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Accessory for Attenuated Total Internal Reflectance (ATR)
Spectroscopy This invention relates to spectroscopy which makes use
of attenuated total internal reflection (ATR). ATR is a technique
used in spectroscopy, such as FT-IR spectroscopy, in order 5 to
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can be constructed based upon these principles by arranging
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Perkin El mer Spotlight mcroscope. In such an arrangenent
di r ect &P on’fege%ﬁfﬂlaé‘gllmé@ﬁ%eﬁsmcﬁﬁi iaforepliecen the lightlpdam. by nmeans of an
i magi ng 25opti c. i r m can _cgnveni ent|
conprise a heni séﬁgfl i %gg}ﬁa 8{6%0%?\?}%)8(QP%@X%E%&SS%PP%“ e&%pr?r@fpﬁ%t%w ve
i ndex mat erérengingo ilasnigete nmricart a Taeplephd by bsadifoig e6ll&ant Basternt b
convex Sphel-:;'aitv(léal surface is directed tgvvar ds.the m croscope_ opti

e

Imaing BROPSTHSS & B TS GRS Famisaatialy sistaghfesians of ih e al

pl ane of t hig cbNBEdeh SIHERER or BNRteS R RISy é&h%&@%ﬁ@&ﬁ%&i@i?h%‘? il at

surface of the ATR. 30 The m croscope includes a noveable stage which
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microscope optic with its centre of curvature arranged to be coincident with the focal
plane of the imaging system. The sample is presented to the flat surface of the ATR.
30 The microscope includes a moveable stage which has associated motors for
moving the stage in X, y and z directions under processor control. Imaging is carried

out using a small linear array detector and physically moving the stage and therefore

the crystal/sample combination laterally relative to the optical axis of the microscope.
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mounting member being so mounted and arranged on the support that it can be moved
between a position in which a crystal mounted on the mounting member is aligned
with the optical axis of the microscope and a position in which the crystal is displaced
from the optical axis.

25 The mounting member may comprise an elongate arm pivotally supported at
one end on a first guide pin, said arm being pivotal about said pin to allow said
movement of the mounting member.

The other end of the arm may have an opening which engages a second pin
carried by the support member when the mounting member is located in the position

30 in which the crystal lies on said optical axis.

The arm may be raised along the axis of the first guide pin so that said other
end moves clear of the second guide pin to allow said pivotal movement.

A braking mechanism may be associated with said one end of the arm and said

first guide pin, said braking mechanism being operative to allow a controlled descent
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opposite to said contacting area and said registration indicium may be located at the
apex region of the hemispherical surface. The indicium may comprise a flat on the
25 hemispherical surface or a mark on the hemispherical surface.

According to a third aspect of the present invention there is provided a method
of operating a microscope provided with an accessory according to said second aspect
said microscope including processing means for controlling movement of the movable
stage and said processing means having recorded therein a predetermined parameter

30  relating to the height of the ATR crystal, said method comprising initially moving the
stage of the microscope to bring the registration indicium into focus and moving the
stage by a predetermined vertical distance defined by said parameter in order to bring

into focus a sample contacting said sample contacting area.



Sthe microscope and which has a geonetry which will produce sharp
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PP 20 g The text sample may be a plastic material such as a microembossed polymer,

e.g. Vikuiti brightness enhancing film.

The second, third and fourth aspects of the invention provide a facility which
allows determination of the optimum position of the crystal with respect to the
microscope and which can cope with manufacturing tolerances of the crystal. It can

25 position the crystal at the optimum vertical position for achieving a focussed infra-red
image in a reproducible manner irrespective of sample thickness.

According to a fifth aspect of the present invention there is provided an
accessory for a microscope arranged to carry out ATR measurements, said accessory
including a support which can be mounted on the movable stage of the microscope, a

30 mounting member carried on said support for mounting an ATR crystal, a sample
supporting member disposed below the location of the ATR crystal, said sample
supporting member having a surface upon which a sample can be received, and
pressure applying means disposed below said sample supporting member for applying

a pressure to said sample supporting member in the direction of said crystal,



5 The pressure applying nmeans may include a spherical nenber

t hrough which pressure is applied to said sanple supporting nmenber.
This permts limted tilt of the supposting nenber in order to
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surface, saidghsedp! € supporting menber being carried on said support
so that it is novable relative to the ATR crystal and defines a
sub- st dge whi ch Bigrireseofithe eanple bupppitimgmoenttive thraigh whisly thegiressire
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ensuring that the sample is held in good contact with sample contacting surface of the
20  crystal.

