WO 01/ 81901 PCT/ SE01/00901 GAS CELL Field of invention The present

I nvention 'rel'ates generally to a gas cell and nore specifically 5 to a
gas cel | wbotdwoki nd that includes a cavity for accombdaPCngE@/@MOSENn gas
volune, a light source, and units for receiving one or nore |ight beans or
bundles of light rays. More particularly, the invention relates to a gas
cell of this _kind in which the cavity is fornmed and defined by a first,
partially elﬁﬁﬁgg&-lL mrror surface that 1o faces towards two partially
elliptical mrror surfaces, i.e. a second and a third mr- ror surface.
These elliptical mrror surfaces are so orientated in relation to each
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By the expression “partially elliptical” shall be understood solely a part of a
full elliptical shape on the one hand and an elliptical shape that conforms essen-

tially with a mathematical elliptical shape on the other hand.

20 Description of the background art
It has long been known to use electromagnetic waves in connection with
absorption spectroscopy, and then particularly light beams or bundles of light rays
(light bundles) whose frequencies lie within the infrared range, and to use different
types of detector elements.

25 In the case of gas sensors that are based on absorption technology, the
light beams shall be permitted to pass through a gas sample contained in a cell
cavity, wherewith a given volume of a selected gas will result in frequency-

| dependent absorption of the light beams.
A gas detector is thus adapted to detect the frequency spectrum of the

30 light beams for a relevant gas or gas concentration within the cavity, and the gas
or gas concentration can be determined by evaluating the intensity of the detected
light beam in relation to a chosen intensity for the incident light beams and the ab-
sorption coefficient of the light concerned or the electromagnetic wavelength in the

gas concerned.



gas concerned. WO 01/81901 PCT/ SE01/00901 2 Wth regard to the features of
the present invention, it can be nentioned that it is known to conpress a
gas cel |l woobhsmespect to its physical dinension, by al- |pei/sBoitdoeoll i ght
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coating the inner suor one nor e wherew th the

ref | ecti nga swnitssresf times fwithimdhécav ity befcaetbemg aalxﬂédﬁbereeimm iand. thEheaftest al
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consist of a separate unit that is preferably mounted on the gas cell in connection
with the second opening.

The cavity of the gas cell is formed normally by at least a first and a sec-

ond part, whose inner surfaces may be treated to provide surfaces that strongly re-
20 flect the incoming light beams or light bundles.

This surface treatment normally comprises coating the inner surface with
one or more layers of metal, wherewith the reflecting surfaces are formed by the
last metal layer applied.

The metal and procedure chosen for this coating process will depend on

25  the desired optical qualities of the surfaces and also on the optical wavelength or
wavelengths that shall be reflected by said surfaces. The material in the gas cell
body shall also be taken into consideration.

With regard to the significant characteristic features and properties of the
present invention, mention shall also be made to an example of an earlier known

30 gas sensor in which incoming light beams or light bundles are reflected a number
of times within the cavity in accordance with a predetermined pattern.

In this respect, reference is made to a gas sensor that is illustrated and
described in International Patent Applicatidn PCT/SE96/01448, Publication No.

WQ097/10460 and the International Patent Application PCT/SE97/01366, Publica-



30 gas sensor in which incomng |ight beans or |ight bundles are reflected
a nunber of tinmes within the cavity in accordance with a predeterm ned
pattern. waot/gissi respect, reference is made to a gas senspeT/Shatoode
illustrated and described in Internatiogal Patent Application
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one or m)r t echni roblens that he/she encounters, it will be seen
that it is @U@g@a?&h nventign v (o realise the measures and/or the
sequence Oof odAcHeShblbh@t nust be taken io to this end on the one hand, and
on the ot her han 0 realise which neans is/are required to solve one or
nore of said prthenBt.akm ke sopaidiesatian the tﬂChB@aé\ﬂeélbﬂ[at[OIﬁ\étthai ﬁeperson

t echni cal bl e ed | o i

the " pr es ikt e BAESERrCHNST fucd HPHRE & Fiblls b orbp g B b
descri bed tgeRMi@al pfoblrht th&t hé/ghe esitolihrs, |ﬂ\AﬂIBBQQ£ﬁemﬁhaa itdasnevelskarnyf int-he
kind described in the introduction a techni- cal pr obl em re5| des in
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cal problem resides in creating conditions which enable a chosen adapted optical
measuring path extremity to be longer than the measuring path extremities that
can be obtained with the aforesaid international patent publications below a limited
increase in size of the cavity used.

