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Applica{ions
O TerrDe'atu'e depe^dent p^ase tra-s tions

O Che.rrca, reaclo- -ro^ rol ng

a Control ed environment sample analysis

a Surlace analysis of fllms and sheets

a lYonolayer films on metal and dielectric surfaces

O Determine opttcal constants of thin fllms and

bulk samples

fhe Standard
O 25" 85" angie of incidence

O Var ab e sarp ng o' sol cs, liq-ids, pastes, and

film coatings on metal surfaces

O Adjustable effective pathlength

O lnterchangeable ATR crysta s

Explorcr-HlrM
O -b'nperar-re controlled heating lo 350"C

O Purgeable gas enclosure

stream of varior-rs types o{ chemical samples to be analyzed. These samples
must be characterized qualitatively and quantitatively both in absolute and
comparative measures. 1},pical samples include {ilms and pliable solids; liquids,
pastes, and gels; {ilm coatings on metal surfaces; and liquids ol varying viscosily
and color. In many cases the measurements need to be made at elevated
temperatures for sampie handling or over a range oI temperatures for studling
chemical reactions. As a consequence, the analyst requires a versatile instrument
with a variety of attachments to handle liquids, solids, and pastes at ambient,
elevated, and high temperatures. The Expklrer'rM and the Explorer-ll'flM provide
tltesc i mportanl opl ions.

Attenuated Total Re{lectance or ATR spectroscopy is one of the most useful
and well-established sampllng techniques in in{rared spectroscopy. When

4J

tT1

infrared energy is propagated through a

highly re{ractive infrared transmissive crystal
such as AMTIR- l, Zinc Selenide, or I(RS-5
at the proper angle of incidence, total internal
reflectance occurs. As the energy propagates
through the crystal, it encounters the crystal
walls. If these reflections occur at an angle
greater than the critical angle and a sample
is pressed against the sides of the crystal, the
infrared spectrurr.r of the sarnple can be
measured. At eaci-r of these encounters with the crystal walls, an evanescent
or standing wave is established. II an absorbing material is placed in contact
with the crystal wail, some of this evanescent wave will be conducted into
the material in the region of the absorption bands in the material, and will
create a measurement oI the material's infrared sDectrum.

ATR has the reputation of being a "fussy" technique. The sample must
be clamped in contact with the ATR crystal. The degree of this contact
determines the sensitivity ol the spectrum. Also, the crystal must not move
between the running of the sample and background spectra.

Eliminate the "fuss." CIC Photonics oflers the ExplorertM and the new
Expiorer-HTTN{ lor the researcher who wants a horizontai ATR accessory with
more functionality than competing products at comparable prices. The
Explorer'rNl was the first horizontal rellection accessory with a continuously
variable angle of incidence (25'to 85") to be developed. The new Explorer-
HTrr\r adds the ability to use ATR at high temperatures-up to 150.C. The
ExplorerrNr and the Explorer-HTrNt use a simple rotary motion against a

calibrated dial to vary the angle. In order to increase the stability ol the sample,
the ATR prism is mounted in a horizontal position; the top plate is the sampiing
surlace. This means that the sample can be analyzed simply by placing it
horizontally on the top sampling surface. All the transler optics can be sealed
and purged, eliminating interference from atmospheric absorbances.
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Research laboratories and product control grolrps are regularly faced with a
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Operation
The Explorer-HTrr\l works in ATR rlode while the Explcirerr\{ works in
eir},nr the ATR rlode,s+{he-oprionalE"R-lrede(ex+e+n+t+efleerance ).

e

@.ATRcrystalsarcavai1ablewitl.rvariousface
angles and in{rared transntitting materials. A fh,rsl'r-mour.rted 45,, ZnSe
crystal is standard, akrng witl-r a pressure platc.

Design
The continuously variable angle of incidcnce (VAOI) is an important
feature lor both ATR and ER modcs. Angle of incidence determines the
ellective palh length ol the system. For most solids and rnany liquids,
the appropriate path lengtir is thc micrometer region. The angle of
incidcncc also deternrines the orientation of the electric vector of the
infrarcd bcam. Jn external reflection, VAOI can determine thc degree
of interaction ol the beam with metallic surfaces and the sensitivitv to
anall'tes on these surfaces. In ATR, angle variability is used to find rhe
appropriate anglc away lrorn the critical anglc; in addition, a range of
angles can be utilized elintinating the need tu purchase multiple crystals.
Films and pliable solids In the ATR mode, the Explorcrnt and thc
Explorer-HTtr'r are equipped to handle lilms and solids. In conjunction
with thc pressurc plare, the flush sampling crystal will sample these
materials directly. II the solid is ertrcmely hard or non-flat, sample
contact n-raybe a problent (scc thc lilnts secticin for a possible solution).
The standard 45" ZnSe crystal, included with the base accessory, will
operate over a variable anglc range of 37u to 60n. It is sufficiently versatile
to serve as your onl1'crystal. Addirional crystals are available for special
needs. A hcated pressurc plate is also available.
Liquids, pastes, gels. The ATR analysis of liquids, pastes and gels is
a prime usc ol the Explorerr\r and the Explorer-HTrru. Most liquids,
pastes and gcls require a sholt path lcngth. Aqucous samples, for
example, must be measured at path lengths of no ntoLe than 15
micrometers. For these samples, thc optional saLlcer-mollntcd crystal
should trc r.rsed. A 3-mm deep saucer holds liquids in contact with the
sampling crystal. The crystal material is determined by chemical resistance
to the samplc. Optional stainlcss steel Ikiwing cells are available in
l'rcated and ambient verslons.

Film coatings on metal surfaces. For very thin santples on metallic
substrales, and for very rigid samples, the ER method can be more
successful than ATR. Thc rigidity of these samples can make it difficult
to achieve good contact witl.r the crystal in ATR mode . By contrast,
extemal reilection or reflection-absorption measLlremeltts do not require
a salnpling crystal. Energy is focuscd dircctly on the sample at sonle
angle of incidencc, and the energy reflected in a mirror direction is
collected and sent to a cletector.

Thin filnrs on metal cannot be detccted well with a normal AOI. At
grazing incidence, good sensitivity can be obtained because thc electric
vector interacts at thc metal surface. For very thin films the Explorerru
operates at a grazir-rg anglc o{ 85" AOI. For highest sensitivity, a narrow
cavity wavcguide is available. Witl'r this waveguide set at 80" AOI, there
are an averagc ol ten multiple reflections against thc sarnple, providing
one ordcr of magnitude more absorbance than the ntore common
single reflcction devices. Another optional accessory, the wire grid
polarizer further improves conlrast. For thicker films, the Explorerrlr
operates at 25(' front the normal.

THE TH

The Expkrrerrr'{ and the Explorer-HTrM come equipped
with transfer optics, a flush mount ZnSe sampling
crystal mounted on a stainless steel plate, a pressure-
generating clamp, instruction manual, and a shipping
case. The Explorer-HTrv is designed for studies up to
350'C and is provided with an insulated and gas
purgeable housing. The ExplorerrM and the Explorer-
HT.r'ru are availabie for all commercial FT-IR spectro-
meters. In ordering, please specify make and model
of your spectrometer. The external reflection (ER)
device is an optional accessory for the ExplorerrNr, but
not the Explorer-HTrM.

Product Numbers
ExDlorerrM .............428 00
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W re grid po arzer (ER) .........428800
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