According to a sixth aspect of the present invention there is provided an
accessory for a microscope arranged to carry out ATR measurements, said acoessory
comprising a support which can be fixed to the movable stage of the microscope, a
mounting member carried by said support for mounting an ATR crystal, a sample

25 supporting member disposed below the location of the ATR crystal, said sample
supporting member defining a sample receiving surface, said sample supporting
member being carried on said support so that it is movable relative to the ATR crystal
and defines a sub-stage which can be moved relative to the main stage of the
microscope.

30 The sample supporting member may comprise a flat upper surface and side
surfaces and the accessory includes location adjusting means for adjusting the position
of the sample supporting member on the support.

The location adjusting means may comprise a pair of screws acting to urge the

member against a biasing spring.



The | ocation adjusting neans may conprise a pair of screws acting to

urge the nenber against a biasing spring. 6 The screws may be
located so as to act along orthogonal dgirections and said spring is
arranged to act along a bisector of said directions. The
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axis through the crystal whereby each screw dacts To urge e sanpl e
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the features of the various aspects of the Invention 10definhed above
can be ﬁseotoYV?FdéHV BBt nat i on t her eof . _Thel i nven]'El on Wil ![ beh
descri bed now b ; : | 2 cul-ar reference.to the
acconpanyi ng dr grv{ln\é%\é%&{ ?iﬁt’ﬁ? @e@g%rﬁgﬁ@eé Q&R)agt&%ﬁ’g}&?éal °Wsst5%1p%sé*ﬁ ic
si de view itg¢ sasmpleta bvgpdjltx:eedpzviiﬂ?]uu't p)ftﬁctiagenﬁpﬁesiopi sasm? E{aﬁ‘ﬁﬁ&ge of

m croscope; 15K gure 2 is a schematic perspective \ o
accessors ftg%mélc gs,&f)?f‘rri croscope, said accessory being constructed in
accordance wi t h Toral esdppedomest thef the RANREESTER vdria‘é%%;g&g 'oft}ﬁ invenfib@ur €
3 is a_perspective view showing the accessory | ocat I'n the novabl e
st age 68 a‘ﬁ?‘ﬁ?%@@ﬁﬁé‘}n%‘ﬁ%m enyjeampigatio hdrenf. on the |ine ﬁ - Z oI )
Fi gure 2, i o . iqdlar to Figure 3.show n e
I ogati on of the Tglg g&egg%@%&aéﬁgéiﬁ%&:o?p@ ‘I)V%y Péqx&fr.pg%oﬁ%wpﬁ@amcuﬂr
obj ective cefSswge tithe heompanyidg Biagiings. b the davsggt i on on a | arger

.Fi g . Figure 7. is._a plan view of the accessory;
scal e of part OfFlgFulrg wlsea élc’herilat(%’c 3136 view 111ust1%t1ng the principal elements of a

known FT-IR microscope;

15 Figure 2 is a schematic perspective view of an accessory for an ATR
microscope, said accessory being constructed in accordance with one embodiment of
the present invention;

Figure 3 is a perspective view showing the accessory located in the movable
stage of a microscope;

20 Figure 4 is a section on the line Z - Z of Figure 2,

Figure 5 is a section similar to Figure 3 showing the location of the accessory
in a microscope in relation to the objective cassegrain lens, and
Figure 6 is a section on a larger scale of part of Figure 4;
Figure 7 is a plan view of the accessory;
25 Figure 8 is a section on the line V- V of Figure 7;
Figure 9 is a section on the line W - W of Figure 7, and
Figures 10 and 11 illustrate the operation of an imaging microscope which
incorporates the accessory.
Referring to Figure 1 this shows the principal elements of an FT-IR
30 microscope and these include an optical microscope 10 which is disposed above a
view/IR mirror 11 which in turn is disposed above a remote aperture 12. Located
below the remote aperture 12 is a transmittance/reflectance mirror 14 which is
positioned above an objective cassegrain assembly 16 and a condenser cassegrain

assembly 18. Between the two cassegrains is disposed a movable stage 20 which



25Figure 8 is a section on the line V- V of Figure 7; Figure 9 is a
section on the line W- Wof Figure 7, and Figures 10 and 11
illustrate the operation of an imagingsm croscope which incorporates
the accessory. Referring to Figure 1 this shows the principal
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20 accessory comprises a support in the form of a baseplate 40 which is connected to a

