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Accessory for Attenuated Total Internal Reflectance

(ATR) Spectroscopy This invention relates to
wa@p@atieaseopy whi ch makes use of attenuated topel/GB2007/001530

internal reflection (ATR). ATR is a technique used in

spectroscopy, such as FT-1R spectroscopy, in order to
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carried out using a small linear array detector and
opfiryisiacanged sechitilge cdnyes splgicalmiirfabesefiseied towards the
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.
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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the crystal/sanple conbination laterally relative to

the optical axis of the m croscope. As the stage is
worenwed2i4meges can be detected by the detector PEDGB2007/001530

different parts of the sanfde and in this way a

spatial image can be accumul ated. There are a nunber
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arrangenents for ATR spectroscopi c systens
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cording tp a rst. aspect of the.present invention
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rai s SOF QPO e B8 forphiseraf L gegl are i el SipatSd a
oriednd Ateist glbe PRY 85d G BkinRpivdia a%@ﬁtqzﬁﬂi Bt it61 8116 Baill O
al | ow sai d pi votal novenent.
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
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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A braki ng nmechani sm may be associated with said one

end of the armand said first guide pin, said braking
wore@ham4sen bei ng operative to allow a control | BAT/GB2007/001530

descentof the armalong the3first guide pin when said

armis returned . to its position in which the crystal
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said microscope including processing means for controlling movement of the movable

stage and said processing means having recorded therein a predetermined parameter
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.
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stage by a predeterm ned vertical distance defined by

said paraneter in order to bring into focus a sanple
we@onraezieg said sanpl e contacting area. Accor dPEYGBR00G/001530

fourth aspect of the presemt invention there is
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According to a fifth aspéect o e pre

allgwigdeermingianvifihed opfimamgesision pf fiercrstaliveiliDESHRE to the

: to.carry out. ATR neasurenents, said accessory
i LA AR Wi S Tamebe et st edolrmiees ohine ABsial. 1 cin
posivedk@rtagethelopttRn W&o ' nfra.
. carried %n sai d 0gulpp_ort flor%?rgﬁﬁrtl ?Or{g%g{r%w&%% fg?ﬁ}g?%ﬂfraged
IMagep pacROgpible imapnarimsepective pbemeth b dlickuesdhe | ocati on

of h@@o@%@ t§ ra%ﬁgthaaltspeé A ﬂaespallrgﬁalnte 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
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.
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supporting nmenber having a surface upon which a sanple

can be received, and pressure applying neans di sposed
whedomemaé d sanpl e supporting nenber for appl yPeyG&2007/001530

pressure to said sanple supporting nmenber in the

direction of said crystal.The pressure applying nmeans

may Hhe Prrgeura asmmg medns meylircluddia @plmcmtmsrhbgrlrtmgﬁ Shich

nb
phSaPR depiled .57 FriftE Poshoa e pob i rghineis fimiod tlof the
suppo&mgcmemﬁatlﬁ orddr @8 HE R 1?1%§u%_1{3 Ealﬂém§ sur e
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ciysfial byps gpriingy. The accessory may i ncI ude a rack and
pi ni arran enment coupled to said plunger, said rack
bei ng WB‘P RISy hen odlf keating ahdisaidphafget tacts said

bQ]&%ﬁﬁ to cause axial novenent of the plunger to
thereby apply or release pressure applied to the

s arrpr;e aup§roryt inny lmﬁﬂdw’ racla'bhﬁl ﬁhﬁﬁﬁéﬂfaﬁg%éﬁ@oﬁﬁl@d RSsaid
lﬁng? i ed taok he san‘p F porti g%? nmenbe
pIBEer Bt gk boe Te B egnenly den cér@a@@nofmnglmmause
axidlrrasi@henbb e Hilg Qfﬁstﬁéireg\{ %@f{é?f fv]ﬁel;a%%f){seﬁ%ls lra&I%lat | é?}lieg

thinto ensureth t he
aﬁﬁ?ﬂ@ﬁoﬂggasmnb@se as p055|ble to the crystal Thi s

+ asp of t he ent rovides a sinple and
ef f ectiNe& HEaN lcﬁcﬁm bﬁé feftde thespmplresuphariing membreingay be

adjustapdod contact with sanple contacting surface of the
crystal. According to a sixth aspect of the present

i nvetici B eiHbe sample rprdrtiegimember thessbryhitl thedpressure
ur ement s,

ap@ﬁﬁfa%@@fg%eﬁﬁ{;é}g aqd (4 gnsﬁger t?c{tstggtsgﬁg Ewnﬁ&ﬁ thepressura is ppplied

sai d accessory conpri Si
1sa@dphemqmmmbkeoﬂkaggm@ﬁ the m croscope, a nounting
carried by said support for nounting an ATR
cr ys aSPSCtsﬂg s BveripareYides awiniple andi offective nteehofort he
enk@ e supporting
b barbine 10 Y ona® iy 38Rl otaBig wrie of he
<W£ﬁﬁple supportlng menber being carried on said support

hat d {?s rm%ab e rgl ative to the ATR crystal and
defl Aceerding i XD AsPsgh PE fhe pastemtdnyiaied th@bmpmmdmban he

e A UL R A
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
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.

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.
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surfaces and the accessory includes |ocation adjusting
nmeans for adjusting the position of the sanple
W@ appaedieg menber on the support. The | ocati oPCT/GB2007/001530
adj usting neans nay conprise a pair of screws acting
to urge the nenber against a biasing spring. The screws
may g 86 Bidy 8O1Ratel Qo A6 to &t ARG WrthBOGRBlrections and said
directions and said spring is arranged"to act along a
spping ecaroanged e adt dlodigradussctom of saildirsctidnace agai nst whi ch

t . | l e t ' .
©hr ol FHe® Ghdud Rhictreh s ok iV Bhfa fall ¥l fn axis
thtdughs StaPWREEHY el sERWDALs foaMas B shitBleSupp&tiihg ﬁm@oer

aspect of the invention provides a sub-stage whic
toglards\iBe suPoPosi ti on of the sanple to be adjusted

W t ' revi;ous sett | y e (N P

oS R A SR A0 0h s Rl gion o

tht bemplead be adjustd withoviaffeotisg aspprvBusketting of théendih efage of
def.i ned above can be used in any conbination thereof.
theBECIORSAPSL i on wi | | be described now by way of exanpl e

| N . ( : _
onl yrWifi I%e %ﬁﬁ{eh@é Hhat .rtffé ﬁ%&g&%f{tﬂe %Qfog@%&%g%@a%\?%vemmn

dr awm ngs. raw ngs: Figure
defindé abowencanlbewstd at dnygohtbinagivh ticdirgal el ements of a
kno FT-1R. m crqsc ure 2 is [

pe;, Fi a schemati c, )
per s DR GRIQH W R dekrribed Rty oy F < ARy with particular

rePEréd RS %cc&%ﬁﬁmy%%&%&% . hehedrsaps:ructed in
accordance with one enbodi ment of the present

i nvekigheent iski syhermat® dide vieyalsymting viee rinwipad hiswients dffae
1SS located in the novabl e stage of a
“fﬂwé}e%i@%éi&cr%?%re 4 is a section on the line Z - Z of

Fi gUFigurs 2 fsi aiéhém&tid SersbesBed view oFlafllabe¥ssdry & ALAER3

showi ng the l[ocation of the accessory in a m croscope
MiGHOSCEP A ISRIGrACELSSeIH & eblg) consiructedciapseqrdanas widhene gpbpdiment of

' .6 1s. a section on a larger scale of part of
thE'ergéé?@l \;’énlillogwe 7 is a plan view of the accessory;

Fi guFigufe 3 & agpesspettivievien shbwingitheadéessdrplochied i the fovable
Figure 9 is a section on the line W- Wof Figure 7,
STAgFP I HIFREORY and 11 illustrate the operation of an