20 Another technical problem resides in realising the significance of and the
advantages gained by allowing said light source to be disposed within one end- |
region of said cavity, so as to be able to create conditions that provide advantages
over those that can be afforded by earlier known technology.

A further technical problem reéides in realising the significance of and the

25 advantages afforded by disposing in said one end-region a reflector that causes
the emitted light bundles to converge.

It will also be seen that a technical problem resides in realising the signifi-
cance of and the advantages afforded by adapting said reflector so as to cause
the light bundles to converge towards a focusing point which becomes located

30  within the cavity.

Another technical problem is one of realising the significance of and the
advantages gained by allowing said focusing point to be situated adjacent a flat
mirror part associated with said cavity.

Another technical problem is one of realising the significance of and the



It wll also be seen that a technical problemresides in realising the
signifi- cance of and the advantages afforded by adapting said reflector so
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at least two mutually co-acting parts.

A technical problem also resides in realising the significance of and the
advantages associated with allowing a gas connection to the cavity to be disposed
adjacent the aforesaid flat mirror part.

20 Yet another technical problem is one of realising the significance of and
the advantages gained by allowing a gas connection to the cavity to be disposed
adjacent a light source and adjacent the wall-part placed in the cavity.

Another technical problem resides in the ability to realise the significance
of and the advantages gained by enabling the light bundle to be reflected from

25  said virtual focusing point to a border region between the second and the third par-
tially elliptical mirror surface and to allow a first part of the light bundle, reflected by
the second mirror surface, to be allocated to a first optical measuring path extrem-
ity, and to assign another part of the light bundie, reflected by the third mirror sur-
face, to a second optical measuring path extremity.

30 In the case of a gas cell of the kind described in the introduction, a techni-
cal problem resides in the ability to realise the significance of and the advantages
gained by means for deflecting a direct-acting light bundie from the light source
disposed adjacent said light source and directed towards the flat mirror part, such

as to be able to form a further optical, although short, measuring path extremity.
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measuring path extremty. WO 01/81901 PCT/ SE01/00901 5 Another technical
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described in the introduction that includes a cavity adapted for a chosen
gas volune, a |ight
Solution

The present invention is thus based on a gas cell of the kind described in

the introduction that includes a cavity adapted for a chosen gas volume, a light

20 source, and one or more units for receiving light beams and light bundles, wherein
said cavity is formed and delimited by a first partially elliptical mirror surface facing
towards two partially elliptical mirror surfaces, a second and a third surface, said
surfaces being mutually orientated so that a light bundle emitted from the light
source will be reflected by said mirror surfaces, preferably a number of times, so

25  as to form an optical measuring path extremity, and terminate in a light bundle re-
ceiving unit associated with a chosen optical measuring path extremity.

With the intention of solving one or more of the aforesaid technical prob-
lems, it is proposed in accordance with the invention that the light source is dis-
posed within the cavity and then within its one end-region, and that there is dis-

30 posed in said end-region a reflector which causes the emitted light bundles to con-
verge towards a focusing point.