A

bracket 42 by means of screws 43. The baseplate 40 locates in a recess 22 formed in
the movable stage 20 of the microscope. The stage 20 is movable in x, y and z
directions under processor control by means of appropriate motors as will be known
to those skilled in the art. The baseplate 40 is held in position in the recess 22 by
25  means of screws which are not shown in the drawings. The bracket 42 provides a
means of holding the accessory when locating it on or removing it from the stage 20.
The lower surface of the baseplate 40 is recessed at 44 and a bore 45 extends
through the baseplate and communicates with the recess 44.
The upper surface of the baseplate 40 supports an anvil 60 which comprises a
30 sample supporting member. The anvil 60 is generally circular in plan and is located
within the circular opening in a collar 62. The outer edge of the collar, as can be seen
in Figure 2, is generally square and the inner circular opening in the collar is slightly
larger than the outer circular surface of the anvil so that the anvil can move to a

restricted extent within the confines of the collar.



bracket 42 by neans of screws 43. The baseplate 40 |ocates in a
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collar and a spring 74 (Figure 4) disposed at the rear of the .col | ar.
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anvil which acts to press the anvil towards the baseplate 40.
The anvil arrangement described above constitutes a sub-stage which can be
moved relative to the electronically movable stage 20 of the miofoscope itself.

20 A pressure exerting mechanism 80 for exerting pressure on the underside of
the top wall 64 is disposed below the anvil 60. The pressure exerting mechanism
includes a tubular insert 81 which is threaded internally and which locates within the
bore 45 of the baseplate. At its upper end, the threaded insert 81 accommodates a ball
bearing 82 which is disposed in a ball guide 83. The ball bearing is biased upwardly

25 into contact with the underside of the top surface 64 by a spring 84 which pushes on
the ball by way of a top-hat plunger 85. This plunger 85 is disposed in a plunger guide
tube 86 threaded within the tubular insert 81 and extending downwardly into the
recess 44. The spring is retained in the guide 86 by means of a screw 89 which can be
used to adjust the pre-load of the spring.

30 A pinion gear 90 is fixed around the lower end of the guide tube 86 and
connected to the screw. The pinion gear 90 is coupled to a rack 91 by way of an idler
gear 92 which can rotate about a spindle 93. The rack can be moved longitudinally by
means of a manually operable knob 94 shown in Figure 2. When the rack is moved

longitudinally this causes rotation of the pinion gear 90 and this in turn causes a
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crystal_is carried above the anvi | ' ' '
20  the guidering 103. The ring 153 is usually biased into contact with the pin 103 by a

spring 155 which is held in position in the annular formation 102 by a spring retainer
and brake release stop 156. Diametrically opposite to the spring there is provided a
brake release button 158 which is held captive in the annular formation 102. The
radially inner end of the button 158 locates against the braking ring 153. When the
25  button 158 is pressed the ring 153 is moved radially to a position where no part of it is
in contact with the pin 103 thus releasing the braking effect. The mechanism 156
limits the extent to which the ring 153 can be moved.
Referring to Figure 8 the annular formation 102 also includes an axially
extending bore 160 which is spaced radially from the pin 103. The bore 160, when
30 the arm 100 is in the position shown in Figure 2, receives an upstanding support pin
162 carried on the base 40. If the arm 100 is raised along the axis of the pin 103 so
that the bore 160 moves clear of the pin 162, the arm 100 can then be rotated about
the guide pin 103 away from the position shown in Figure 2. The pin 162 can then

contact the underside of the arm 100 to hold it in its raised position. The arm 100 can



conprises an elongate arm 100 supported at its opposite ends. The arm
has a first end 101 with an annular formation 102 within which is