PSR KRR TR pOges e sCoeosory
el enBigns: ofs aasectiol diRilar 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;

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
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
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m croscope and these include an optical m croscope 10
whi ch is disposed above a view TR mrror 11 which in
w0 aoo/12316li sposed above a renpte aperture 12. ROT/&Be@?7/001530
bel ow the renote aperture 12 is a
transm ttance/reflectance mrror 14 which is
deRBR thé g&q 02BNE s?rﬁg@%le&fal})é?s. E?Tgeﬁ@(%é’lb\'i} tRS SGi1Hhder 16
and a tondenser cassegraln ‘asse y 18. Between the
cagsegranabss thgreais ndlat siiddsibwbth @andiredilradisti@yfro@( coupling optic

241 high Bni5Eh SR RS BHTES PR PR PR BT ENET & o

mitlRbodd IR th% dhive Ris&Pibr Bbihaetledtatheahl @RanbhRE0LA
coupling optic 24 which is in turn configured to

meagareingatsr B¢ eqridensel cassegrainald and tbe flglomiteay 224re used primarily

m croscope of this type can,be used for h . .
fo BB e e PR AR et e SR sl @ Hfsqupting optic 24
is ERATIRNERLCt TRIEESE 10 tAStradichifthielrbBdéctaice mfifro? 24 &hech then

used primarily for transmttance neasurenents. For
direels [2sebsiprital pad of ferradieton ¢ Buprghige gpierdvecassegrain 16 on

o BB oot AR Bel e o e

casseStildS 1 &1t isahe pdletiande mbée wativeditloemblaiimentsrof tighpredeat
objective cassegrain 16 on tqo the sanp

le. Th ,
InYeHHPR AT fee&pea#afws&#ﬁwiﬁ%luQW%eq%wdtearﬁaéﬁf@wn
antr%ggerﬁgit Q%t\*zv\l}é?lé ﬁse%ﬁg g{d | ot thd gpeht?ostcgﬁc LEAlyES iR nction

e wth nts of ‘the present "I nvention
with &n B Resetroadter TheslapmalTa¢ ogerati@oof ancdriadgementddities type will

nd a casse i n.arrangenent 26 [ [ ed
e A A A R R
arfaReSRERE A5&E B colRincBORPWRN all RETTOBSARI EATbPouAd for example in

arrangenent of this type will be known to those

ERA-0T3d 46 and B8-A410819% 2. nore details of the operation

of ch an arrangenent as used.in conjunct.i wi th

ATR Hirobt GERRREOT BlreBoer o itk A AN i iy o1 8 heea
orPie nfabteQth gt 2032 a nlidfospéR36 Rhatkle AR hd g inBasurements to be

concerned with an accessory which can be | gcated on

captisl QrivRefering tadideures dio Aohihedsaeiggran embeeipicet oftthe
BB ERS SFR Sy , AR e o Rl Chll o
brackeed3 by yneaasnpf scsegs 43. dlphasdplite 40 hecafesima odcess 22 formed in

basep] ate 4 ich is connected tqQ a bracket 42 b
thﬁgmgblsfstagegéﬁ%m%% Bp e 2465 Pagaiow fo 3102
difRGESSurrier f)ﬂ)f(lggfsgr béhtol g% H{%‘éﬁ‘?b@apﬁl}(ﬂﬁﬁt@ﬁoafrs ﬁﬁ\gillzbe known

m croscope. The stage I's novable in x, y an
todhoseckilledsn thedet. The besepboy 4@ Britetdin fopitionan shegkcess 22 by

appraopri ate .mt i1l be.k h kill.ed
R R GUIgE VL 2GESIORTAn RF FHEV AT o OGP GO THCS @
mbR JrBERESy Bé aBYesE®S w&eﬁﬁoé‘aﬁﬁgmnmirgﬁo%g {N@SmIhOWIe 20.
in the drawi ngs. The bracket 42 provides a neans of

hol dTglowise sudase o5 drebagpibric O daracesged ot 4hanska barrdy ickignds
gt SRl SIS RRE O 0

t hr opghggee sidaeRf @icchaaslate A0TEUPH G Bt @Sanwi1t60 Wiich t@ERSEs a
safrnA}r)'le 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.
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The upper surface of the baseplate 40 supports an

anvil 60 which conprises a sanple supporting menber.
wab@7amaité 60 is generally circular in plan anpCT/€B2007/001530

| ocated within the circul ar8 opening in a collar 62.

The outer edge of the collar, as can be seen in Figure

2, | ShOQRET Ik e RAVEY Shislh Sortdh SEARAIL 63 Bk AdlatBRBMNNPtop
inthe collar is slightly larger than the outer

wall pduh aecesup s mclsfined beiweemihelto wall ﬁdtand e saghe/whll 6énThe top
stricted e Wi n.the onf| S

TR gt the AV RbdcS h Rn o Hialloa et S o o8 g5

comtitutiag a%@lﬂg@ Sﬁl@b@‘hh% Sh¥adehAbréjesriompéd e;@énds/hadlﬁﬁﬁ§§m@§ﬂy

is defined between the top wall 64 and the side wall
frem thewellogd o kapetedsacah ap ﬁéerhﬁwgmg pait pf e callpre fbisaistaggement
achlv?sIaesrﬁzZH véxﬁgal%?&/eﬁ{éﬁ e?ufm he plate 65 constituting
I ng sur ace proj ection 66 extends

r adi Ehd: ynvalik \harckiihy)lafcé vitHim thewadllhr B2mbahsl afea@b mdiﬁﬁle,’ﬁbﬁbrable
(gn over han%,g ? art of the collar. This arrange
P RS CEE WS ) tefl ey theremt of thercnBaning; 3 sprrplge74 (Figure

I f
PO e Syt SRR PAS, A S ROl P B S 14 s
sdrewma 7S 1tdne arfrangget] sothat Ith}:utmdek exteaddrtizogopalilngwadds the axis of

Fi gure ed at the rear of the colla
ens il ebrial A Trichemedp & Slondys Diretoriag Unglebepyeen the
aﬁes%fqreescwsamaﬁy b§‘i’natntﬁﬁﬁ Bﬁﬁa&n@h@%@%g emdn it is possible to
orthogonal |y towards the axis O anvi | ?
canse m\vgermnu of thl@smgh\mhmdheamnfmlem@tha cbhlae@t Eachmrwn @
bet.ween the axes f 1
R i SR Mot pdn B bl SR $hepaqfpt ot oy appen
agle GRAMSEiSYQENhe Ovil. Mhe gppid 7MstdMoridhged @ Hck BESsIht
the collar 62. Each screw is arranged to act against a
argle prtdionTangemarhanpurchiat e is pagallivertioal forereianpgrted to the
| . The spring
mﬁﬁ?&hwgﬁg%%% %ﬁ%ﬁg bﬁt&&%gyggtﬁgﬁﬂﬁggbangle and this
ar r afige aevit aredigemest dedaibedrdbes cansttussyal dubvseddel wliith can be
rce inpparted to the anvil which acts to, press th
eﬁ? relatpirep e qlerdropieatymavablestageiid oAMA NicHReaRy
des O e ARAYRAIEAAS o fr éy&lﬁ% ASsb b %&Me&%e of
noved relative to the el ectronical novabl e stage 20
theftop hellfitds dispogsd belosetht anil p0.BEIpTessareeaxeiting mechanism

. mechani 80 for,.exer re n th n i de.of

R B R T 1SV B P R i e g e

b&e@ISIMIR: BasEIhicN At {fEﬁﬁ?e? leBd thO@hrsHdeS irRelt 8D kS mMBERES a ball
8 1 which is threaded internally and which | ocates

b@artnlgu 83 wineh sotepossd wfa b&i’eglbé@&%lﬂteénallhﬁamgls lhmsed upyyerdly

P ST e B e STREE 3 Serle s ARGL R
theSJalllb@SVe@/ wwmpdiayplnmga 850Thid@lundlet BS shspobéteinsd sien r guide
top surface 64 spring 84 which pushes on t

tw?slgﬁ tpadgsywighinghe ‘@buhatnsw ghged cxisnding ﬂ@praW@émtcaéle
récﬁssdtiéls @H? g;?r is Fet Qllng@ %? 1dg%6t g otfla g/ | n]tcg lefh be

e tubu ser exten Swnar
usddeo adjust the pre-load of the spring.

