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NDIR (non-dispersive) spectroscopy



DISPERSIVE VS FTS

Table 4.4 Comparison of Dispersive IR and FTIR Instruments

Dispersive IR

FTIR

Many moving parts result in mechanical
slippage

Calibration against reference spectra required
to measure frequency

Stray light within instrument causes spurious
readings

In order to improve resolution, only small
amount of IR beam is allowed to pass
through the slits

Only narrow-frequency radiation falls on the
detector at any one time

Slow scan speeds make dispersive instruments
too slow for monitoring systems undergoing
rapid change (e.g., GC effluents)

Sample subject to thermal effects from the
source due to length of scan time

Only mirror moves during an experiment

Use of laser provides high frequency precision
(to 0.01 cm™") (Connes’ advantage)

Stray light does not affect detector, since all
signals are modulated

Much larger beam aperture used; higher energy
throughput (Throughput or Jacquinot’s
advantage)

All frequencies of radiation fall on detector
simultaneously; improved S/N ratio obtained
quickly (Muluplex or Fellgett’s advantage)

Rapid scan speeds permit monitoring samples
undergoing rapid change

Short scan times, hence sample 1s not subject to
thermal effects



OCOBEHHOCTMW FTS
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DIFFUSE REFLECTION
SPECTROSCOPY
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Fig. 2.16 Relationship between absorption and reflection spectra of an oscillator at 1736 cm-,
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DIFFUSE REFLECTION
SPECTROSCOPY
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Fig. 2.17 Diffuse reflection spectrum of neat poly(ethylene) powder (a) and a Kubelka-Munk corrected spectrum (b).



ATTENUATED TOTAL REFLECTION
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ATTENUATED TOTAL REFLECTION
(ATR)
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Fig. 2.9 Optical diagrams of Wilks type (a), Harrick type (b), (c) hemispherical IRE type, and (d) cylindrical IRE type
ATR accessories.



PHOTO-ACOUSTIC SPECTROSCOPY
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INFRARED MICROSCOPY
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Fig. 2.2 Examples of reflection mode of infrared microscopes.
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INFRARED MICROSCOPY
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Chemical Area Mapping

Large areas on a sample can be analyzed and chemically
mapped. The resulting spectra can then be sued to show the
locations of important chemical differences on a material
surface or a sample cross section.
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Chemical Line Mapping

Chemical line mapping is a quick and useful method to show
the chemical change in a product across a given distance. This
is a very useful technique for polymer laminates and multi-
layered coatings systems.



INFRARED MICROSCOPY
(MICRO-FTIR)
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Particle Analysis Multi-Spot Testing
Particles as small as 5 microns can be removed from a Multiple spots can be analyzed and the resulting spectra compared and
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“NANO-FTIR™ SPECTROSCOPY
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OCOBEHHOCTHU CINEKTPOMETPA
VERTEX 80V

CnekTpocKonus BbICOKOrO paspeLleHus ¢ paspeLleHnemM 1o
0.07 cm-T1;

PaspeluatoLiias cuna cnektpoMerpa (OTHOLLEHUE BOSTHOBOIO
yucna v k paspewerno Av) > 300 000:1 (VIS);

CnekTpanbHblit aunana3oH ot YO/sugumoii (50 000 cm-') go
nanbHen UK/TIL obnactu (5 cm™);

bbICTPOE, NOLWAroBOe CKaHMPOBAHME W CKAHUPOBAHKE C
BbICOKUM BPEMEHHbIM paspeLueHnem (Step Scan / Rapid
Scan / Interleaved TRS);

BO3MOXHOCTb BakyyMUPOBAHMS OMTUYECKOO TPAKTa
CMEKTPOMETPa.



OCOBEHHOCTU CNEKTPOMETPA
VERTEX 80V

[pUEMHUKN:

» Photovoltaic MCT (BaF, window): 12000 -
850 cm™', D" > 3 x 1010cm-Hz"2-W-":

« MCT mid band (ZnSe window): 12000 -
600 ¢cm', D* > 2 x 10%0¢m-Hz"2-W-:

« MCT broad band (KRS-5 window): 12000 -
420 cm™'. D* > 5 x 10%m-Hz"2-W-":

e Silicon Bolometer: 600 - 8 c¢m-1,
NEP < 10-18 W-Hz "2,
* DLaTGS: 12000 — 250 cm,

D™ > 4 x 108cm-Hz"2-W-";
Ceetogenuteni:
KBr (standard): 8,000 — 350 cm",
Mylar Multilayer (far IR): 680 — 30 cm-;
«  CaF, (NIR/VIS/UV): 50,000 - 4,000 cm™;
o+ Mylars 25— 125um: 120 - 5 cm™".
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CPABHEHWE PEDXXKMMOB USMEPEHHUA

BpemeHHOe pa3peLleHmne

OrpaHnyeHnst Ha BpeMeHHoe
paspeLLeHme

O eKTUBHOCTD
MCNOMb30BaHS BPEMEHM
aKcnepumeHTa

OrpaHnyeHuns Ha
nccneayembln npoLece

[MBKOCTb 3KCNEpPUMEHTa

Hu3koe (10-100 mc)

3aBUCUT OT CMEKTParibHOro
paspeLleHus

BbICOKaA
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BbICOKOE ([0 ~5 HC)

HET

Hu3kas (stab delay)

BOCNpOomn3BoAMMOCTb

MaKCUMalbHasa

BbICOKOE (L0 ~5 HC)

HET (HO OrpaHUYeHo Y1cno
BPEMEHHbIX CPE30B)

BbICOKaA

BOCMPOU3BOANMOCTb,
TpebyeTcsa 3anyck no
CUHXPOHM3aLK

NPOMEXYTOYHaA
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YTO OTPAHHUYUBAET BPEMEHHOE
PASPELWUEHUWE RAPID SCAN FTS?
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ROTATIONAL DELAY LINE FTS
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ROTATIONAL DELAY LINE FTS

reflector

&

(b)

- o il

(d) |(1) I(Z)‘ ‘(3) ‘(4) | ‘ ‘(6)| ‘ ‘ | ‘ '1

(

Normalized
Inteferogram signal

Communications Physics 6, 53 (2023)



ROTATIONAL DELAY LINE FTS
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TIME-STRETCH DISPERSIVE FTS
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TIME-STRETCH DISPERSIVE FTS
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