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In many fields of microscopy the observation and visual evaluation of the microscopical
image is increasingly supplemented by light measurements of individual object details.
Such light measurements of microscopically small objects are known as microphoto-
metry. Microphotometry permits the exact determination of the following optical proper-
ties of microscopical objects:

absorption or extinction

reflectivity

scattered-light intensity

remission (diffuse reflectance)

intensity of fluorescence

phase difference (in interference and polarized-light
microscopy)

These measurements can also be carried out under
variation of wave length of the light as microspectro-
photometry.

Important fields of application are among others:

histology
zytology

ore microscopy
coal petrography
metallography
criminology
textile industry

The application of microphotometry and microspectrophotometry is dealt with on pp 10-15.




The LEITZ MPV microscope photometer

~ with variable measuring diaphragm

Fig. 1

Outfit for microspectrophotometry in
transmitted light with ORTHOLUX®
microscope, MPV microscope photometer,
and transmitted-light illuminating system
with in-line mirror monochromator.

The MPV microscope photometer is an accessory for all LEITZ-research micro-
scopes above all for the ORTHOLUX and ORTHOLUX-POL. Together with these
instruments and the appropriate transmitted- and/or incident-light illuminating
system the MPV microscope photometer can be used for the most varied problems
of microphotometry.

The MPV microscope photometer itself consists of the microscope photometer
attachment and the supply unit for the photomultiplier. A moving spot galvano-
meter of sufficient sensitivity * can be used as a measuring instrument, and a
potentiometer- or a compensating pen recorder ** for recording purposes.

* Minimum sensitivity: 2 x10~9 amp scale unit
** Minimum sensitivity: Full deflection at 10mV
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Fig. 2

MPV microscope photometer
attachment on ORTHOLUX microscope
with binocular photo-tube FSA

The M PV microscope photometer attachment

The design of the MPV microscope photometer attachment * takes advantage of
the most recent progress in the field of microphotometry and meets the special
requirements of the observation of the measuring field and the measurement of
the light passing through the aperture of the measuring diaphragm.

The diagram below shows the optical path in the microscope photometer at-
tachment. The optical path marked in white illustrates the formation of the image
of the variable and interchangeable measuring diaphragm in the monocular tube
of the attachment. Here, the image of the measuring diaphragm is superimposed
on that of the object to be measured, which permits a particularly easy and neat
adjustment of the measuring field. The illumination of the measuring diaphragm
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Fig. 3

Diagram of the optical path in the MPV microscope photometer attachment
1 measuring field observation tube

2 interchangeable eyepiece

3 iris diaphragm or adjustable rectangular mask as measuring diaphragm
4 adjustable low-voltage lamp for measuring diaphragm illumination
5 spectral filter
6 photomultiplier

can be controlled, so that the brightness of the measuring diaphragm image can
always be adjusted to that of the object. The object structure is visible both within
and outside the measuring field which considerably facilitates the exact co-
ordination of the measuring field with the object detail to be measured. An iris
diaphragm or an adjustable rectangular mask can be chosen as measuring dia-
phragm to suit the shape of the object.

* Weber, K, LEITZ MPV microscope photometer with variable measuring diaphragm, LEITZ
Scient. & Techn. Inf., 1/6 English Edn., to be published shortly.




Fig. 4a (right)

MPV microscope photometer attachment with
accessory for photomicrography with the
LEICA, consisting of a '/3 x photomicro-
graphic adapter and the VISOFLEX IIl camera
attachment with 5x magnifier. It can be
easily exchanged with the normal observ-
ation tube, and can be generally used even
when a lateral displacement of the observ-
ation tube for viewing the measuring field is
required. The VISOFLEX® |Il camera attach-
ment with magnifier can be tilted upwards
through 45° when it will enable even a
person standing next to the microscopist to
control the measuring field in comfort.

Fig. 4b

Cell nuclei (Feulgen reaction) with the image
of the measuring diaphragm.
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The reproduction ratio in the measuring diaphragm and thus the smallest possible
measuring fields can be varied not only by means of the microscope objective,
but also by changing the eyepiece in the eyepiece tube of the MPV attachment.
With a 25x eyepiece and a 100:1 microscope objective measuring fields down to
a diameter of approx. 1um can already be obtained with the iris diaphragm, and
down to 0.5 um with the rectangular mask.

A filter slot above the measuring diaphragm permits the use of interference band
filters and interference line filters for measurement in narrow spectral regions
without the need to dispense with the customary observation of the object in
white light.