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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recess 44. The spring is retained in the guide 86 by

nmeans of a screw 89 which can be used to adjust the
w@e@hizads of the spring. A pinion gear 90 is fP&REAB2007/001530

around the | ower end of the guide tube 86 and

connected to the screw. The pinion gear 90 is coupl ed
cobBtplitofiitn BT iRk el R AF BHIAR AU B n B ubutar
indeoin®fi. Degembihg ypdoythadanaionf ofanowemeat bfjthe parkabitatidonatith®4

shown i.n Figure 2. en the rack i s nove : s
re R EHidr RIS TeRPso Aty BREES ety e Bralyisg gisine
fortld tﬁ%ggﬁ RleDallB2t e SRUSRSIBGRI 1B BRAGIWEILr ot ation of

the spring plunger retaining guide tube within the

t ubuA arountisg far BIATRepstd ingrugbabovh cheinvidiOi Fhisghounting

novenent .of the r rotati.an of the retainin ui de
coPBGE FarEbe st 7P e e Hhheous iy Dl TR A St end
102 RRHYY b Snriy]dr thirh fbnf 100 6@ tHiR Kvdik® s 1ddatdaal faifeX Huehih B and

anvil or allowing the anvil to fall. A nounting for an

wiiTRlasaies vuer 4 guidepin 168 capindeont the bageplate 4 Thptars also has a

oAt ST R 08 LARAOE S QP2 e Thk Rl Bmaos
thalsvdlied fdrahMerR ofystd 206Vvhivhris wovahini Bigheciat ed a pai r

of bushi ngs and whjch | ocates. qver a guide pin 103

car r Hiscpranhastescaeiceqdals wich isecalpdatay lsyel fapyerghan that of the
ﬁr‘é?éc}fdr. ?herﬁ&rohh QRq Yo RaBh 1BRAY Hrsﬁ)t %p@ xx)ﬂ%hcéanpééeiv?et £0R66:

SI des. e aperture conprises the [ocation for an ATR
guidey/pindll 0 tafiedhincthe baseplamdD. Liocking ucrewd .11 Thee momdbd o Bck

seco end 108 which is lLocated at a | evel |ower than
thFﬁg’E‘qgQ1‘1‘?&%“?‘?4%‘%*&%}?‘1%%'second end 108 has an

L- shepedsLaf 10108 b bl 1681 grEGaLY Rith aRRANRE nfbdhAfsRivhich
110 carried on the baseplate 40. Locking screws 111

oErgepineenjiodtiorowith die giide pinnh03 0Referringoioitigua Sdhe amuilar

uide pins. The first .end 1 of.the arm.10Q j
foprafruie Biscrrolt SRR REn A A MRrER s EPspdis 1) and
130N Hfiatorfingih g 150 & dsioded WitwediDihe biRedifs pinfig1310and 152. The
Figure 9 the annular fornmation 102 has a split

intynad diranetpeiiherakae e in sligpbreraster thandie gstarpal diameter of
L TR S T

speingt 1156 vfl’ﬁ?kisﬂ@ld innsit®nsh ilghinhylag feaidon 1 6&Aby tlspring retainer
external diameter of the guide ring 103.. The ring 133

cOrakCR9e PRd S P ATSIEaHY AERosHe £ R pE Hreros Bginded o

brgRE m&séﬁétieéwziﬁé;whﬁh ehdld bilRR%h Heohnl iy BifaABAYOA The

or mat | on a spring retai ner and brake rel ease
ragitably id%e eniodittettnittonl1 b lapipe s gainstitios briakingpinignid3t Weree the

ol SRR B P e R i

i CHaglt i 19 pihne3 %&@Eaﬁﬁ@tﬂe%ﬁ&ﬁ%eﬁ&@j T mbéinism 156

braking ring 153. en the button 158 is pressed the

limiits ghelesBent ¢0 whichdhe sug 453 gantlee moyssi ti on where no part

Phe BelindodfBuRE miRhudlS Rl bt 33 S RohBbCA Aty
extending bore 160 which is spaced radially from the pin 103. The bore 160, when

the arm 100 is in the position shown in Figur(? 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 1601moves 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
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limts the extent to which the ring 153 can be noved.
Referring to Figure 8 the annular formation 102 al so
WO p@bagase an axi al |y extendi ng bore 160 whi ch PET/eBa@em01530
radially fromthe pin 103. 1The bore 160, when the arm
100 is in the position shown in Figure 2, receives an
. o . | .
be A BELNG B BRFin Bidhy BHIETRD B8 oHOu TR AP e
poditiaid whaetheqrie 145 8ndrbored 66 lasealigntd.tThe goiangdBent ofipen KiZnand

bofe g1t REA FOiar B SdaritoR SbA T Q T shera 0 Fsures
cotrd8Ané Pé}g@ecg}lg ﬁ)cH{f&?{)Pﬂhg arRf 06 B AefefdRQokRct@lad it

inits position. The arm 100 canbe rotated back
reprodutcitde rosiion ofiths lvoystal ilA6 B the eptizalads of thowddroseppeower

O T L B e R T
lowdt sﬁﬁﬁ&éﬁ? SEhQALIMH fhe tibien bOLeHAIIOW Bhe bA€ha gt Riftalléh 112

in the slot 109 ensures correct and rigroducible

whidcemisiutesfa sanwlagontactiog ared. Theerstal Btcigbeaded within a

reproduci.hl e ,l.qcat,i . the cryst .
mgiERPEHHE A5 S BineRy Ehip it R s 4 JE the arm can
ind@ees dding SRR ehdteRbwANG doSerthel erylstabwhee hoBini uen

The |l ower surface is generally in the formof a

shalln g5¢ Geseysi ds peticned vith redeet tg) the pderoscppe wh thap the

. . t

oGS SorfoctiaBR s N Sl Bne Kk OF it lorphOpe.
Whért iy A TR eryepeisi tode 10&1 fon ATReimgingl Oftimithigoraofithe arystal

include a sliding dust cov not, sho cover .t he
degigy 43 1HPORARH VHRA Gyt AT, a&l%ﬂ%%ﬁ%%?f%mple
traﬁQrﬁistsfoﬁ%f geff@c’éﬁlﬂcé ﬁﬁ&%?ﬁé 2 WRddr RIS Gl EPRRnOrdqhatd.t he

centre of sanple contacting area 112 is substantially
Fuathetnharef iothis cast of e imaging systape whithdneolsies sTRiingytbe al
.. s.ta be used, for ATR.i magi n i.m sation of, the
PR T TS B TGP TEr o ei of S b e
cotdRA¢MBn Ads ) 15 hBdd fok EIAFT Pl dlEaNHaEESdro fo B obtained.

reflectance imaging a wider field of illumnation is

Whidgjuhis san beaehieiadrinseliwpig, enficabmedelbpg #iotk paggpehgut by the

o S B e IR 1 LR B0t

of SRBIUGORNRINS Bthad Bedia®uhd thaeamestémiirarradibs sxists fef £ gictn ve
clear inages are to be obtained. Whjlst this can be
arRERFBGE@! IHBiBrtoRPRICS 3 elgFtoRRF8 I tRAYFTIRIOTS AC51SS fed

deg%&%%? li}{r'lgfeo%@%/ EE[H 1] ﬁirﬁﬁiﬁsea WA %E@%hf){ﬂﬁs ?r%%th‘iﬁe@.fThis

e crystal affects the uniformty of the
te¢Hnliqrd lnakhown tHat a estad estiud diinth minats aamptpiinniontheadi us

