
FINDING THE PATH
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lhc long Path Gas Cell
for High Sensitivity
Sample Analysis

Applicatlons
a Stack Gas

a Ambrent A r
O wo'.olace A.r'
O Laboratory Gases

O Quantitative H20 (:pPb)

a SemicorrCuctor Gas Quality
O r^ /,'o-ae.ld ,/OC E"niss ons

the Standard
a i .i r! r're+er var;ab e patn ergth
O Pressurrzabie io 50 psig

O Heatable to 200" C

a Gold-coated SS mirrors

a All-meta, electropolished stainless steel

O Very high energy throughput
a Larre-e'u c^en'ica y- nert

fhe Options
O H g- y adaoL've window oort coupli.gs

O I i"s6 e' 'noLor-d'iven pathiength
( O.a - lO rrete-s)

a \rckel-plated cell body and choice of
tnter-nal or external heaters,

O Purgeablelransfertubes

On a global basis, the chemicai and environmental inclustries and
mnlticlisciplinary research scientists and engineers are ni)w requiring
more sensitive gas analvsis instruments. Whereas trace gas sensitivities
oI ppm used to be adequate for the nreasurement of pollutants, stack
gases, and iaboratory research-cLrrrent and emerging applications in
semiconductor synthesis, earth surface vapor detectior.r, and motor
vehicle combustion analysis now demand pp& sensitivities.

Since infrared sperlroscopy can delect virtr-raliy all ntolecular species,
there has been a vigorous emphasis by scientists and engineers on
applying spectroscopic measurenlents in the gas phase. Hotvever,
absorptions in the gas phase are significantly weaker than the condensed
phase and the chernical species of current interest typically make up
a small fraction of the total volume of gas, yielding concentrations in
tht' P;r} 1angs.

The most popular approach to sensitivity enhancement in the
measurement of gas phase spectra is the nse of a folded path, long
path gas cell. Other newer methods, such as matrix isolation, have
not attaincd the irnportance of long path gas phase measurements.

Dcsigns of gas cells iall into two major categories, imaging and non-
imaging. Imaging cells are pertinent to your applications. There are
single and n-rultiple-pass imaging cells. Single-pass designs allow the
beanr to pass throrrgh the gas only once. The simplest o{ these is our
l5-cn pathlength cell, thc Scoutrlr. It is used lor relatively high con-
centrations of sarrple. Hollow metallic lightpipe designs have made
longer pathlength single-pass cells pclssible. These are used predom-
inantly in gas chromatograph/FT-IR interfaces and as process gas cells.
Mr.rltiple-pass gas cells are all variations of the White design.

CIC Photonics introduced its first version of the White design, the
Pathfinder, in 1989. The Pathfindslrrt ls5 proved itself in several
applications by numerous industrial research scientists and engineers.
The Pathfinder-ENrll, the significantly enhanced long path gas cell,
was introdriced in late 1994 b meet the emerging demand for ppb
sensitivities. The Pathfinder-ENrN{ can be supplied with elther a iixed
pathlength or a variable pathlength, from 0.4 to l0 merers. Heated
and unheated versions are available. The cell's volume is 1.5 liters.
The cell can be pressurized to l0 atmospheres and heated to 200oC
with optionai heaters and insulation. Gas inlet and outlet are through
stainless steel valves and fittings.

The cell is constructed from eiectropolished 300 series stainless steel
for strength and chemical inertness. The mirror substrates are polished
stainless steel, coated with laser gold. Each spring, ball bearing and
screw is stainiess steel.
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FINDII.{G THE PATH
Design: Tlre I'athfincler- ENr\''\ dcsign achicv es optinru nr balan ce

betweetr lone pathlength, higtr throtrghput, ancl ltlrv volume. unlikc
rnarr\,cells on the nrarl<et r'vhlclr reduce optical throrrgirput eitlter
b,v limiting the acccptance angle or the accepterl licld stop diantcter.

Thc Pathfiniicr'FNr\r em1-rloys a linear pathlength .rdjLrstment. This
fcature eliminates the possibiliti,o1 alignmenl .rnd vitrration prublerns
rvhich researchers encurrnter rvith othe r gas cells. The Pathfinder-
[\trt jq equalll' accllrate at short and long palhlr:ngths. Linear

])athlenglh.ldjustment elinrinates tl.re need for ir gl.rss ccll to check
on cell opcrations. Glass cells art'inappropriale for tire many gas

auall'sis allplications u.'here chenrical re sistance, lreatability, antl
prcssrrrabil itl, are imllorla nl retluiremenls. fl)e I'athl inder-EN t \t's

all eleclrop()lishecl stainless steel construction is icleal fcir these
applicatiorts.

Operation: Pathlengths of thc Pathfin6lel-f I{trt (in meters):

* optionaI configuration

Thc maxirnunr rrrrnrbcr o[ 1]655cs atrainablr r^,'ittr<lut vignrtting is

cleterrrint:d b1' thc fielci stop of your spectrolretcr. With a 6-mu)
Iicld stop, the cell will attain 12.4 meters without vignetting. Wirh
an 8-rnm field stop. the nraximnm path without vignetting is l0
mete rs. Ar 12.4 nreters, the beam encounters 62 reflcctions; at 10

mctcrs, 50 rcflections. Uulcss othcrn/ise speciliecl, the Pathlinclert\t
is aligned frlr l0-ureter nra\inrLun pathlenglh.

The Pathfinrlel-ENrNt comes cqrriirped lvitl.r tr.rnsfer o])tics, presslrre

relicf valve, I(llr rvindows anrl instnrction rnarrual. The ircaterl
versirlrt cornes rvith installerl extcrttal heatc'r elentt-nts and insulation,
and type I( lhcrrnocouple sertsors. Please spccity y()ur spectronretcr
rnanulactrrrer ancl model rvhen ordering.

Alsrr requircd lor the heated versiort is a t1'pe I( calibrated meter
or tenrl)erature controllcr (scc separate data sl)eet).
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Heated ver-s en ( | l0 volt)

Unheated version

Tenene al, rrF .c,n'rollPr dua
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Wavenumbers

The Pathi'rdelrr"' s a folded path g,r., ceil ,At tf e -^ ''rr-,.1 .e
of the cel,tl'e beanr s d rected to,r;rds 1\.,'it L-Ltec:..e
m r-.c).s.rt the erd,The object,ve rr r rc-! .iagr lfre [re.:r-
back onto the f e d mirron By t lt ng the ob;.^cI ve rnilr',:r s

wth an exterrr: ca brated d a, the patr ength s':a.ed.
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