By way of proposed embodiments that lie within the scope of the inventive
concept, it is proposed that the reflector is adapted to allow the light bundles to

converge towards a focusing point located within the cavity and within its other,



20 source, and one or nore units for receiving |ight beans and |ight
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part, and gdipkhal BECASFoSRFafjABBR o the gas source and adjacent the wall-part fas-
tened in the cavity.
It is also proposed in accordance with the present invention that the cavity
of the gas cell shall be formed so that the light bundles will be reflected from said
20  virtual, cavity-peripheral focusing point to a border region between the second and
the third mirror surface, and that a first part, reflected by the second mirror surface,
forms a first optical measuring path extremity, while a second part, reflected by the
third mirror surface, forms a second optical measuring path extremity.
According to the invention, a device for deflecting a direct-acting light bun-
25 dle from the light source is provided adjacent the light source and within the cavity,
said device facing towards the flat mirror part, such as to therewith form a further
optical measuring path extremity.
It is also proposed in accordance with the invention that cavity-associated
active optical surfaces shall be concentrated on their respective sides of the light
30 source and extend towards partially elliptical, reflector-associated sections and,
moreover, converge towards the cavity-internal focusing point and a surface re-
gion disposed between the three partially elliptical mirror surfaces.
It is also proposed that said device shall be designed and adapted to

shadow direct-acting light bundles to cavity-associated light detectors.



tion shall be di sposed adjacent to the gas source and adjacent the
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of an inventive gas cell having characteristic significance of the present
i nvention resi deTrnengaba:quczan alsorbeotisarbtalpravide adugthes@ibeit sbertpmeastrerg i n
a gas cell_of nall external dinensions at |east two |ong optical

measur EmenepLPAT ?eéws ‘ies. In addition, measures have been taken for

causi {lg ?I gas VOThéT%rffr@arpaé%ré&@ﬂgﬂé‘s bhanCRVEhilvé ydsaoginaré Isewforth in the
essentia
gharactensmg clause of the accompanying claim 1.

Brief description of the drawings
20 An embodiment at present preferred and having characteristic features
significant of the invention will now be described in more detail by way of example

and with reference to the accompanying drawings, in which

Figure 1 is a block diagram illustrating a gas detector that uses an inventive
gas cell;
25  Figure 2 is a plan view showing the form of an inventive gas cell;
Figure 3 is a sectioned view taken on the line IlI-1ll in Figure 2;
Figure 4 illustrates a gas cell according to Figure 1 and shows optically active

illuminating surfaces; and
Figure 5 illustrates the gas cell according to Figure 2 showing active illumina-
30 tion surfaces and a periscope shadow formed by a device, and the
surface area within which direct radiation from the light source onto

light detectors or units shall be prevented.



| am na flow. The gas cell can also be used to provide a further, albeit
short, neasure- 15 nent path extremty. The primary characteristics of an

i nventi vavgassmel | are set forth in the characterising cbanseoighodihe
acconpanying claim1. Brief description f the drawi ngs 20 An enbodi nent at
present preferred and having characteri s?i c features significant of the

invention will .now be descrjbed in nore a way of exanple and with
ref erence QSS?Mt’QEQﬁHE?f’HQeﬂ%%Wﬁe"? ﬁ*ﬁ’ﬁfyﬁ gure 1 is a block

di agram i |l ustraRifagi @@Sfﬁ%@rtee"? er%h@tsHb%ﬁ? sBRemaYiealy ‘éedetﬁéﬁ)rcéﬂ'é |:q
Figure 2 is a plan view sho ormof an inventive gas cel gure

3 is a secneohéaf emahhn‘gaﬂtmnpmsenh@ dfiangas land/on aigasFcoueentrationR; Ig(ﬂf e gas

illustrates s .cel | acco ing to Figure 1 and shows optically active
i |1 umni nat|’HB‘lé%atP£?e§ ste ‘gure 5 illustrates the gas cell according to
Figure s2 show ”gTr?é?bl'r\éﬁgéHe%F‘sﬁéwn?nQ Fig@e B feférRmcald! anaentlaeepa regarow

formed by a device, surface area within which direct radiation
fromthe |Sl@hgas<sana@r BrwhjCh lis graneried do g sonediion: 2a andl fo asoppedtian éa. wo