S B e ST RO hL A3 hO0 BPLES
LG8 SRS LS8 sl AR U5,
accautit pelagikatoriveTavts. ltds Sindbiyioparating this pevcaduyra iHeps derr small
raﬁ{]}lg\égpﬁgatép%g{h%vﬂﬁg %ptig— Hxiesengri H&ived robrrel ¥ crein)c/r%dof %He
sample area is high but the energy received from the other parts is relatively low. The
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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tracing technique in conjunction with appropriate
assunptions which take into account polarisation
webdogaermie It is found by operating this procedeeEGBR@T/001530
for a small radius of curvdature on the ATR optic the
energy received fromthe centre of the sanple area is

selecpim tptimirh@aditesOsurvace] Make faRRofiervahnels AMRded té fcrease
relatively low. The image of the sanple is thus highly

fugther the fqtel srgrgyupse tadniromh all ot pikths sampls arda is iwiesdlyseen to

o [:f: 04 ' ) the radi.us of
inbre B pitafly DR oheH et Rub' 4 el AR o8 purvators g then
fallimgfaoragiakyinab asiegniatgeaadios STHeliedia o BpkEich HR aRRGtEN@Srgy
to a int where the signals fromthe centre and the
OCSEﬁjé?E EF‘ éelsﬁsf axihgdediey Oplynum refered (o RPN ty of
T i . ti ; . _
et T pothelhaath 100 ST e A G S S finer shown
in ¢he drawings endbiles the armdi00so bé remuvedtftone theszuidel panebly taising it
increase further the.tot ener recei ved.fromall
oy 67 eGP eI P H0 oo el roplaced on
thé BEIHERER sbAhdt iR éa)hp@éléeﬁitmintg@ﬁﬂ%ﬁh@&%tar/@'ugggﬁ{osé This
certain radius of curvature and then falling y
englylgs Mhetsemplaconjacting gerfacadif thes. criial to hdiinspected whing ket tisual

. tetal, eperqy. occur an ,be .sel ected.as the design

in§Rliod oMty B e S3EMea T B 5 fei i % shenaedo The

ar@ngéhent@figiRlepints 080810 AdDalldws fhe aFBREBE raftaWid ithent f1foted
dr awi ngs enables the arm 100 to be renoved fromthe

abguf I8 18P ke aligw the awysigl t be opangd @niof the eptigahpasheftheen be
i j [ ' axi ! l.aced on.
O e ool ek AR 10} BB bt AF 1R BB Bliae
pinfl 03.He tlis pstitibn ile auyppOi©Eéld i fts faisdgloktion biehsainnlce. The
cgl%ha ti n% surface of t@?e crystal to be inspected
SQfSiOR Gl we 2gquaats relpsation of fhsrpringl A0 bt easmerthepim 1d0ds daspdot
0
L e R ook 15 BRPERAE . Fiengmpte
witlythserystdl e dontaet withemsamiplet ed about pin 103 to al |l ow

t he tal. to be myved.out of .the optjcal path of the

i cr SRty fhedfli 18R Cioneq 3G A ReisiaiorbRad At e apex
ofphdhekdi@pheFichDi@facd. MaAs bk Gitsle thé PordDt a 1A} HHA& on the

position the arm 100 is held in its raised position by

hefrigphsripal serfacemsoniestther dornapf marking-euthatserfacs) iteekt Tl

. I j ' 10 in.th I .
g R0 0500 L 1R B MR ARl s
asavildeelet@ibeliei ght, for exanple with the crystal in

contact with a sanple. Additionally, the crystal 106
is iwrsaléua%q Rtk dosgnefthaye fobe sehkapax afitke kyaisphsrical

' ' . ' .1 akent or
e PSR EELSBL ol L0 Ec g Pk AR M e
at ethkrcatiar on tie acesskirggroidddithatshiatflacgiontis fikéd mEthagically
registration mark is used_to correctly |ocate the
relaiys e BETRCRBRT A 410y 2290 19 Bl dfyEhdbe Wiemingstem of
th&lgsGhidpd. The registration mark does not have to be
at the apex of the hem spheri cal
As can be seen from the drawings the arm 100 when it is located on the

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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surface although this is the nost conveni ent and
preferred position. The mark can be at any |ocation on

W0 b@7azaessory provided that that |ocation i s PCRE®2007/001530
mechanically relative to the sanple contracting area
12 and is visible through the view ng systen1of t he

r
e (R
relbﬁs\eelﬁ@ldrak@wai ai$ovtf e mmmloeo be t@vared hEUISé af ereltdsabls brakmg

I mportant, that this nmovenment pe controlled in order to
meghenemeangea Ba (o eaﬂhle;ﬁ%wth@t@p%rﬂc&wn V5 thppan and

it I RERES5AL % e uBLOHASLoN U eIk oFealign!

ocate n the struc
whi dheiragibtuatizs ik pyovided pmieferd at thh fapd:x afkibe ngctr )& mused

to Zf 1he ) PG QRS A oL HPaP DR REDY P iy 2 dbfined
sta‘f'ﬁ SH At FOBr adPBnfiihd Qan1PR doFivRREH LS thotmieat sYpréAded

ease the brake and allow the arm 100 to be | ower ed.
wmhkatemd@fﬁfst parambtemswlpcl ponzikim TReokga i be aligist esecasely
user to .l o the arm.w t hout.. any, frictio
witfp i xhedots B nisee of ity PSRl ot Bpt S plal
AlGO HersRlftwafe ffsg\)@m}l@é(@ﬁ/itﬂ d peReligaicdrirystdl @elo@@psbmdtdr &hich
mark provided preferably at the apex of the crystal

defipes ths distange by vﬁuﬂgthetcm@taé 106 pad samlﬁ shaydd bearliﬁé’l fromien
11’11818.%?(%8%101‘1 ]?1 O?&GI‘CEB %1’&1 ﬁ’{eegg}{l Per &l\{f H’QO @i}ﬂ?ﬁadé?lg Q/%astrhﬁ 'il{ﬂ' aQ &i

or any | magi ng scan.
patﬁ’tﬁ“ttlﬁélﬁ@cﬂbsdo{se pystath OFds W sﬁg‘hlﬁ@inebaiauﬁsf ths etyspail 86 @rague to

vighle a8 ] e SO e GOSN O HPOES BV g el 1 f place.
tr arlﬁgg (g 'tg? 1&51] the %@@&E > *thepér?&alt % 2QfitkWasdhtin ?
e I Pate

provi prec crys hei ght paranete
10®fure tocdeﬂlahevse mheumsmgancmvhiywihhn@ karhple i pys;tlm The@ser Of

Ie shoul d be raised froman initial i tjon
tnF egRasR o R € RsvS e westbEeat o LRAREL] bEden
100 l&lo'ix}?leas'tﬂé Erat % podt! TR iiNgstPatsd R920RE Fied e0bf theidfawings.
is significant because the crystal 106 is opaque to