| ocated a pair of bushings and which | egates over a guide pin 103
carried on the baseplate 40. The armalso has a central portion with
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radius of curvature on the ATR optic the energy received from the centre of the
sample area is high but the energy received from the other parts is relatively low. Thé
30 image of the sample is thus highly spatially non-uniform in brightness even if the
sample itself is spatially uniform. As the radius of curvature of the ATR optic is
allowed to increase the uniformity of signal across the sample area improves to a
point where the signals from the centre and the edges are approximately equal. The

uniformity of illumination defined in this way can be used as a metric by which to
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25 surface although this is the most convenient and preferred position. The mark can be

at any location on the accessory provided that that location is fixed mechanically
relative to the sample contracting area 12 and is visible through the viewing system of
the microscope.
As can be seen from the drawings the arm 100 when it is located on the

30  baseplate 40 needs to be lowered towards the sample receiving surface. It is important
that this movement be controlled in order to avoid damage particularly to the crystal
and to this end the accessory is provided with the brake mechanism 153, 155, 156,
158 located within the structure 120 which includes the guide pin 103. The brake

mechanism normally prevents the arm from dropping under gravity and is provided to
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The calibration of the crystal height and focus setting can be carried out as
25  follows. In this respect it needs to be appreciated that small variations in the crystal
shape (radius of curvature and thickness) can give rise to significant shifts in the
required focus setting. As the refractive index of germanium is high, focus cannot be
established visually because the crystal is opaque to visible light and it requires a
sample with a well defined spatial structure as well as a strong spectral absorption
30 band that can be detected by ATR. A novel method has been developed by the
inventors whereby the optimum ATR focus setting can be determined. This method
makes use of a test sample which preferably comprises a small section of 3m Vikuiti

BEF 1 film. This is a plastic sheet the surface of which is micro embossed with a set



10 Also the software is provided with a precalibrated crystal height
paranmeter which defnes the di stance by which the crystal 106 and
sanpl e should be raised froman initialg position in order to bring
the sanple surface into sharp focus via the infrared part of the

m croscope This.ls-siagnifieant. beca the crystal 106 s .

opaque to v?gﬁﬁgl fqaglﬁﬁlagﬁ%&hn%r%ﬁ%ff ‘gg%llﬁgsarg@(ﬁ@eﬁ@ng@ aﬁé)f‘ pﬁ%%‘%‘?f]bﬁoé’r

when the cr$4tatrons The nplaiagis cdiniondy @efloydd tb@ﬁ}iﬁ)tv@ "thetﬂ}%hﬁ{e!’sséﬁl,%D

posi tion, tge Cr%m Tl1106 and its mounting arm 100 are located above
dl

the sub-stafEPiy FATR Frystalapproaghtinigseontarionith thegrismetructiresve
e 2 . ST . i
on the arm Lgh eaper e RGRAY il BEeolHEBicEy ERTRAR 1 P sl *ur

120 i n R gupaald restangnlar dotedtagses Witheths yahepitdhhe thopeicah 86ridl OB4¥REndY
a predeterm z co-ordinate 20systemto the

di st i ,
centre of t agsest?%? Iegggsp ffgorlél?vg{a&ér%ﬁieéw QRéinpyIy fRcus pmalf %F%@S@@ﬁ%n jmeages
mar k. The useracfiiRd £amidithéEentrd 3F tHeTRIC SRt falAg »@Mbéfrgfeﬂ%;é{ dte Eﬁa[ézﬁe%t

making any snmll adjustnents that may be required. stem
sets the st ¥§€hder snlrdar thegyaierials spdctairbs@ption)Thadedhhigue anvblvesred

position. Tpg, | | . { (o | _hei ght, and foc etting can
be carried outa%géé %?%):t llgg\}\lgggel Jgn&tsﬁleéslt%%lggﬁgﬁogpltmﬁéee % tﬁlggegreeo

appr eci ¥l edfochats estimabted bpinspedtinp she slopeb ef theysdsa kectiohaRods tiaionscof
curvature an tsg\iéCi cnessg@can gi ve rise to significant shifts in the

required fof FASPITGieniAAre REST vk eys KrEiGehpesitions of thewrysital end thehi gh,
focus cannoglops irstabhi shaduirsuali éﬁlphﬁ% dtd\?@ f\{r&éﬁé@n ‘kﬁenodggg,!ﬁﬁgt 0
a e