Ret or i ng PWCREPE 1 (olir O BESIRbhHRshad 7 BE e RO AiFaRt AR Be" o

ment for ejapbéélng the presence of a gas and/or a gas concentration in/of a

gas mxture to be determ ned. 5 The arrangenment shown in # ure 1 is
referenced 1 andBY wayd@n altaraaiive, asW@'épaﬁ Gs Biyoserye asi 2 i Ug'QE‘ofHWéct ed to

a conngction 2a F‘I%daéé?mfi‘?o angﬁé;?g? H}tro‘eﬁcgﬁéﬁé‘ﬁ@ 80&1%@#0@% 9hd % ?§w58 be

assayed to be delivered rom-t gas cel y way o
al ternati vte pass%fdugmm ga8ellPjn thergas sensord infaigiore drilésssiamind flow, asd

assuned t th%gas J? intmduced via the connection 2a and allowed to
pass thro ﬁ"%f“ 0 gt through ihe (RNBREI0N4or 2 in a nore or |ess |anina

flow, and Figure 1 also shows the connection of one or more units 21, 22, 23, 24
and 25 to a central processing unit 3, said units being intended to receive light
15 beams or light bundles.

The central unit 3 thus includes necessary signal processing circuits and
circuits for emitting and activating a gas sensor associated light source via a line
3a.

The present invention relates primarily to a gas sensor 2’ in the gas cell 2,

20 this gas sensor being described in more detail below with reference to Figures 2
and 3.

The gas cell 2’ includes the cavity 20, which is adapted for a chosen gas
volume, a light source 30, and one or more light beam receiving units 21-25.

The cavity 20 is formed and delimited by, inter alia, a first partially elliptical

25 mirror surface 20a and two partially elliptical mirror surfaces, a second 20b and a
third 20c, which lie opposite the first mirror surface 20a.

The three mirror surfaces 20a, 20b, 20c are so orientated in relation to
each other that the light beam emitted from the light source 30 will be reflected be-
tween said mirror surfaces and therewith be able to form an optical measuring

30 path extremity or path extremities, and terminate in a light beam receiving unit or
detector to which a chosen measuring path extremity is allocated.

The light source 30 is disposed in one end-region of the cavity, the left re-
gion in Figure 2, and a reflector that causes a chosen light beam to converge is
disposed in said one end-region and comprises an upper part 30a, and a lower



thereafter to exit through the connection 2b. Figure 1 also shows the
connection of one or nore units 21, 22, 23, 24 and 25 to a central

processi moonswoB, said units being intended to receive |PghsE0IlBIdICEANs oOr
l'ight bundles. The central unit 3 thus igcludes necessary signal processing
circuits and ci rcui ts for emtting and activating a gas sensor associated
| i ght source |ne a. The sent. entlon relates primarily to a
gas sensorP aztgbﬁ ‘ﬁ”rtlfé ggrgeﬁqur%e 38?83‘:{09“9 é’gug'é‘ﬂs%)r‘mbel ng described in
nore detail bel Olf’hé""réﬂbdt@rf Séﬂg%at (305' Qr‘ér?érh%lly ANptidal HRE ARHtE@Itd cduse

I ncludes the cavity 20, which is adapted for a chosen gas volune, a_light

source 30,therchoses light ey @und@stom@r@npsé@mva@mmwaydgla fesusmgep@at Ftig 20

is formed nd d r 1y elliptical 25

mrror sur gbg %@9’1 %T%%C‘ag? 9@?‘1’@%%? a%% é%@ surfaces, a second
20b and a thl r TR focugthichoiht B i9gwed i theeregiars of e sthier sndiitee 28vity, The
three mrror surfaces 20a, 20b, 20c are so orientated in relation to each

ot]tller thgttgtthé righg it F'lé'éﬁn?em tted fromthe light source 30 will be
t - t
reflected be @%% DIRPE i ldc fagefoeécé@ﬁgrét;z?rﬂéf#\%\}lgs RBtEd IrbP AN

optical neasuring Xtrem rmnaelna
|'i ght beanmdailfhiSVﬂlathUmrtpa)t 20datsem19med Bomdwhath iR rellaueartormatralglhhgnedidq
extremty is allocated. The urce 30.i sti sposed in one end-region

a

ht
of the caviwegn thedightseurce 309?‘%?1th% OELFNRPOMNt Fand a reflector that causes a