Thei systbtrethlen gheratea to manedy a@éﬁﬁ@t@ﬂm@luhstweug ap#ty z co-ordinate

t%é}stgt b?e c%ﬁe Cft 3 %‘o%{c%ﬁ%e cr?/?tglnwhlgﬁ 1581?&012%1 %F Pf%gsglratl{)g matrk
THe & thed cohfitindBaihe cbagiag el Roy Eretcbﬁestubalaﬁggley anall
anvil with no sanple in positiqgn. The user of the

adjpstmentiihet may bsreanitede Thesysisanhensei dhe Hiasasospndfngte system

2r m 100 known as the starting
0%@’.8’0% @eﬁghﬁﬁé&&)&ﬁg} ed at 120 in Figure 10 of the

dr avi gsalibftidnsyfsheenysthkheighp and feess settinpuan bycaried out as
redet erm ned di stance in an.x z co-ordi nate
foflgi e T8 FESPECIH PEala 18 By a4l Heg STl VRtOns i I crystal
shfahgt{%&]%g oPEuﬁQﬁ%egél{dathicQﬁesWa!ﬁ giviBsd S Qg it SARE bf 18

centring and focus are correct naklng any
regninéd foadg; wumrg mtssthe beftactivg/index pEgrrinaniim fFHégts yeeuspannot be

esé%%{s]}ﬁeéie W y%xfg gg]%qc?%pf%%lq!s ggattq%e%g v1s1eb e Pl tgang 15 requlres) a
sample with a well defined spatial structure as well as a strong spectral absorption
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 11 film. This is a plastic sheet the surface of which is micro embossed with a set
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The calibration of the crystal height and focus
setting can be carried out as follows. In this respect
WO toonaedse t 0 be appreciated that small vari at i BEIEFGBR007/001530
the crystal shape (radius d8 curvature and thickness)
can give rise to significant shifts in the required
focus setting. As the refractive jndex of % r mani i
of pargite! triangular PEFMS caterTadhighhashd)f megsasle Eélcpgf}ggg]t‘ﬁﬁ or
_ i b . . ) .
24 SHUSHE T ABRAHE PO by o D mBRe the BERAEE S BCD
dispkypasdls.ofig APR crystdl isheogiptinorcohmatwith dte mrésm gauctures so

detected by ATR | _nethod h |
thf s AFR AR A0 P ORI DR DR PO B Ry

parafill Iféaal\?\%ﬂﬁr OhR8H7onkl WgthTRE DRt PRULS tHSBasH mBteki@B Each zone

t
sanpl e I ch preferably conprises a snmall| section of
hagshavp édgesi InBEFer 14 détetmane T eptinsura fpquasml fileaesolutipg images

surface of ich is mecr ssed with a. setof
axpmrreponnd Hrganes o SR TROREER Wi et IS ap gypagrec
WHISHIAE cBfttbdforPBE nRlertill's S8bchhl Afofptioh Tl teditBquisineslved

I's conmonly enployed to inprove the brightness of LCD
exutictipigapsqrahen snagpitsosaFretiony orthpgqns! torthe gigesi Rgdegree of

contact wiih th [ e [
e A
ed &S Mdasui8mbnts arestakerDft vasbad veatical potitiogudfahe contahend the .

zones with the sane piitch as the basic mater, al.. ch ..
slopemBICFRASS aentinua deas 1y #prspashpd il drop &vay Fgeipqien departing

fropP} .erB#) ' ‘g{;} g%ﬁ%ﬂéebegﬂé]bt%it{o%%ws Ig dil{mﬁﬁe?p(ﬁﬁt@ng between a

acquire re the tiel'd and narrow
sevefeeandk énnm gifferantefoenst setitige dt siivubhbanaed gt thedleformation of

material's spectral _absorption. The technique jnvolves
thesample ?lilrﬁglea PBPR Big qomwféﬁ%g%a@e%tsi GRS &P?dn%sgﬁo?i‘&'f‘“s of
cohﬁnﬂﬂg tﬁﬁgﬁécway}]?re%ﬂ{ 8®eliy dpPh&Btol the SsiplaRt ed by

I nspeCting the slopes of the cross sections across the

c bhusintmentgescraVsans erysiehealibsationtia kedvievet byasing astest sample

verti.cal posit.ions.of the crystal. :
m?ﬁhe?,rgg@%r ﬁrg PEHES Athy %aggﬁ@gilré%éﬁep r'0a ggseéﬂghscf a‘g“ﬁ’gegi%gﬁ%aﬁlal
shA@RER, RN cARRPAkpIACh®BY tHierpwdliigvarididn ykps Tibinkest
position can be found by interpolating between a set
shafpngesan secpeded st gachdiapriarosdar t defganigie o PRGEIUM ‘i‘lS@ﬁ?ﬁme@t-
Tbéei nat %9 that the deformation of the sanple film
laeﬁéﬁ&% upon the contact pressure and this can be used
as a neans of confirm ng that adequate pressure is
being applied to the sanple. .Thus in re. general,. . .
t &} 0 gpfjasted| Image Ismcgpirehatiod 1ug m%qgvpl?gi%mawlfl&{s
sanp i i AffaedBnergy is
infH%ﬁgg%&ﬁﬁggg%h%?kgﬁfg&ggﬁ%%gﬁﬁg?ﬁgﬁgﬁiaI sharp%%ss.
The wamstiital theiugpltbeeyent. Tfis tiag not Ysthalsaing ag thej et fopus
steps and i mage sharpness is recorded at each step in
or defoSti¥®det er i ne an opti num di spl acement. This

! 'B?( OTNESn AL iPPebRAPARQLd kdBERCE $ s REELINES Of B aBBorbance at a
initral vertical displacenent which is estimated b
f i ndivaeledeth pbsietthosanaple whdoehs sioasit Mhinisralineipretahyy
material properties.
¢) 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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transmtted through the crystal. This may not be the

sane as the best focus position. b) The inage is
wapwctiealidy filtered to extract a spatial nmap BET/GB007/001530

absorbance at a wavel engt h1where the sanpl e absorbs

strongly. This is a function of the nateri al

Y : t i i

0P Sl BRI R ALy e PSR ahge fsin,

Spatand It}ieymshamm tlept isrmensired tftven ten@gesabld featuheinpheseage.

case_an ed tvveen a ynmer and air.d) The

oo e sE i %’e’aﬁeﬂ?‘é@glﬁﬁ‘iegﬂt@@ﬁ%k’ﬁe ﬁafq @aKygisg the slope of

ext act, 8§ %ﬁoh of @6 h(f uRNGhE Rert TRy ?ﬁﬁi‘ FIsARR Wikere

measured for a recogni sabl'e feature in the inage. e)
The maxymsiwal slopesip Iohtaﬂmdm; thepoaition et wiichitks Maga:ealfyzh@@naﬁe is

t the, th Y on gl
S A R S R A I

Maxi & SRfe 'cﬁysfabh@igﬂteﬁraxﬁetuwhxeﬁ% JLgane@io Myegh the
i mage of the sarple is in best focus. Is val ue

( e aknyr eawv/viplacemespaystal wilk have amgwxcalibratipn ivelue eduehde user
as the cr t parane ich is supplied to a
usermusll)m Aﬁ;tlo %\ﬁf’?‘gglsgggﬁﬁen?gtﬁ? %V\{}gline%sﬂ have a new
?Mo@ﬁlb@lﬁb ¢ safiplddadibeany sigdteriill Stithi lﬁﬁutred gbsbhfion which
con rol” software of the instrunents. principle the

cap psevidemsnstially shrrp Eealigs Yhich eraideaii amlh«fq@ar@ch o the
an\ﬁg%%ﬁﬁts*)&{bl\gg ﬂ?loﬁao? t}Pﬁrlﬁlcl‘&%%}?eoﬁfs eﬁl ! h1§ p{%ﬁﬂs {ygﬁtag% Bhtures

anti1 ci
wisiph biteaharpasnd sﬁallmfabbuﬁmmldrbﬁsr oscope syst em This

neans typically features whic re sharp o ,asc e of
B estidmate ahauld p Al Beormanblon -ah athen geh if shoud frovide o

clef{%-gg\?c‘?ﬁ%iﬁio% withih @hé)sg)la@&al o ridle ﬁTRLQchsQ&S’/Van %@sharp

spectral absor pt |n the spectral rfange of
febtheesATIRt acvasdeing pxaﬂ;edi frgo sitbmate f@ubal rv\eth thre samplegsvifyes

bei n ressed into intimate contact with the sanpl e
ngﬂﬁ’vftgﬁg)%ngﬁﬁ’ﬁﬁreﬂé’&lfa?ﬁsﬁﬁoél?@;red out or snoot hegp The

sh&ERhdrpatdtnes nﬂklﬁhﬁclﬁ&@édﬁﬂﬁaeﬁﬂ%m%ﬁsl sii€h as lines, gratings
structures such as Ilnes gratln S or ngdS or

orggridsy crraadﬁewltlyelywaaqp eéagee@me@nﬂé@rdlffmnmnﬁveéﬁbr{fme of which
! h
B 55520 o 85 E USSRl Bkl alRaf T RS 2

intleylendratih @RGiforn aatdtal ahen thie igtehakiond dienld e a depth of more
i ndent ati ons shoul d have a depth of nmore than a _few

thes & Mo FigHean Whan dbeamact Wiihithe erEab Y& thel trangiigng fram contact
tot[{?%nc%h{ Pﬁl%u c{@é@h% tact to non-contact should be

al ned ‘above the presently preferred
na’tseerxpaahnddSabav@ aretpresahﬁy prefaraienitesaasia paﬂtiymiar nsanpl e