visible light and it requires a sanple wt ned spatl a
structure aBowdh¢ optinum sequsrithedissicosition alysos fiind by 8ferpalating bettveaen be

detected by ] een.devel.oped hy the {nventors
wher eby theseﬁgﬁcﬁ m éft%tfdg[@%gﬁ g‘é@%ﬁ@“@%ﬁt Sglgﬁgglgélﬁﬁgﬁ% ?hsl‘iﬁ?mf’%ﬁﬁ
makes uke ofheaampls tfilmaiepérelswhorc thepoatheipadssyre GAATETE SRDedssIR 4 mSA&lFON
of 3m Vi kui toirn&BEF 3& film This is lei,pl astic sheet the surface of
which is m SPETBRSSELSdeqhataPressutss being agplisd tafhespmple angul ar pri sns
each of whi ch THasinAn9RQcAREK ARG i s Qi iGrons.
The material is c_ommnl%y enpl oyedr§ %t%%?lrlr%ra%\g}{eisg ﬁ}gg{()erdﬁglh‘@%nggagtegfs &E&%

di spl ay pan®itB parfipelappRpertipsand] examitingindatred mages ofthasctumipid for §paeal

prismstruc S . ices flatt.ened t he cont act
pressure th%lr VooF gg&?ﬁnﬁépﬁ?ﬁ%egneept %?tﬁ%%%a‘flﬁ @?“?dg‘\éﬁﬁﬁﬁﬁﬁl 2gBnt act
zones V@4 h tharpnesierqobtdet abeach biep basider ﬂd&fé&hhﬁie-an@?ﬁﬁuﬁrpdlﬁbl&@&eﬁ@ar p
edges. In order to determ ne the optinmumfocus small fine resolution
i mages are ﬁH}VPg’SSar ound the centre of the field and narrow
waveband i mages are extracted which are centred on the material's
spectral absorption. The technique involves extracting absorption
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estimated by finding the position at which maximum infra-red energy is

25 transmitted through the crystal. This may not be the same as the best focus
position.

b) The image is spectrally filtered to extract a spatial map of the absorbance at a
wavelength where the sample absorbs strongly. This is a function of the
material properties.

30 c) 'A cross-section of the absorbance map at this wavelength is extracted which
traverses spatially sharp features in the image — in the present case an edge

between a polymer and air.
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without becoming smeared out or smoothed.

The sharp features might include engineered fine structures such as lines, gratings
or grids, or alternatively sharp edges between two different materials (one of which

20 might be air in the form of a void). If the features are constructed by forming
indentations in a uniform material, then the indentations should have a depth of more
than a few microns when in contact with the crystal, and the transitions from contact
to non-contact should be sharp.
| As explained above the presently preferred material is a particular micro-

25  embossed polymer sample (Vikuiti light control film manufactured by 3M) because it
provides a convenient, cheap and reproducible test sample. The material comprises a
regular array of roof prisms whose ridges are conveniently flattened by contact with
the crystal to leave straight “bars” of contact. The geometry of the edges of these
contact regions is such that the material drops away from the crystal rapidly,

30 especially over the first few microns of depth, and this yields a very high quality edge
between absorbing polymer and non-absorbing air which is easily imaged using ATR
to give high-contrast and shérp results.

The inventors have also developed a technique for definition of spatial

resolution. The technique described above for determining the optimum focus of the
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resol ut i(P n %}csténp %en operates automatically to raise the stage 20 by a predetermined distance

based on the stored crystal height parameter in order to focus on the lower surface of
the crystal (106). The system then carries out a measurement on the background
spectrum for each detector in the array and these are stored. The way in which the
background spectrum is obtained will be apparent to those skilled in the art.

