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Hardy-Type GE Automatic Recording Visible Spectrophotometer
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Hardy automatic recording photoelectric spectrophotometer for the visible region. (Courtesy General
Electric Company, Schenectady, N. Y.).
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AN IMPORTANT NEW BECKMAN DEVELOPMENT

THE BECKMAN

Spectrophotometer
g Ay

#,
MJL
Features Many Unique and Far-Reaching Advancements

This precitien instrument—tha product of several yeors intensive develop-
went by the Beckman rasearch staff—incorporates many importont advance-
ments in the design of specirophotomeiric aquipment, such ax:
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The Model 21 Double Beam Infrared Spectrophotometer
The Standard Instrument for Infrared Analysis
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Fig.8 Operational princciple of AOTFand typical tuned output. (Brimrose Co.)
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The development of the photoelectric spectrophotometer

SUN DIRECTOR

TEMPERATURE-WAVELENGTH

/AoJusrm,Nr

MICRO-AMMETER

LEVER B

LEVER A

The inconvenience of the photographic technique led Dobson to design and build his
photoelectric spectrophotometer which enabled the relative intensity at two wavelengths to be
MMMR was completed in 1927 or 1928, the design bej arkablyadveneed.«fagy
its day. It is probably the first spectrophotometer to use mm:‘ynchronous detection
of a weak signal. It used a photocell with a sodium cathode made-by-F=CK&éley, who had also
made the photocells used in the microphotometer which Dobson built for measuring the
photographic plates. This instrument, like the Fabry spectrographs, was built by Dobson himself
in his own workshop.
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(a) Reflection grating (b) Grism (c) Immersion grating
[deal Resolving Power : R=AL/, Ik : Refractive index



R ofiEeE SMHEH BEYF FYHE
0.9~1.35 1085 2ZnSe 30um 70mm

um or o
ZnS
1.25~ y Vi) Si 30um 25mm
55um O
5.0~ 38 ZnSe 200y 35mm
204 m or m ¢

CdTe




(1) Warm optics 20.9—1.35um lkeda et al. 2006, SPIE
(2) ZnSe immersion grating Yasui et al._ 2006, SPIE
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Multispectral/
Hyperspectral Comparison
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Input Port 1 Input Port 2

(target) (background or
cold source)
Output Port 1 Output Port 2

(Detector #1) (Detector #2)
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Cary 4000/5000/6000i Design Features

*Silica
Tungsten coated .Optical
halogen, D, and *optics )
e TN —— Isolation
Hg arc sources N oughou System

*Out-of-plane double

*Plug & «Littrow monochromator

Go'™ lamp \"”

managemen ‘A IS
o’ t g\, b *Large sample

: 3 P N compartment
-Schwarz.schlld B 2| with removable
«coupling floor

*optics for 7
maximum light
throughput -Advancgd
electronic
*Dual, design
double-
sided PMT &
gratings  °Lock Down PbS or
mechanism INGaAS

detectors
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AOBS Acousto-Optical Beam Splitter

in comparison to the filter-mirror beam splitter

Conventional beam splitter
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Measuring the Stray Light Performance
of UV-visible Spectrophotometers

Introduction

Stray light is defined as detected
light of any wavelength that is out-
side the bandwidth of the selected
wavelength. The equation used to
calculate transmittance and there-
fore absorbance is:

T=1+1)/d,+1)

where:
T = transmittance
I, = intensity of incident light
I = intensity of transmitted light
I, = intensity of stray light

Technical Note

Typically the intensity of stray
light is not dependent upon the
intensity of the transmitted light,
however if it remains near
constant it becomes the dominant
term at low levels of 1. The result
is that, at high absorptions, stray
light causes a negative bias in
instrument response and
eventually is the limiting factor for
absorbance and therefore
concentration that can be
measured. This compromises the
photometric accuracy of the
instrument. The effect of various
levels of stray light on measured
absorbance compared with actual
absorbance is shown in Figure 1
(page 2).

To measure stray light, some kind
of filter is required that absorbs all
light of the wavelength at which
the measurement is to be made
and transmits higher and lower
wavelengths (the sources of the
“stray light”) as shown in Figure 2
(page 2). In practice such filters
do not exist, so “cut-off” filters
which transmit all light above or
below a certain wavelength and
block all light in the wavelength
range, are used. For example, fig-
ure 3 (page 3) shows the spectrum
of NaNO,.

This Technical Note examines
some aspects of the methods for
assessing stray light for UV-visible
spectrophotometers.
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Material
Potassium lodide
Sodium lodide
Lithium Carbonate
Sodium Chloride
Potassium Chloride
Sodium Nitrite

Cutoff
260 nm
260 nm
227 nm
205 nm
200 nm
390 nm

Concentration
1% aqueous

1% aqueous
saturated aqueous
[% aqueous

[.2% aqueous
5% aqueous
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