chosen,Jight be
conpri Ses an uppor® RACTMF P 28d CRABEReh I ek g R S 809 oy

30b, with pdiet Fi, g¥tichs el newdte spacaxti slightly dutsidei thg qaviityit20, Hsecleafy ebown
parts 30a,. 30b are partially elliptical and adapted to cause the chosen
light ray iBdHOY™€?-or groups to converge towards a focusing point Fin the

cavity 20, such pag ﬂaﬁﬁﬁﬁbr bgrﬂ 2(§H“is Bléfb@béé a’d%eﬁ%da AgRt-h&nd TR ifr@tfries 50

point Fis located in the region of the other end of the cavity, to the
right in Fageoéti® firsheifrocsdiiage géant F is |located adjacent a flat

cavit i assom at eﬂ1emuf>|58r rmhPo surface 30a of the reflector is comprised of a partially el-

liptical section and is located adjacent a left-orientated delimiting surface of the
first mirror surface 20a.

The reflector-associated part 30b is also comprised of a partially elliptical
section formed by a partially elliptical wall-part 26 disposed in the cavity 20.

20 Referring to Figure 3, it will be seen that the cavity 20 may be very thin or
narrow and that it is defined primarily by two mutually co-acting parts 41, 42. The
thickness may conform to the length of an incandescent filament for the light
source 30, i.e. a length of 1.5 mm or slightly there above.

A first gas connection 2a is disposed adjacent said flat mirror part 20d.

25 A second gas connection 2b is disposed adjacent the light source 30 and
adjacent the wall-part 26 positioned in the cavity 20.

In addition to forming the mirror part 30b, the wall-part 26 is adapted, as a
result of its thickness and shape, to be able to provide a pronounced lamina flow
of the gas volume to be assayed, said gas volume being assumed to be intro-

30 duced through the connection 2a and exited through the connection 2b.

In accordance with the invention, the bundles of light rays, such as the
light bundles 130 and 230, are reflected from said virtual focusing part F' to a
boundary region located between the second mirror surface 20b and the third mir-
ror surface 20c, and that a first part 130a, reflected by the second mirror surface



20d. This flat mrror part 20d is angled sonewhat in relation to a straight
line be- tween the light source 30 and the focusing point F. io The flat
mrror pavooR®cocreates fromthe focusing point F a virtupnCTAP@uUm®HINlg poi nt
F', which will now be spaced slightly o ide the cavity 20, as clearly
shown in Figure 2. The flat mrror part 20d is disposed adjacent a

I ght - hand ljmting. - f the fi ' f 20a. 15 Th
upper i rr0.sWCA T8 0BHCA HBeASYIAReT PR efRlteetharoas Aaréqartl pat -

liptical S?@c?%%péa@di l?%/ b BlirdnfdbPe6Mhce 208 forfis! £eabRE ditichMrida’dre-
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surface of t Irst mrror surface 20a. The reflector-associated part 30b
i s al so coment patlh eftremipartially elliptical section formed by a partially

elliptical wall-part, 26 di,sposed in,t cavit 0, 20 Referri t L.qur e
3P TT b simaihEE UPHBRIGHH sAtaeting e bblied e BBient Rl siPerhli®ha
it is defimay o HivRIed MtdTurthe? Mhsiaement Pais bkii@mtisst s HHe light is TeRected
t hi ckness may conformto the | ength of an incandescent filanent for the

light soubetiwesp,the sairfages g 20brand BOgmingy maANngktknpwmaeeesableden optiealr st
Second gaseanecd PR RIEmELIAEHGE 2 Bl Hhorcs 22 % Zhat

adj acent t2®rewpectipelyt 26 positioned in the cavity 20. In addition to
forming the mrror part 30b, the wall-part 26 is adapted resul t of