( M kgf{s'%o samp irk?litl lflght controqLi‘fl%CrtngrEu tE%d%';%M) because it
prov1des 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,
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 sharp 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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provi des a conveni ent, cheap and reproduci bl e test
sanple. The material conprises a regular array of roof
w@erigne4mose ridges are conveniently flattenePlChgB2007/001530
contact with the crystal td5leave straight "bars" of
contact. The geonetry of the edges of these contact
reqgions i h :
e85 bgh) Bl d PEpTRb B RS R O
ATH sgieh th a andnéhitscly isalifffeult ty echietd @hsygtealsi whick dgeloy
bet ween absor bi ng pol ymer and non-absorbing, air mhlch
starig dwe dlryensm@bm%qlqﬁ@?tmd{%\@n@Wémﬁn%a%l?ﬁfp%lt fogusepetting
r
R R e T
thé &@thﬁngeumtdleﬁxgra Teeyl fiabetep i tlme chitet’mrmacmossghet e@e&p"fhxsrrmults
. fogus of_ thecrystal ted, to

in B A EA<HEIR o OB Gy BTCEoB1 A CIRE SO op s Sppgied in the
ab§é‘r§ﬁ@r%érf& & tﬁ@ le whd Sltffek&tlgfeﬁfb‘y‘}ﬂéahs bPa @g%‘ﬂaﬁﬁﬁelo The

tems whic oy staring two di mensional arra
prdﬁlle&hnlsm‘nekam&ehapm@mﬂmes tork axeds sevtiop thironugh the paint gpne@ql fimction

s descyi bed ab S ac
ot e LA e bsristhl bl A PRyt So REH i Spim
mﬂ@ﬁ&&mﬁ¥%€bMJ&b&%ﬁﬁéﬂhﬁ&ﬁ&Bg direction across the
edges his results in an inmage which is over-sanpl ed
i n thhiosdatite eory ow. mersureoest el sieounonexsartde B frpf sapes to

tion ban
reg}é%ﬁgt% c]xysgal éaoal 1tog|ané H?@neatﬂp.?%ggg ?d 1{12&@ % i OLEHI @ 0) as
dea@Hiiedabb®d RRhiréfeRoncé RSEighRC0. The héntGtephs tdmamrmﬂhe
gr ead function of the ogptical system and ca ?
baclsgreynd recumHbatis KotayiHEpbaEsmRIe 1t h@l@%%ﬁ%e@ ¥R é? In

orgérr tg%}:llll%}/é){hlsvﬂhg u@@r%t@ Qﬁ% I%Bﬁn éf'ﬁl {dot B'aﬂ%rbﬂrgrﬁdgﬁfontdﬁ the

ctrumon a sarrp

glfldef pilas $1@pnd 502 snchelgﬁt meaantpﬂmcmmhglsuqfﬂxm dfi t]memra{stal is spaced
fine the stage co-ordi nate

fra@ééer PIBlsch 74 AU PRVIdS e Ml itBte aS% , gheTbsgeo ?%B%)ﬁ%%a?? the
stééeecg Vel tHEASHA, Qhﬁth@tobﬁgl@é PRSPk UMstdlahd tefifdfocus

say Wthout a sanple in position on the plate 67. In
owtogert theocraﬁhh a"he uscican thea selselrthe easslutine apdpixel sige. dhm

0_an . PRSI tion..on th :
SYf%ag?“ élﬁla ﬂp?rﬁ § ap %18 tQ aise the Sfage 920%3)& e@étg%n ill%cp ddflce
baskd Sh &e §t§re<§5 pAGRI L ?@mp dritfetpt @tc@d&%o feruk baneblower ewifde of
a crystal/air interface. The user then causes the

theteaygéal (w%ﬂ@ ysterthiden eqrgion ok apasuEsyet gn jha baskegrgpnd
|
speFngin%Pr eaf Ia%teg{o¥ % flle aﬁﬁg aﬁcﬁ) tl{ek@?re sﬁ)‘f‘é’(f THE a?yﬂn%hl&hﬁle

e user can resol uti on and
bakgRIung ﬁg@truilihe obyaﬁﬁeelrmﬂlmppmenemehowwkmmun daddry to
rai se the stage 20 by prede ern1ne di st ance based
on t hbe Bed st 18 %F%WWHQP @ﬁist% hﬁs AOOLERS FE? ger

moQ h@&ﬁ% thOVBREInSLL. ftl?ect%ﬁggn&@gf 8L Y8, '1(1113%}1' fildRcuses

en1t ncarries’ out a measurenent “on
orb &rekgp ofithd caysead and thehenteesgdrametemscioh a3 ﬁletrb&@harqnawaaﬁger

these are stored. The _way in which th b d
PiXsh EPRELHTS %ncgwaﬁeﬁ&& Tha 3ystran Lasa H’Pae‘Pé %@ lﬂﬂki Il ed

pfeﬁet%ﬂﬁm@& Histance in order to focus on the lower surface of the crystal. The
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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The next step is to neasure the crystal imge and this
i nvol ves the user noving the stage to the origin, i.e.
wo b@7tizggieentre of the crystal. The user fine PODGB2®7/001530
on the top of the crystal amd then enters paraneters
such as the resolution scans per pixel, pixel size
e SIZ [ t
102 SB ;c}éa t%lel (96 di g} S{%@ é\ﬁ frgfnz[ﬁg oiapcea% % %f ﬁq é}?ﬁrc?sgo&y

THeq)\mé 6% Uflfﬂ@@ﬁlvﬂf6alb ¢heRlrymbadd anthesamfsé Rmaﬂ&& as iz pldtdrend
ge of the crystal w thout a sanple bejing present

theplatomosdibcis ingrasitionmamdhe ail a1 éfﬁleusgst?@ therhpipep the stage by a

profUBh AR ih bRl (PRI AsldPinsBedtRRlor il SRlpR LA he
optional processing opti g Subt ractton

vidat fgiloy ofithe myistaatopenBeu ser nhmntsl theveanyl€ srefour sub- steps These
correction. The user then raises the arm 100 and

apivots it about the pinl03 so that the crystal 106 is

Theetgl g%@at frle QM PE%&H& P&%’é 6 PABloPhte bREndUSAIBRC OPE.

