unit 30 and the beam combiner unit 80.

Furthermore, as depicted in FIG 3, the beam splitter unit 30
is positioned such that the light beam 9 received from the
objective lens 20 reaches the point-like beam splitting layer
34 after traveling through the transparent substrate 32 of
the beam splitter unit 30, and thus the reference beam 40 re-
flected back by the point-like beam splitting layer 34 trav-
els a second time through the transparent substrate 32 before
emerging out of the beam splitter unit 30 and traveling to-
wards the reference beam tube lens 60. Moreover, as depicted
in FIG 4, the beam combiner unit 80 is positioned such that
the object beam 50 received from the object beam tube lens
70, or the object beam reflector 72, reaches the beam combin-
er layer 84 after traveling through the transparent substrate
82 of the beam combiner unit 80; whereas the reference beam
40 received from the reference beam tube lens 60, or the ref-
erence beam reflector 62, directly reaches the beam combiner

layer 84 i.e. without traveling through the transparent sub-
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strate 82 of the beam combiner unit 80. In another embodi-
ment, however, the orientation of the beam splitter unit 30
and the beam combiner unit 80 may be reversed, i.e. the light
beam 9 is incident directly on the point-like beam splitting
layer 34 without traveling through the transparent substrate
32 and the object beam 50 is directly incident on the beam
combiner layer 84 whereas the reference beam 40 is incident
on the beam combiner layer 84 after traveling through the

transparent substrate 84 of the beam combiner unit 80.

The reference beam 40 and the object beam 50 together form
the pattern generating beam 99. As a result of the interfer-
ence of the object beam 50 and the reference beam 40, as
parts of the pattern forming beam 99, creation of the inter-
ference pattern occurs at the optical detector 90, for exam-
ple but not limited to, CCD, camera unit, LED that is detect-
ed.

In another embodiment of the present technique, an optical
path length of the reference beam 40 between the beam split-
ter unit 30, particularly the point-like beam splitting layer
34, and the optical detector 90 is same as an optical path
length of the object beam 50 between the beam splitter unit
30, particularly the point-like beam splitting layer 34 and
the optical detector 90. In another embodiment, the beam
splitter unit 30 and the beam combiner unit 80 are both con-
figured such that a sum of optical path lengths of the refer-
ence beam 40 through the beam splitter unit 30 and the beam
combiner unit 80 is equal to a sum of optical path lengths of
the object beam 50 through the beam splitter unit 30 and the

beam combiner unit 80.

FIG 5 schematically illustrates another exemplary embodiment
of the arrangement 1 for simultaneously probing the sample
with lights of multiple wavelengths in accordance with the
present technique. The illumination source 10 includes a
first illumination source 12 and a second illumination source

14. The first illumination source 12 generates light having a
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first wavelength 13, also referred to hereinafter as first
light beam 13, whereas the second illumination source 14 gen-
erates light having a second wavelength 14, also referred to
hereinafter as second light beam 15. The arrangement 1 fur-
ther includes an optical arrangement 16, such as a selection
filter 16, configured to combine the light having the first
wavelength 13 and the light having the second wavelength 14
to form the light beam 9 prior to the shining the light beam
9 onto the sample placed at the sample plane 5.

Each of the first and second illumination sources 12, 14 may
be, but not limited to, Laser, superluminescent diode (SLED
or SLD), and so on and so forth. Additional optics may be em-
ployed to increase or regulate collimation and/or coherence
in the light having a first wavelength 13 and/or the light

having the second wavelength 15.

The selection filter 16 receives the first light beam 11 from
the first illumination source 12 and receives the second
light beam 15 from the second illumination source 14. The se-
lection filter 16 then directs the first light beam 13 and
the second light beam 15 towards the sample plane 5.

In an exemplary embodiment of the arrangement 1, the selec-
tion filter 16 may be, but not limited to a dichroic filter.
The dichroic filter also referred to as thin-film filter or
interference filter is an optical filter that allows selec-
tive passage of a predetermined wavelength of light or a
small range of predetermined wavelengths of light. The di-
chroic filter does not allow passage of other wavelengths of
light through it i.e. the dichroic filter, instead the di-
chroic filter reflects the other wavelengths acting as re-
flective surface. In optical geometry of the arrangement 1
depicted in FIG 5, the first light beam 13 has first wave-
length that is different from a second wavelength of the se-
cond light beam 15, and the selection filter 16 or the di-
chroic filter 16 selectively allows passage of the first
wavelength through the dichroic filter 16 but reflects the
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second wavelength. Thus, the selection filter 16 directs the
first light beam 13 and the second light beam 15 towards the
sample port 90.