[ ts thicknoss arkpestiehadiacanbhediaht seuroe 3 ARd facing dnwarsdhe TaymEor Pal  of

th ,. i i . 3
uced Tt oot 3 SelBeaRPaNichis ool Beltip ditichacfing gt bidioe sh it 30
accor dancebevable tohfermrey &rtherr{or séeeral)rogitieal wieakuxihg patly extremii (aspatheex-

l'i ght bund] es, 130, an 30, are reflected fromsaid virtual focusing part F
to a bounfﬂ%mil'elsgg? Bﬂgﬁtﬁ‘é’ﬂ(ﬁﬂ reee VPGV - second mirror surface 20b and the

third mr- ror sewdasen re@drd Bé\t/ci:tpaaéédcﬁte@%rcﬁvé%ﬁcalrﬁir‘f&%‘sﬂﬂhi@ﬁ drbe
second mrror surface WOD01/81901 PCT/ SE01/00901 10 20b, forns a first

optical neeach congentiabed ooxa respeactive wider ehithedight sonice 80t thessonurfacesibest ed

gitﬁgerﬂswl'irng A errér%edggjl’%%%zz.oc’ forns a second optical measure- nment path

These optical surfaces extend on respective sides of the light source 30
towards the partially elliptical sections 30a, 30b and cover those surfaces that
converge towards the focusing point F.

A further optical surface region 63 is defined between the partially elliptical

20 mirror surfaces 20a, 20b and 20c.

It will be seen particularly from Figure 5 that said device 40 is adapted to
enable shadowing of the direct-acting light bundles to the cavity-associated light
detectors 21-25.

The light source 30 may be adapted for infrared radiation and intended, in

25  this regard, for measuring the moisture content of the cavity-enclosed gas volume,
i.e. measurement of the water vapour concentration.

The selected bundles of light rays may also be adapted to enable the
presence of and/or the concentrations of another chosen gas to be determined,
such as carbon dioxide, carbon monoxide, nitrous oxide, through the medium of

30  said light-receiving circuits or units.

Referring back to Figures 2 and 3, it will be noted that the additional opti-
cal measurement path extremity, between the light source 30 and the unit 41 can
be given a short length, such as a length of 4-20 mm or about 8 mm.

The optical measurement path extremity to the unit 21 or 23 may be given



As wi Il be understood, each of these optical neasurenent path extremties
5 may be divided into further neasurenent path extremties as the light is
refl ectedvobesmeren t he surfaces 20a, 20b and 20c, in a MEPOESEKMOW1 per se.
Each optical neasurenent path extremty termnates in a chosen detector
21, 22, 23, 24 and 25 respectively. Located adjacent the |ight source 30

d faci d h t m . t 20d i devi 40, whi ch i
angl ed' i np ESBEOT 13 G #bein FspeRldVgpnd bl aplcs! Toladipren Sab RKT R Y or m
a further Koy eaRURE ﬂ?%tb%{fﬂébé%b émfﬁéggbeﬂvé’ahi'fs 9X1 984 thalyObeRjiéh 8¥ength

1
tremties) to a ligh ndl'e receiving unit 41. Shown in Figure 4 are
cavi t y- assaf@13t280dorait cwmereopedtovaly. sur f aces which are each concentrated on a

respective side of .the light squrce 30, the f e 15 _
referenced 61 adgwég?'s?r#’é’gem&f}ﬁﬁégn @‘Srqaasge@e%égéﬁgﬁzhgg@ e%’ftlb\&% I MRS of
the ight gewmds 30 abbQVas st45 hfin Pidid thadréwitielpbssibiec prritie anieagdivo Ak and
cover those surfaces that converge towards the focusi n?hgm nt F. A further

optical suuphyéndepgndantaplical deeasisameat Rathextiempigs: thal havea lepgtieaf 3620