67 on e anv is then renpved and a
sanulip Adjusittedsanple peditiqnl wdtieg thedub-sgp balyei.plusimgdhdack

sy ReRE Ry Ry A (ranll e et SR o Rl 2gR ou

witinablefilg Séabmbrspgamllyon of the sanple using the
visual facility of the microscope. The user nounts the

s arrrﬂllé Bwirfeohe agn 08 begksintorprsiwonaodhat(thg cuysight 06 ig docated on
th? on%acag\ g%ﬁ* Hgfcggsﬁ%fe?angqgw 2 o%‘éﬁgqgg ttl{%ﬁ b%)%k)em?glthg crystal

108this, cohta@t with ithdsalidige aquﬂuemsor ews 70, 7 1 to
adjust the position of the anv is carried

out G AP y\nr@i&mgmtthfeur@@rﬁ&eeof\ih% t@gf)qf;the @Vlln 90 usHre e
prggﬁfeaafgﬁﬁlgg s teﬁuénﬁ&@ & {He%gmg% i ﬁ?erssédhﬁtoccfo\‘lﬁatc?lmtg%

0 tlca axi s e m croscope an
criyjgwler the arm 100 ther eby |l owering the crystal 106

i nto_contact w.th le on th |ate 6 iy).
nop! Y Segst it bAT Aot raE et el § S isield in good
&@ét bmﬁ%ywbg £1daq 1P1e &ﬁ%%tﬁa@hym@mm@ r&aﬁﬂamr&guﬁoshoum

e sample Is pressed into contact wt
ba:neyssmalbly LWﬂotm reas thetface(dfihe ayRahEashard ﬁ@mples etqs: neqggsary

fof Qsopl G ab e e o e GRAPRST e 8 Bt of

the rc%ﬁiﬁligefo?&@ié'réhlb&d 16 PR BRI esdVe kamplealfaamtibhewitaate
of the crystal. For hard sanples it 1s necessary for

santde em Pheirdate §7 [thearpn ) is dowered pnidl the geystal Jusheatactoihe
| | s
<L R PSP R-00 O Eladd SLATALASG NS g

fovdd b ﬂﬁé‘@l\&l&iﬂ)ﬂh&s osmpireesify thi eaxﬁﬁletdgematr tive ﬂ:@@taﬂ $ack OTes dstee
until the crystal ,just contacts the sanple. The armis
is|paeduser thepygll the .S@w nlynger PR avhichls dgsignedstogparigh the nagimum

f2RRbY% Andd WhitR9voids damage to the crystal 106. The force vector is
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
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 height and therefore

significant in a microscope where there is limited space. The design of the spring
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force to the anvil 60 thus conpressing the sanple
agai nst the crystal face. This force is produced
wao beogagdaié he spring plunger 85 which is desi gnedI/G82007/001530
restrict the maxi mum forcelfo a val ue which avoi ds
damage to the crystal 106. The force vector is

P05 s 3L Kol BYS R Bt Dl e
suffldignlytie bedwnd anebcamd anadnihackepersssive forgse.uni f orm
This is achi eved by use of the bhal| bearing 82 that is

accurhetsereyy Bbemt bearaeéao Vrryrlrf‘sprﬁdp%ﬂeO%@Carﬁan@ e mgigum
tra@hf BPRE My s@fssu%flvﬁcft e s%i‘x ne\T %e?@rbés &G u‘?lgamﬁlt th&

in part of the an sot ting orce
screw it ﬁHI dsclagise thegee-hnadpo 81$prbk1matafby 50% cifn};lcsmklmﬁlfh epring

arr nt of the rack ni on I un
fojcer g RRyessifR 4omfrel oy P}PVE%E% AR pgmsu%rnd
[ f; [
po%r%ﬁ%@%p BRSR0Ls aA T ARERRE R 001l Baciig

oféthisures dhby ondiari idduecasghspreilngd Bdzew.tThius mtlnepoagsleattﬂny end

ffi t b
ot ¢PFHTD BRI TRt eadr e Paite A oS TR LoprE ERoe e
corfiRéksive fIRE YrddugllPiiRrdagato 3094 HEths Riaxfifum Passib@spimgTorce.
travel for the screwis set such that the spring never

becofvber S@brsltepk{é)‘()ﬁhe smqnh thendowers die Sege zqrm 2 pregeirumnised
dlét%rﬁeﬁ{rg %gloe? ?cg foI r&% n‘pé gléh%%o nrofé% 2 :{Qﬁr%eomégfstratlon

miaf\eRcthé fopt Jmhmpyrsraumnamse&y I'Ehen@8i fhien Ianﬁei’ﬁhs Pgsbhion, scans
force increases close to the maximumrating of the

Peg prichgvavBARRIDSETa9EE: Ri¥ size pRAIRe 2o aftef Hiy @a&a%gm
ra¥s@§th‘3 \;le 9@%&/ a%ré@ét&mﬂéﬁ@ist%&é&aa%ws ﬁle s%re? &%’Sﬁpgﬂ%ﬁt

florce i's art tot e sanpl e
pan&aetersﬂol fdess drhthe sampleoA rkerasﬁretrieat afthprsasgle wraagealrs (tlmn taken

. gradual ly.increases to 50% of the.mxi ossi b

indgrG: POISET A B oapes KIS 1 e € Ve Hagve is being

caln‘?é’@&ﬁ thiB €n ARG InAGn Y fifkt H{eﬁﬂﬁéﬁéﬂf‘ ﬁ%dm%ltﬁé AGBsdoPe stage
order to focus on the crystal top. The user fine

slightiy gewmh@tra@gccmdrracasummt kncbwp@eﬁmgttbrg forf dlffn@nt positions

ony é%ﬁlgrtorsclbcgpens accggf] Al th-rg::qsg%t%r%er %gﬁ%ﬂqentg%c ogt-procesmlng and
st&led Ghedfdgb.mBge size and after this the systemraises
t he stag e 20 b predet erm ned di stance based on.the

stork dh@ﬂ9 be angfrrétpgrﬁ thap heanetpsedstrgeadis uend fopaligning the
cr?rgglgin(%i dﬁécﬂﬁgﬁg&%ﬂ?&t& of ttlﬁemgzgggg%;g gfﬁ%ﬁ? stﬁgrﬁpng the

ar ent
insdgle latcd ithis chgtre Mo. aligh elieesantphgihe gsérshbeldnyt ase thisadotorited
this invol ves naki n a first rreFl\sur ement ving the
stagecqrdhis pothsrersan §<P e proyisien eldhe subssiagetQ dbgsatiware

px%s EREREA e n?cg{ﬁg%fn@&lé}linynﬁ)ftﬁé (Hibifi @HSRe RAThE LARSe

e m croscope he syst em per f of N
v1b1ma1ml thmaaﬁepcmmOpmadmmg cleemgde steorrggalithgisiratepe. | t

Hisd RORTeERERT S FRHASEE YLk AFePIOR M BEaP S LA B0 e
proeftu:&whichtiD A1 4@ %Fpigﬁref 11eb heBshwiRgs. SERRRY Pecil cases
thé 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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i mage around this centre. To align the sanple the user
shoul d not use this notorised stage and this is the
w0 e@soee4i©r the provision of the sub-stage 60.PdHEB2007/001530
sof tware procedure can di sabl e the novi ng mechani sm of
the notorised stage during sanple viewing so that a
e e .
bR o bRl B bY KON A0l DS RRU A e aorngian,
is possibimilesltosgrocdss dle danmlss) slvanadasthiigqushircdrdesto extract and
1llustrated in Fi%ure 11 of the drawings, In n%gg
displaycs grifirant greetral featusss iyt thisreguises G@Crtise ASARCUR ISR s
. [ at.i : ' 1
P VTl B G101 oL By P ol pposent
systemplitts a guiek drfdieatios ofitwhsptctfad atfuredtengpresenvih the myagecuy
contrast and illumnation artifacts nay obscure th
RO TEORSRoID P WEPHS s PESH RS ToRm 0 PRI TSAR B
sigtfi i@t SpeboRalRRB R R nY e ohw GRRAUA AlrhARet wARARS inRleFehdast of the

ratios agai nst background inmages ‘or baseline
sampler andttp pemwshit the aperatel tp displayphese eihersingly prigi the forkn@ivn

o _have essentia zern,apsorpt.ign. |t iS.pPOSSI

colgie §opGoroRse’ ThE vFSHS R HEEHs Mot b REREILA e
imAk6l ebnthids Eéﬁﬂéﬁﬁ’éﬂy 181 §ifSRhAbnSing Al dob PrYlinsiRAGtahalysis that

features but this requires expertise in spectral
prayigeraguiganse dersiitriberanercadriansed pragessitign Soneignple thegegdis can
b ' S: f t j g qui ck
e R S et L i
allomiugethe ms@utb amke iaGirpplecegaémgicesfuba sanglasTHeaaw image may

devised. |ts aimis to extract the t .significant,
beggegpirechtvith SRR T FRIOR AR CORES OB AZHRANT RACKEFAUAH 7 %aﬁ'ﬁleﬁ
ot LHERSR A Qb pSRERLARNI i BRLP LR i
thetffeds ofioffatmpodiasdinervagasire Whéchoie sledvn att BOtih&igised 1. Bhis