25 The next step is to measure the crystal image and this involves the user
moving the stage to the origin, i.e. the top centre of the crystal. The user fine focuses
on the top of the crystal and then enters parameters such as the resolution, scans per
pixel, pixel size and image size. The system raises the main stage 20 bya
predetermined distance in order to focus on the lower surface of the crystal. The

30 system measures the image of the crystal without a sample being present and this is
stored. _

The next step is to measure a sample and the first step is for a user to select an
optional processing option which is subtraction of the background crystal image or

baseline offset correction. The user then raises the arm 100 and pivots it about the pin
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important. Ideally it should be aligned with the centre of the crystal face so that
samples tend to align to the face and contact pressure is uniform. This is achieved by
use of the ball bearing 82 that is accurately constrained in its guide 83 and precisely
30 aligned with the crystal axis. The ball acts against a thin part of the anvil so that the
lifting force originates as close as possible to the crystal. The arrangement of the rack,
pinion, spring plunger, lifting spring and ball is very compact in hei ght and therefore

significant in a microscope where there is limited space. The design of the spring
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70D el Sl ARSI o o
of the spriglghtly to carry out a second measurement and repeating this for different positions
20 on the microscope stage. Finally the system performs the selected post-processing and
stores the image. ‘

It should be understood that the motorised stage 20 is used for aligning the
crystal 106 directly under the centre of the microscope field and for scanning the
image around this centre. To align the sample the user should not use this motorised

25  stage and this is the reason for the provision of the sub-stage 60. The software
procedure can disable the moving mechanism of the motorised stage during sample
viewing so that a user cannot inadvertently change the crystal registration.

The arrangement is provided with a rapid automated spectral analysis
procedure which is illustrated in Figure 11 of the drawings. In many practical cases

30 the sample presented for ATR analysis may have relatively weak overall absorption.
ATR images showing total absorption obtained from such samples are often
somewhat featureless or of very low contrast and illumination artifacts may obscure
the details of the sample. Compensation for illumination effects is possible using

conventional means such as ratios against background images or baseline correction
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di fferent pORWinORE udQaB nRE a BinkyI0 SEARRHbAGE the %bﬂgﬂel Ynd 36 it By
perforns the sel ected post-processing and stores the iInage. shoul d
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crystaly<106. 4 I . t.he m crpscope field .and for
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procedur e wiee¥nlinaga i thenmestiseied ps shoynae 1311 Adfhe shertdvaaesidge lintinisany
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at shorter wavelengths. A small restriction is also made at the longwave end of the
range to improve overall signal to noise. The average absorbance is then subtracted as
shown at 132 and a principal components analysis is then applied as shown at 134 in
order to extract the most significant spectral features. The components can then be

25  presented to the user in an interface which allows them to be displayed as colour

composite images as shown at 136.




30t he sanpl e presented for ATR anal ysis nmay have relatively weak
overal | absorption. ATR i nages showi ng total absorption obtained from
such sanpl es are often sonewhat featug&less or of very |low contrast
and illumnation artifacts nay obscure the details of the sanple.
Conpensation for illum nation effects is possible using conventi onal
means such as ratios agai nst background i mages or baseline correction
18 whi ch QARSI ses spectra using regions known to have essentially
zero absorption. It is possible also to process the data using
advanced technj ques in rder.to extract nd di spl ay i ficant
apectral eat ABEBHOR s PGPS "ERpE 1 <8 L et Tpeuasigty soid
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i nf or mat i%H- and a good prelimnary analysis that provides gui dance
for further nore advanced processing. For exanple the results can
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The processing sequence begi ns WL h esigned to mnimse the
effects of offsets and baseline curvature which is shown at 130 in
Figure 18B. Thism :icmssdsry escoddiﬁg &r @aitn 2tvheninitie dthe eap ef theakm dosrai 0pening
(first der t|ve W t e .of snDothln to reduce noise
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t hen resﬂmm&ﬂedﬂﬁ$o§hmmnvamﬁmﬂ&myﬁmlkhaa§mmminaxe side alimt is
set 20 typically at about 3300 wave nunbers since few sanples show

signi ficant absor tions at_shor v ths. A snall restrictign
is also n?g E Sy Agrating 8 ‘%?%ﬁ@lwtggg@l 28 b Fited plong theraxis |°f8‘
si gnal t GirRQiusR memhmﬁa 3@i6r AASVBANER of thesEBAd BUBY piA€d AbwamidIIOM
at 132 and a prlnC|paI conponents analysis is then applied as shown

at 134 i MOFHERt to extract the nost significant spectral features.
The conponents can then be 25presented to the user in an interface

which al lpws tAefpctQorh @cdrdiRt BYQSnAS wheRU braking mechanism is associated with

said one end of the arm and said first guide pin, said braking mechanism being operative to
allow a controlled descent of the arm along the first guide pin when said arm is returned to its

position in which the crystal is aligned with said optical axis.

