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The infrared spectrophotometer
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Optical characteristics of the typical spectrophotometer
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Fig.3.1 Componentsofa typical double-beam infrared spectrophotometer
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Fig. 3.2 Typical optical path of an optical null, double-beam infrared spectrophoto-
meter, (Courtesy Beckman Instruments, Inc.)
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Fig. 3.3 Radiant energy emitted as a function of wavelength for a black-body radiator
at several temperatures.
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Fig. 3.4 Absorption of electromagnetic radiation as a function of wavelength Ffor
a number of optical materials.
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Fig. 3.5 Dispersion of infrared radiation as a function of wavelength for a number
of common optical materials used in the various ranges of the infrared region. (A) Dis-
persion of infrared radiation by a prism. (B) Dispersion of common prism materials.
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Fig.3.6 Typical construction features of a bolometer detector.
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Fig.3.7 Twpiczal construction features of a thermocouple detector.

_52 -



Lol euzmiead| Luleasl CBlisall dalaily luadnl Jsm il
(Vs> -GOlay s yas (ely 107 Luya £3las 3950 siins)
Leles duliw> dlwgss LA suait ausina ] (3-8) Jemiall 4 Ll
Jome Jomd dogiall el dl 3y ] suaiy 40l Lueles] 23l (atiay
e 350 pall dadleatl s guin Il &gy ceLiiall yglae cayeatll Jolall
cigaa el dgal dag bad culd dgai 5 g Laall T, pla i
s A Jaill e gl Qs (gsmtins sl g 5y guall (38155 wde
Al ity 5 )ygeatl Juead cLiall suay Lelssy (L5 0m bl 2
O gl 1oy 107 o 1aty) ST ul® e LBy (s gun |
ubas alagaa Lol ga Calical

| 327 Lad 19 gl

Sl gf dald jed il i adsy deslall L BULl (o 7 ubsg
:1,>1y.monochromatigle syi gals¥1 dals of s <ol
3yt peas P e R == ).‘Lj.ng.\g”.:ui\ U.A&Lulm cadal!
cadall Jodoi gneasi Al (a5 dslin Hodid doke Hlasbig pladd
paile Glaas (D) Jgus ¢a)linll Cadall 2alail ayle Jgeamtl sl
Lo i )31 1l and a03l Giay Aadiiwdl cilasll Jigh¥
23,3 oalgselass L adY das e -

Pneumatic Flexible mirror
chamber

Monochromator e
and absorption e
cell %

Absorbing film

ssurupons

4. . A
/,‘: W \i
\ v
Line-grid Line-grid
image

Photocell

Fig.3.8 Schematicdiagram of a Golay detector.
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Fig. 3.9 Resolution of the aromatic carbon-hydrogen stretching bands by various
prism materials. The sample, polystyrene, was examined as a thin film.

First-order difiraction of infrared radin-
tion by a grating. where. < A4 is the angle
between a perpendicular to the surface
groove and the diffracted ray: £ 8 is the
angle between the normal line (perpen-
dicular to the unblazed surface) and the
incident ray: <£C is the blaze angle.
When £ A4 — £B. the intensity of the
diffracted ray will be at a maximum
(maximum grating efficiency ).
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Fig. 3.13 Change in the positions and intensities of recorded absorption bands as a

function of physical slit width The region shown is the C—H stretching region of

polystyrene. examined as a thin film. The spectra were recorded at comparable pen
response times and constant scanning speed.
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