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FTIR Spectroscepihat is it?

A Fourier Transform InfraRed Spectroscopy is the study of the
interaction of infrared light with matter.

A The vibrations of bonds between atoms in a molecule are
excited by IR light leading to absorbances that are specific
to chemical structure specific
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How can FTIR microscopy imaging help me?

An FTIR microscope has two essential purposes:
1. To allow users to visually see small (micron) sized samples
2. Collect accurate FTIR spectra from small samples

FTIR Imaging takes this to another level by providing spatial
and spectral information from an area on your sample

FTIR microscopy can collect data in four modes:
1.

2.
3.
4

Single point g‘!

Single point mapping
Linear array mapping
2-D Focal Plane Array (FPA) imaging




FTIR Microscope MeasureMedes

1 :Single Point

Single or multiple spectra of
different zones of a sample

2: Single PoinMapping
Automated acquisition of spectra
(one by one) defined by a grid. A
hundred points can take several
hours.
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FTIR Microscope Measurement Modes:

3: Lineararray Mapping
Acquisition of spectra by a row
(1x16) of detectors. Faster than
single point mapping, but still
much slower than FPA imaging

4: FPA Imaging

With an FPA detector, up to

16384 spectra can be recorded
simultaneously in a single
measurement.
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Why use FPA chemical imaging?

Two reasons:

1. Provides rapid high spatial resolution chemical distribution T
the where (spatial) and the what (spectral)

2. Allows for the measurement of defects as small as a ~2
microns
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Chall enges facing the mz¢

Arroubleshooting production samples (polymers, pharmaceuticals, electronics,
etc)

- Defects, contaminants, degradation etc...

AReverse engineering competitor samples
- ldentification of laminate layer and tie (adhesive) composition

AGeneral research (polymers, art conservation, pharmaceuticals etc)

- Visualisationof chemi c al di stribution at the
sample, allowing later characterisation via other analytical techniques

Agilent Technologies




FTIR Chemical Imaqmq and its applications

| Materials/Polymer

Biomedical/Biological Research

. Polymer laminates (functional
. layer & adhesive identification) !

. Defect analysis

. Phase distribution

. Composites

_______________________________________

Forensics

Car paint layer & structure analysis
Trace evidence analysis

Pharmaceuticals

Ingredient distribution
Coating analysis

_________________________________________

Electronics

Defect analysis

Early disease diagnosis (Cancers)
Study of diseases (Al zh
Plant/fungi tissue studies

Live cell chemical imaging (in water)
Microbial identification

Bone, teeth and cartilage

Art Conservation

Painting components & layer identification

Geology

Study of inclusions

Food/Cosmetics

Study of emulsions, eg cheese, mayonnaise,
cream
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A New Method of
Magnification Enhancemel




New Method of Magnification Enhancement

- The pixel size at the sample plane (pixel resolution) is a
combination of:

Native
Objective magnification

_ _ o }Total system magnification
Intermediate optics magnification

- Itis iImportant to note that, pixel resolution (total system
magnification) is therefore NOT ONLY governed by the
objective.
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FTIR Microscope Magnification Schematic

40%40 FTIR Microscope

um pixel “standard magnification”

Pixel size = 5.5 microns
Total mag = 7.3x
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FTIR Microscope Magnification Schematic

40%40 FTIR Microscope

um pixel

Pixel size = 1.1 microns
Total mag = 36X

| t 0sittoh e | ma that mdtters; \@hich togetloer with the native FPA pixel size,

equates to final pixel size at the sample plane.
Objective magni fication al one, Il s only a

A big advantage of this approach is FULL PRESERVATION of the long objective working
distance of 21mm, allowing a wide array of accessories and sample holders to be used
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FTIR Microscope Magnification Schematic

40x40 FTIR Microscope

um pixel “standard magnification”

Pixel size = 3.3microns
Total mag = 12x
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FTIR Microscope Magnification Schematic

40%40 FTIR Microscope

um pixel

Pixel size = 0.66 microns
Total mag = 60x

| t 0sittoh e | ma that mdtters; \@hich togetloer with the native FPA pixel size,

equates to final pixel size at the sample plane.
Objective magni fication al one, Il s only a

A big advantage of this approach is FULL PRESERVATION of the long objective working
distance of 12mm, allowing a wide array of accessories and sample holders to be used
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Microscope objectives: some comparisons

ﬂzm\ Agilent Synchrotrons & Other Systems

LI g B ED KD

[

=
Pixel size: EI
S =
0.5mMm — c
= Pixel size: &
S 1.1mm
& v
Pixel size: Pixel size: ; A
3.3mm (normal) | 5.5nm (normal) Pixel size:
0.66mm (high mag)1.1nm (high mag) 2.7mm
v
= Pixel size: : . : : : li
19mm (normal) Agilent offer a wider range of pixel size option

3.8mm(high mag) | with better NA, to provide better spatial resolyti
or faster image collection over large afeasd
with more useful working distances.

Agilent Technologies




Objective comparisons
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SKEES1 NA Agilent Technolﬁgies

15x / 0.62 N.A

For the first time, one can do
<lum pixel size (with high NA)
Imaging with enough working
distance to enable the use

of accessories such as
environmental (heating/cooling)
stages like Linkam and liquid flow
cells
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Achieved Spatial Resolution Summary

Pixel Size (obj/mode) Achieved Achieved Single FPA tile
Spatial Spatial FOV (with

Resolution | Resolution 128x128FPA)
3750 cm-1 2500 cm-1

3.3 um (25x, normal) 4.3 um 5.0 um 420x420 um
0.66 um (25x, high mag) 1.4um 1.7um 85x85 um

5.5 um (15x%, normal) 6.9 um 7.6 um 700x700 um
1.1 um (15x, high mag) 2.4 um 3.0 um 140x140 um
19 um (4x IR, normal) 20.4 um 20.0 um 2400x2400 um

Entire 2 x2 ( 50 xifia@eda) USAF t aWSAEtarget (700x700um) imaged at 5.5 um pixel USAF target imaged (280x280um) at 1.1 um
19 um pixel resolution with 4xIR objective in 90 resolution (normal mag. mode) with 15x objective in resolution (high mag mode) with 15x objective in
minutes 2 minutes _ 8 rqmute_s.

(21x21 tile mosaic with128FPA) Single 128FPA tile 2x2 tile mosiac with 128FPA

Agilent Technologies