It may be noted that a person skilled in the art would readi-
ly understand within the scope of the present technigque, an-
other exemplary embodiment (not shown) of the arrangement 1
having a different optical geometry of the arrangement 1 when
compared to the optical geometry of the arrangement 1 depict-
ed in FIG 5. In this another exemplary embodiment of the ar-
rangement 1, the selection filter 16 or the dichroic filter
16 selectively allows passage of the second wavelength
through the dichroic filter 16 but reflects the first wave-
length. Thus, in this embodiment of the arrangement 1, the
relative position of the two illumination sources - namely
the first illumination source 12 and the second illumination
source 14 - will be reversed or exchanged or swapped as com-

pared to the position depicted schematically in FIG 5.

The arrangement 1 further includes an additional optical de-
tector 92 besides the optical detector 90 disclosed earlier
hereinabove. The additional optical detector 92 detects the
light of the second wavelength 15, whereas the optical detec-
tor 90 detects the light of the first wavelength 13. The ar-
rangement 1 also includes a dichroic beam splitter surface
94, hereinafter also referred to as the dichroic filter 94,
configured to receive the pattern generating beam 99 from the
beam combiner unit 80 and to split the pattern generating
beam 99 into a first wavelength pattern generating beam com-
ponent 91 and a second wavelength pattern generating beam
component 93. The first wavelength pattern generating beam
component 91 is directed towards the optical detector 90 to
form at the optical detector 90 the interference pattern re-
sulting from the light of the first wavelength 13 and the se-
cond wavelength pattern generating beam component 93 is di-
rected towards the additional optical detector 92 to form at
the additional optical detector 92 the interference pattern

resulting from the light of the second wavelength 15.
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The dichroic beam splitter surface 94, as depicted in FIG 5,
allows passage of the light of the first wavelength 13 to-
wards the optical detector 90 whereas reflects the light of
the second wavelength 15 and thus directs the light of the
second wavelength 15 towards the additional optical detector
92.

However, it may be noted that a person skilled in the art
would readily understand within the scope of the present
technique, another exemplary embodiment (not shown) of the
arrangement 1 having a different optical geometry of the ar-
rangement 1 as compared to the optical geometry of the ar-
rangement 1 depicted in FIG 5. In this another exemplary em-
bodiment of the arrangement 1, the dichroic filter 94 selec-
tively allows passage of the light having the second wave-
length 15 through the dichroic filter 94 but reflects the
light having the first wavelength 13. In this embodiment of
the arrangement 1, a relative position of the optical detec-
tor 90 and additional optical detector 92 is reversed or

swapped as compared to the embodiment depicted in FIG 5.

The optical detector 90 and the additional optical detector
92 are equidistant from a reference point at the dichroic
beam splitter surface 94 when normally measured from the op-
tical detector 90 and the additional optical detector 92.

While the present technique has been described in detail with
reference to certain embodiments, it should be appreciated
that the present technique is not limited to those precise
embodiments. Rather, in view of the present disclosure which
describes exemplary modes for practicing the invention, many
modifications and variations would present themselves, to
those skilled in the art without departing from the scope and
spirit of this invention. The scope of the invention is,
therefore, indicated by the following claims rather than by
the foregoing description. All changes, modifications, and
variations coming within the meaning and range of equivalency

of the claims are to be considered within their scope.
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Patent claims

1. An interferometric microscopy arrangement (1) for inspect-
ing a sample placed at a sample plane (5) by shining a light
beam (9) from an illumination source (10) onto the sample and
detecting an interference pattern at an optical detector
(95), the interferometric microscopy arrangement (1) compris-

ing:

- an objective lens (20) configured to receive the light beam
(9) after the light beam (9) has interacted with the sample;

- a beam splitter unit (30) configured to be positioned at a
focal length (22) of the objective lens (20) and to receive
the light beam (9) from the objective lens (20), wherein the
beam splitter unit (30) comprises a transparent substrate
(32) and a point-like beam splitting layer (34) wherein the
point-like beam splitting layer (34) is configured to split a
part of the light beam (9) into a reference beam (40) result-
ing from reflection at the point-like beam splitting layer
(34) and an object beam (50) resulting from transmission
through the point-like beam splitting layer (34), wherein the
point-like beam splitting layer (34) is configured to spa-
tially filter the part of the light beam (9) to remove from
the reference beam (40) so created at least a part of an ob-

ject information;

- a reference beam tube lens (60) configured to receive the

reference beam (40) from the beam splitter unit (30);

- an object beam tube lens (70) configured to receive the ob-

ject beam (50) from the beam splitter unit (30);

- a beam combiner unit (80) comprising a transparent sub-
strate (82) and a beam combiner layer (84), the beam combiner
unit (80) configured to receive the reference beam (40) from
the reference beam tube lens (60) and to receive the object

beam (50) from the object beam tube lens (70), and to combine
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the reference beam (40) and the object beam (50) to form pat-
tern generating beam (99) and to direct the pattern generat-
ing beam (99) towards the optical detector (90) to form the

interference pattern at the optical detector (90).