6. An accessory according to claim 5 wherein said braking mechanism comprises a ring
which is carried by said arm and locates around said first guide pin, said ring having an inner
diameter which is slightly greater than that of said first guide pin, biasing means operative to
bias said ring so that a circumferential portion thereof frictionally engages a surface part of
the guide pin, and manually operable means operable to act against said bias means to reduce
or release said frictional engagement and thereby allow axial movement of the ring relative to

the guide pin.




conposite i mages as shown at 136. 19 CLAIMS |I. An accessory for a

m croscope arranged to carry out ATR neasurements, said accessory
conprising a support which can be nDUﬂied on the novabl e stage of the
m croscope, a nmounting nmenber for nmoufiti ng an ATR crystal carried on
sai d support, said nounting nenber being so nmounted and arranged on
the support that it can be noved between a position in which a
crystal rfount edh amessbry avoarding g ang iplreeding clain ghedinvht Mduheng)p)bmbal is

axis of the nmicro co a in mh ch the c

ot aced FiER i 1RET 33T MRRH FRGEmb Aol Bbllpt A5 FIEH Ry riidion b,
1, mhereﬁmlm@emﬁmuaimngﬂhanh@kam@mwﬂESﬁﬁmaauggm@g@ﬁﬁeafm@aymataIIy
supported at one end on a first guide pin, said arm being pivotal
about said pin to_all ow said novenen unt|n menber. 3. An
accessor ¥ accor #rfgd 3 pbCHD Herh SRBHES ﬁ%ﬁ@%&a helsHdUBPr Rs Cqp i 48

an openi ngaphoéfGlAPRBAYe prReSRE Iinfké) t r6¢@ﬂn§Meﬁs%m§ﬁﬁﬂ§altfeMQg
when the nounting nenber is |ocated in position in which

crystal |PedcqyHed ngecopt fheapedset domain, r%wca%élses&egﬁraée%%ed?fn@etlglage
clai m 3 WiefRiiRy 5hsveRRB ab@bdaee rahSBSredkierRg utnls%% &xd, an®hppiNgs b ipkidipal
guide pin so that said other end noves clear of the second guide pin
to al | ow eBPePepiswBtlRIS sy Edb He mostsignaficagicpedablegtutsécor ding to claim 4
wherein a braking mechanismis associated with said one end of the
arm and id fyr i r i gqaQp e
to allomﬁg coé%f%%?ggaggggggﬁoo?hqhg gghlaggﬁgB?EC§%¥$§?&ggﬁ gﬁ§%%M
when sai dompenents foraligptaydelaveeri t s position in which the crystal is
aligned with said optical axis. 6. An accessory according to claimb
wher ei n Sl%' d %%‘%' o@gopm?ﬁ;chﬁpl an.aggr? ?c%grd?h (I)Q]%l (%Io clainis. ICSU%rI ed by
said armand ‘ocat es far oun T pi-n, 81r|ng havi ng an
i nner di aneter mhlch is slightly greater than that of said first

gui de pin, biasing neans operative to bias said ring so that a
circunferential portion thereof frictionally engages a surface part
of the guide pin, and manual | y operabl e neans operable to act agai nst
said bias neans to reduce or release said frictional engagenent and

t hereby all ow axial novenment of the ring relative to the guide pin.
20 7. An accessory according to any preceding clai mwherein the
mounting nenber is carried in such a way that it can be renoved from
its nounting and inverted by rotation about its longitudinal axis to
al l ow i nspection of the sanple engaging surface of the crystal. 8. A
nmet hod of carrying out autonmated ATR spectral analysis conprising
acquiring an i mage of a sanple and processing the inage, the
processi ng steps conprising differentiating the acquired inage in the
spectral domain, restricting the spectral range of the inage,
subtracting an average absorbance fromthe restricted i mrage data, and
appl ying a principal conponents analysis to extract the nost
significant spectral features. 9. A nethod according to claim38

i ncl udi ng col our conpositing the extracted conponents for display to
a user. 10. A microscope including an accessory according to any one
of claims 1 to 7.