mrror surfac : d PR [, QU wgure
5 that sai ﬂ%dgslia%ggﬂ?z gglegtgadp%gﬁn&ng thgnééiﬁcgﬁgﬁg@g\?\npﬁg;do é%ﬁé&%ﬁb&é@bgg% ng
l'i ght buno&rﬂﬁtﬁe?wéte@c@mérﬁxofm?@s& ahétsldaghon didxideccancen®®tidd. The |i ght
source 30 may be adapted for infrared radi ation and inteq%id, gn .?g§}his
regard, for meastmilhde Hadastead,thatcther Kyyentien s nat Festricien dp JogLigrrde-
vol une | B &ﬂ@n At epas ed
bundl efs0 ofsﬁbgeﬁ?g?%@?% gfnso e%gé)?r\égpggaena IC@BPEISE{I%eS%ﬂcgéo?%g%d/ or
t he concenwitkihi thes sobpanaft ther imentiee garscepd dm iltlstrated riedthe sacomasnyiagbon
di oxi de, carbon nonoxi de, nitrous oxide, through the nmediumof 30 said
light-rece¥@™®y circuits or units. Referring back to Figures 2 and 3, it
wll be noted that the additional opti- cal neasurenent path extremty,
between the |ight source 30 and the uniT™ 41 can be given a short |ength,
such as a length of 4-20 nmor about 8 nmm The optical measurenent path
extremty to the unit 21 or 23 may be given WO 01/81901 PCT/ SEO01/ 00901



11 a length of 13 or 21 cmrespectively, and the optical neasurenent path
extremty between the |ight source 30 and respective units 23, 24, 25 may
be gi venveobssgoh of 21, 29 or 37 cmrespectively. It w pCT/8E®mola not ed
that in the case of a gas cell 2' havingoexternal neas- 5 urenents of about
45 x 45 mm it is therewith possible to provide at least two nu- tually
independeqébxﬁégcal nmeasurenent path extremties that have a |l ength of 36
cm so as able to determ ne the concentration of nitrous gas/carbon
di oxide and the water content of the gas and its carbon dioxide

concentration. It will be understood that the invention is not restricted
to the afot.ede- A@asmeillttbat inchudelsi 4 gavity 2 xatlapted fera chosengastipiyme, a
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gas cell acco?l alm1 aracterized in that said reflector is

adapt ed t c3@zuthat sausles thehenitediligbt bundles vierepnverge tewarssf @ doeusiag peinit
(F) Io- ca(IFrjzd w thin the cavity.

2. A gas cell according to claim 1, characterized in that said reflector is
adapted to cause said light bundles to converge towards a focusing point (F) lo-
cated within the cavity.

20
3. A gas cell according to claim 2, characterized in that said focusing point

(F) is located adjacent a flat cavity-associated mirror part (20d).

4, A gas cell according to claim 1 or 3, characterized in that a virtual focus-

25 ing point (F’) formed by a mirror section is located outside said cavity.

5. A gas cell according to claim 1 or 3, characterized in that the flat mirror
section (20d) is disposed adjacent a delimiting surface of said first mirror surface
(20a).

30
6. A gas cell according to claim 1, characterized in that said reflector is
comprised of a partially elliptical section orientated adjacent said first mirror sur-

face.



20 3. A gas cell according to claim?2, characterized in that said focusing
point (F) is located adjacent a flat cavity-associated mrror part (20d).
4. A gaswebi/smecording to claim1 or 3, characterized i np¢hvacoizonirt ual

focus- 25 ing point (F) fornmed by a mrrar section is |ocated outside said
cavity. 5. A gas cell according to claiml or 3, characterized in that the

flat mrr section (20d) is,.disposed adjagcent. a.delim.ting .surf o}
said fi rsﬁ-m’ rror 8% ﬁlg@?(’c?m igéga'g.' al/t\ ﬁh@aeﬁrfzeﬁc&ﬁ%?%ga@ohﬁgﬁh '%,
charact er i ghfplided 6L periiallyr &fiptRel Sbctich fEHRTE by advall-partrAspdsed within the
elliptical section orientated adjacent said first mrror sur- face. WO