2. The interferometric microscopy arrangement (1) according
to claim 1, comprising the optical detector (90) configured
to be positioned at a focal length of the reference beam tube
lens (60) measured along an optical path of the reference
beam (40) and the pattern generating beam (99) and/or to be
positioned at a focal length of the object beam tube lens
(70) measured along an optical path of the object beam (50)
and the pattern generating beam (99).

3. The interferometric microscopy arrangement (1) according
to claims 1 or 2, wherein an optical path length of the ref-
erence beam (40) between the beam splitter unit (30) and the
optical detector (90) is same as an optical path length of
the object beam (50) between the beam splitter unit (30) and
the optical detector (90).

4. The interferometric microscopy arrangement (1) according
to any of claims 1 to 3, wherein the beam splitter unit (30)
and the beam combiner unit (80) are both configured such that
a sum of optical path lengths of the reference beam (40)
through the beam splitter unit (30) and the beam combiner
unit (80) is equal to a sum of optical path lengths of the
object beam (50) through the beam splitter unit (30) and the

beam combiner unit (80).

5. The interferometric microscopy arrangement (1) according
to any of claims 1 to 4, wherein the transparent substrate
(32) of the beam splitter unit (30) and the transparent sub-
strate (82) of the beam combiner unit (80) are both config-
ured such that a sum of optical path lengths of the reference
beam (40) through the transparent substrates (32, 82) of the
beam splitter unit (30) and the beam combiner unit (80) is

equal to a sum of optical path lengths of the object beam
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(50) through the transparent substrates (32, 82) of the beam

splitter unit (30) and the beam combiner unit (80).

6. The interferometric microscopy arrangement (1) according
to any of claims 1 to 5, wherein the beam splitter unit (30)
is positioned such that the light beam (9) received from the
objective lens (20) reaches the point-like beam splitting
layer (34) after traveling through the transparent substrate
(32) of the beam splitter unit (30).

7. The interferometric microscopy arrangement (1) according
to any of claims 1 to 6, wherein the beam combiner unit (80)
is positioned such that the object beam (50) received from
the object beam tube lens (70) reaches the beam combiner lay-
er (84) after traveling through the transparent substrate

(82) of the beam combiner unit (80) and the reference beam
(40) received from the reference beam tube lens (60) directly

reaches the beam combiner layer (84).

8. The interferometric microscopy arrangement (1) according
to any of claims 1 to 7, comprising the illumination source
(10) .

9. The interferometric microscopy arrangement (1) according
to claim 8, wherein the illumination source (10) is config-
ured to provide at least one of collimated light, coherent

light and a combination thereof.

10. The interferometric microscopy arrangement (1) according
to claim 8 or 9, wherein the illumination source (10) com-
prises:

- a first illumination source (12) configured to generate
light having a first wavelength (13);

- a second illumination source (14) configured to generate
light having a second wavelength (15), and

- an optical arrangement (16) configured to combine the light
having the first wavelength (13) and the light having the se-
cond wavelength (15) to form the light beam (9) prior to the
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shining the light beam (9) onto the sample placed at the sam-
ple plane (5).

11. The interferometric microscopy arrangement (1) according
to claim 10, further comprising:

- an additional optical detector (92) configured to detect
the light having the second wavelength (15), wherein the op-
tical detector (90) is configured to detect light having the
first wavelength (13); and

- a dichroic beam splitter surface (94) configured to receive
the pattern generating beam (99) from the beam combiner unit
(80) and to split the pattern generating beam (99) into a
first wavelength pattern generating beam component (91) and a
second wavelength pattern generating beam component (93), and
to direct the first wavelength pattern generating beam compo-
nent (91) towards the optical detector (90) to form at the
optical detector (90) the interference pattern resulting from
the light having the first wavelength (13) and the second
wavelength pattern generating beam component (93) towards the
additional optical detector (92) to form at the additional
optical detector (92) the interference pattern resulting from

the light having the second wavelength (15).

12. The interferometric microscopy arrangement (1) according

to claim 11, wherein the optical detector (90) and the addi-

tional optical detector (92) are equidistant from a reference
point at the dichroic beam splitter surface (94) when normal-
ly measured from the optical detector (90) and the additional
optical detector (92).

13. The interferometric microscopy arrangement (1) according
to any of claims 10 to 12, wherein at least one of the first
illumination source (12) and the second illumination source
(14) is configured to provide at least one of collimated

light, coherent light and a combination thereof.

14. The interferometric microscopy arrangement (1) according

to any of claims 1 to 13, wherein the beam splitter unit (30)
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is positioned at the focal length (22) of the objective lens
(20) .

15. The interferometric microscopy arrangement (1) according
to any of claims 1 to 14, wherein the point-like beam split-
ting layer (34) is positioned at a focal point (24) of the

objective lens (20).
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