.t id nfi) ti that the.i tal
infl o PG LT PIRE BE R AR B Bp SR hetes f
snfAhiMS kS rddied ndiEd) hdl Sshteheti SR BL sy efalniid RREagdBiaRie. The

advanced processing. For exanple the results can |
speeithl dapge istharhregizieted apshawieati I3dgAt theshepaeaye sidey limit is set

simlar .an ich are.distin al | ow .
iRty & B E RLE S Gy Bl gt ppltfaly JRorptions
atisH&@E Wen 1R etha CAl Uk B Gestdi dtionds hlde madaki theddrigwave end of the

correction agai nst the background or baseline off%et
rapgR fOdBITRYF. OVEHEL hEnsd ExRQIsy THe gueaseaiseianes ithen sibEpcpd as

i .00 f .
sH SR 152 b PRl et WEEHR: R 1) SRk E ottt 134 in
ordé 19 eixtrudltvesost signefiemt spictralnfeatnrds HEhesqeaonahtsaemttien be
first derivative with s egree of smpothing to
PrkeapiAo NG ) LAY BET OB iy o BT 8 et
cohiddife ik s%@%&%ﬁﬂhlﬁ@?ge is then restricted as shown

at” 131. the short wave side a limt is set

typically at about 3300 wave nunbers since few sanples

show signi ficant absorptions at shorter wavel engths. A

small restriction is also made at the | ongwave end of

the range to i nprove overall signal to noise. The
aver age absorbance is then subtracted as
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shown at 132 and a princi pal conponents analysis is
then applied as shown at 134 in order to extract the

woreew/1834¢6i f i cant spectral features. The conmpoPENGB2@4a001530

then be presented to the uder in an interface which

allows themto be displayed as col our conposite inages

as shown at 136. CLAIMS: 1. An accessory for a
Oﬁi§ope arranged to carry out ATR measurenents,

said accessory including a support which can be

mounted on the novable stage of the mcroscope, a

mounting nmenber_ in which is nounted an ATR crystal,

dai d APVASEEFONADT HFIGOSRREPERBAACITHEV N ER, meg§reRuents,

Eﬁ ac cite\%éﬁr%r %1@@%& nﬁﬂgh@%@%@%@%ﬁoﬁﬁ@a Sh 'ﬂ})‘nrﬁoéa{b)fggcage of

&mcmmbanad, a noduanting nentter & whishicimouytsd ah Al‘Ich@stal said

eneral Iy hem spherl cal surface opposite ajd :
B ELae it SBRlC ARRioC e ATPS gR el FRion e Bhuiioeated such that
196 Ak Eflrehliive RS (RAGIETORAL alhe Nem spher i cal
surface. 3. accessory according to claim2, wherein
t he i ndi CI um corrprl ses a flat on the hem spheri cal
urfage or a mark gn the herlc& rface.
PR e oy et SRS 60 bR el

B6RRPBEHA] ARERE bPekite o 84N cHEERRM Aéh £1daald R8istration indicium
m croscope including processing nmeans for controlling

ifoloeaiechet the apdxaregionaib e hemuighiereal syefhes. processi ng

means having recorded therein a predeterm ned

paraneter relating to the height of the ATR crystal,

Sai d et fvoeks6gaRedEinpdoicithi2a Whyrdifotheigditfuen Sdragesedt flat on
the m croscope to bring the registration indiciuminto
Wlmrlﬁwvﬁgcq e @ﬁréfg@ thy hemisphericebsurfased verti cal

di stance defined by said paraneter in order to bring

into focus a sanple contacting said sanple contacting

ar ea. Abmethodef bp@kathrﬁg T aiiérbam)pi: popvaded ARl en yesdory according to

use with a mcra eaccor one of. cl ai 1
iy artrdind i 610 SaRG st gne b B g o ling
GRIVRRkA SYIhSRl0OSH1E @ﬁ?é ahEShid PRI st B hﬁ%ﬁig @ecto%ded therein a
strong absorption within the s ctral range O

m&dﬁ@g@wé parachoidrirelatingito the heighieafrthe WHIRctrysinl, Balémmﬂlumle

T G e R Y

atd@du@fintofecy atﬁitrﬂdwlhg‘l e s@acgena@c‘atprmettmlﬁai Yeetidal sasamlce,
acquiring an infra-red i mage of the test sanple at an

ﬂﬁﬂl@qdahy spet paramptep Bserdpida besmgﬂxﬁe fequp srsamplepantacsise sd

ract slope information for said edges,
rep 15§§§§ct§@eﬁ)éé ocess for differentvertical positions

of the crystal, identifying the optinumverti cal
position as whi ch exhibits the maxi num, sl ope, and

der i vitnigediod QE%&%@W%B@(S&I forgise gyt ByigFgecope according
5% H¥r AftmS il 31 H 8 Hhdthd L BREMSIBIARSA £di@hethod comprising

selecting a test sample which exhibits strong absorption within the spectral range of
the microscope and which has a geometry which will produce sharp spatial edges
when contacted by an ATR crystal, said method comprising bringing the sample
contacting area of the crystal into contact with the test sample, acquiring an infra-red
image of the test sample at an initial vertical position of the crystal, processing the

image to extract slope information for said edges, repeating the process for different
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6. A nethod according to claim5 wherein said
processing i ncludes, for each vertical position,

wepeactieady filtering the acquired i mage to exPCEHGB2@7/001530

spatial map of the absorbandte at a wavel ength where
the test sanple absorbs strongly. 7. A nethod
according to claim6 includi ng extracting a

t|on i ch, tr.aver t he .spati all
PR RS b Pl sbR i RV RR AT BRRh Rhrtobl ERH asghat
Ahigkt xBibi8 CEOmekiRtint Slopé,AnBdériVing lakdliB@tion parameter for said
differentiating the cross-section to extract said

siysigbacsarding tmwidndasiifischeptionem pasitiom sl ope for a
recogni sabl e feature in the inmage. 9. A nethod
according to any one of clains 5 to 8 wherein the test

sanpl & insthad ptasding tevelaih 5avherdif) saléxpi’fﬁiebﬂﬂg etk ifogeach
to claim9 wherein the test sanp is a mcro enbossed

Betigaldosiiganspestraliydilteringdpg @qﬂullréé émé%ﬂnf@rﬁéﬁrﬁ@t a sppiigl map of
ﬁie'ﬂb%@%f&l% a'v&h%}éﬁgﬂﬂg;vﬁé?e ARGES SALYIABEALI LRGP any

one

7. A method according to claim 6 including extracting a cross-section which

traverses the spatially sharp features of the absorbance map at said wavelength.
8. A method according to claim 7 including differentiating the cross-section to
extract said slope data, and measuring the maximum slope for a recognisable feature

in the image.

9. A method according to any one of claims 5 to 8 wherein the test sample is a

plastic material.

10. A method according to claim 9 wherein the test sample is a micro embossed

polymer such as Vikuiti brightness enhancing film.

11. A microscope including an accessory according to any one of claims 1 to 5.