01/ 81901 R@MitgEOL/ 00901 13 7. A gas cell according to claimi1,
characterized in that said reflector is conprised of a partially
elliptical section formed by a wall-part disposed within the cavity. 5 8.
A gas cel Ig.accoraligag defl atkcaiding to Elaghag ickraraéwrizedtihahati the azaity ig/this andi n
and forned by at least two parts that can ¢co-act with one another. 9. A
gas cel | dogvedibygtieastitwpmartsdhabcan Rarast Withioneganethehat a gas connec-
tion is disposed adjacent said flat mrror section. 10 10. A gas cell
according to claim1 or 7, characterized in that a gas connec- tion is

di sposed aglj acena gasi cblll aglordiaguo mtaiend cxd}, achearacterized insthat iacgasicepoated
within the cavity. 15 11. A gas, cell according to claim1, characterized in
that the Itijhis dispRAcdsadiagentsaiq ﬁ%ttrgarqr I88i d virtual focusing point to a
border, region orientated between the second and the third mrror surfaces;
and inthat a first part, reflected by the sec- ond mrror surface, forns a
first optithl nrAgaseratimcosadingdetalam 1 yor Wdharagterized onthapargas cennegt ed

ot oni ty oS 4isgasdd adicin: seid Tigh SRR sieRanl Bkt Seaith Hitgsed' "
devi ce | oGg{H the cavity.

15 11, A gas cell according to claim 1, characterized in that the light bundles are
reflected from said virtual focusing point to a border region orientated between the
second and the third mirror surfaces; and in that a first part, reflected by the sec-
ond mirror surface, forms a first optical measurement path extremity, while a sec-
ond part, reflected by the third mirror surface, forms a second optical measure-

20  ment path extremity.

12. A gas cell according to claim 1 or 3, characterized by a device located
adjacent the light source and functioning to deflect a light bundle, emitted from the
light source, in a direction towards the flat mirror section, therewith to form a fur-

25  ther optical measurement path extremity.

13. A gas cell according to claim 1, characterized in that it includes cavity-
associated active optical surfaces that are concentrated on respective sides of the
light source and towards partially elliptical reflector-adapted sections and that con-
30 verge towards a focusing point, said surfaces being comprised of a surface region

located between the elliptical mirror surfaces.

14. A gas cell according to claim 12, characterized in that said device is

adapted to allow shadowing of direct-acting light bundles to cavity-associated light



adj acent the light source and functioning to deflect a |ight bundle,
emtted fromthe 1light source, in a direction towards the flat mrror
section, wher/gmth to forma fur- 25 ther optical neasureP€IVSE@an1
extremty. 13. A gas cell according to glaim1l, characterized in that it

i ncludes cavity- associated active optical surfaces that are concentrated
on respective sides of the |ight source and towards partially elliptical
refl ect or -9RI§P1OE} sections and that con 30 verge towards a focusing point,
said surfaces being conprised of a surface region |ocated between the
elliptical mrror surfaces. 14. A gas cell according to claim12, _
charact eri ¥ed i rAtdastcelladetatddingde dlaim Adeparactedzed linhathsaid wight searce is

direct-acti | iight bundles to.cavity-associated |ight : A
per seow otpied B tated 3ptBaga " and JARFREGE deleigH, AEidhRy pontent
char actser i @gshrhvibhpéeleeted ddtétbr.source is adapted for infrared radiation
and intended for determ ning noisture content 5 (steam via a selected
detector. 16. A gas cell according to claim1, characterized in that
selected upits o - i o busd a&a%ed
to det ermﬁ%é theAcq%%cceeﬁnlteafc%§ !:Cﬁté)rrll55 ?CE)F lragﬁ(%cé Héga%{aégl,ée?ﬁ@tﬁhas claatr gﬁhﬁtlsoxi e,
car bon nonegicts fonidoediing thé tight Béndlgs afe gaapteal to deteamitienthet conderitration
characterized in that a cavity-assogci a(%ﬁed wal | sectjon.is conprised of a
di f f usi on 913 cResen gas, SUGHASLEATPOR QIAXIGH RN BICKIOX{IE, MRS OIRe: 2od [ n
that the thickness of the 15 cavity is adapted to the Iength (height) of
an i ncandescent filanent for the light source.

17. A gas cell according to claim 1, characterized in that a cavity-associated

wall section is comprised of a diffusion filter.

18. A gas cell according to claim 1, characterized in that the thickness of the
15 cavity is adapted to the length (height) of an incandescent filament for the light

source.