An image of the exit pupil of the eyepiece is formed on the photomultiplier
cathode. Its illuminated area is therefore independent of the size of the measuring
diaphragm which in view of the inhomogeneity of the photomultiplier cathodes
is important for the reproducibility of the measuring results. In addition, by means
of a prism diffusing disc a considerably larger area of the cathode is illuminated
than would be possible with the relatively small exit pupil. Furthermore, this
makes the illuminated area practically independent of the illumination- or obser-
vation aperture.

An accessory for photomicrography with the LEICA® which can be attached in
place of the observation telescope permits photographic recording of the object
of measurement and its surroundings together with the image of the measuring
diaphragm.

The MPV microscope photometer attachment is permanently fixed to the rest of
the instrument assembly to form a rigid microphotometric outfit which is largely
insensitive to vibrations.
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he photo-electric
rneasuring device

Fig.5a

MPV microscope photometer
attachment with photomultiplier
measuring head by Knott
Elektronik, Munich (e. g. with EMI
photomultiplier 6094 A).

Fig.5b

MPV microscope photometer
attachment with photomultiplier
measuring head (search unit)
of the measuring device 520 M
and A by Photovolt Corp.,

New York.

The detector of the microscope photometer attachment is a photomultiplier. In the
normal version of the instrument an RCA type 1P 21 photomultiplier is used. Its
power unit supplies a highly stabilized high voltage which can be adapted
continuously to the light intensities to be measured, as well as a variable potential
for compensating the dark current occuring with high driving potentials. The
photo-electric current is measured with sufficiently sensitive instruments (up to
approx. 2 x109A. U. per scale unit) of any brand, in the simplest case with re-
flecting galvanometers *. Compensating or potentiometer pen recorders with a
highly resistant input (> 1k Q) and full deflection at 10mV and less can be used
for recording measurements.

With very low light intensities the sensitivity of the photo-electric measuring
instrument must be correspondingly high. To meet this demand the MPV micro-
scope photometer can be fitted with the light measuring device ** by Knott Elek-
tronik ***. This device incorporates the EMI photomultiplier Type 6094 A in the
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photomultiplier housing with a special adapter ring; its outstanding characteristics
are high signal amplification (11 steps) and a particularly weak dark current at
high cathode sensitivity. (Other types can be used depending on the required
spectral position of the sensitivity maximum). The supply unit of this instrument
provides a highly stabilized supply potential with a particularly sensitive fine
adjustment.

The use of this measuring device is recommended above all for microfluorometry,
reflectance measurements of surfaces of very low reflectivity (e. g. polished coal
sections under oil) and quite generally when the light to be measured has to be
of high monochromasy and the measuring fields are very small.

* e. g. reflecting galvanometer by Norma, Vienna
** Type MFLK
«x* 8001 Hohenschaftlarn bei Miinchen, Postfach 57
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Especially for use in U.S.A. and Canada the MPV attachment can be equipped
with the multiplier measuring device 520 M or 520 A by Photovolt Corp., * with the

/7~ aid of an adapter ring supplied by us; the indicating instrument with measuring
amplifier is already built into its high-voltage supply unit.

IHHluminating system Photometry of microscopical objects makes special demands also of the illuminat-
for transmitted light ing part of a microphotometric outfit concerning the necessary stabilization of the
light source, the choice and variation of the spectral region of the illuminating
beam and last, but not least, the close masking of the measuring field on the
illumination side, necessary for the elimination of scattered light. A special illu-
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Fig. 6 minating system for transmitted light has been developed to meet this demand.
Like the MPV microscope photometer attachment it can be adapted for the LEITZ

Transmitted-light illuminating systerg microscope stand in use in the department. Various microphotometric purposes are

‘.N'th shabilized IOW'Vo.ltage lamp dil catered for: for general absorption measurements a low-voltage lamp, for meas-

interference graded filter for continuous . T ) .

variation of wavelength. urements with the Hg emission lines a high-pressure mercury lamp, (Type ST 75

by Quarzlampengesellschaft m.b.H., Hanau), and for a continuous spectrum of
high luminous density a 150 W high-pressure xenon lamp, are available. The two
last-named light sources can also be used for microfluorometry. Special supply
units are available for the stabilized operation of these light sources, such as a
current stabilizer for the low-voltage lamp used for the measurements.

* 1115, Brodway, New York 10, N.Y.







