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Accessing Potentials

Electrophysiological applications have very
special requirements — regardless of whether
cell cultures, living tissue sections, organs or
entire animals are being investigated. These
requirements also affect the microscopes that
are used for these complex applications. In
many discussions with researchers and sci-
entists, optimized workflows were identified
and have decisively determined the develop-
ment of a new research stand at Carl Zeiss.
The result is a fixed-stage microscope which
is tailored to the requirements of its demand-
ing users in every detail: with completely new
flexibility in its configuration options; with
freedom from disturbance — mechanical and
electrical; with diverse contrasting options;
with a new optical concept; with an excep-
tionally large amount of space for positioning
micropipettes; and with the option of even
being able to operate/adjust many microscope
settings in the ongoing experiment without
disturbance. The microscope: Axio Examiner
from Carl Zeiss — the fixed-stage stand, which
also meets the expanded high expectations in
research.
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Configuring Flexibillty

Economy is one of the important requirements — also in exacting research dimen-
sions. Anyone who is looking for an efficient solution in every aspect opts for
Axio Examiner and configures this fixed-stage system to fit those exact requirements.

Four upper bodys, two lower bodys:

seven custom-tailored configurations

Axlo Examiner offers you exceptional flexibility in config-
uring your fixed-stage microscope from four upper bodys,
two lower bodys and a large number of differant com-
ponents and motorization options to ideally meet your
individuzl requirements. It Is both efficlent and economi-
cal. Beginning with a pure transmitteddight stand to the
most demanding systems for Laser Scanning Microscopy.
With Axlo ExaminerA1 a cost-effective eniry-level solu-
tion Is at your disposal, opticaliy designed to the standard
objective parfocal length of 46 mm, with options for a

manual or mototized lower body. Axio Examiner.D1 and
Axlo Examiner. Z1 microscope versions have the Innovative
reflector turret of Axio Examiner line and a special optical
concapt. This new aptical design allows Improved accessl-
bllity to the specimen erea for muli-electrode monitoring.
Whan selecting alower body for Axio Examiner.D1 you can
again selact befween a manual or a motorized version,
High-end Axic Examinet.Z1 microscopecomprises aspecial
upper body with side port coupling In the Infinity space.
The lower body of this version is always motorized.

Configuration examples: 1) Axio Examiner Al with manual lowsr body 2) Axio Examiner.D1 with meival lower body and zoom tube
3} Axio Examiner.ZI with motorized lower body



Flexibllized components

Axdo Examiner has numerous Interfaces, which allow
very flexible microscope configuraton to the Indlvidual
requirements. Smart datalls which are particulady ad-
vantageous in multi-user environments. For example,
the objective changer can be easily removed. According
to requirements, one can select among a 1x holder, a
2x or a 4x turret. Designed as completely independent
components, the stage and condenser carrlers are also
separately useable and completely removable. Interest-
Ing e.g. In Intravital microscopy: for large specimens the
condenser and stage cariers can be removed so the en-
tire space can ba used as specimen spacs. And for aven
larger specimens & spacer can be Ingertad at the Interface
between upper and lower-bodles (see also p. 8).

L Upper body A1 tramsmitted-light

II. Upper body Al flvorescence

I, Upper body DI manual, configurable for transmiited-light or for
transmitted-light and flucrescence

I¥. Upper body Z1 can be optionally motorized, configurable for
transmitied-light or for transmitted-light and forescence

A.  Lower body manual

B. Lower body motorized



Designing Access

Experimental workstations for upright electrophysiology typically involve complex
set-ups for demanding micromanipulation, with many critical requirements. Among
the important ones is the access to the specimen space. However, the possibility of
appropriately adjusting the microscope during an ongoing experiment — without
disturbing the sensitive experimental set-up - is also essential.

Expanded room In the specimen space

Never before has microscope design been concalved to
ensure unimpeded work as it was for Axio Examiner.
The result is extracrdinaryl The reflactor turret s a spe-
clal development. Pesitioned at a slant and integrated
in an unusual mounting position, the oplical axis passes
through the front posiilon. In this manner a large space Is
created for spacimens and tools. This also applies to the
2x and 4x objective turrets. Each of them has also been
constructed such that the opfical axis passes through
the front objective in its working position. This facilitates
the positioning of pipettes decisively — not only from the
sides, but alsc from the front. To change lenses, the ob-
jective Is initially Iifted more than 20 mm upwards and
then rotated away to the rear at a safe distance from the
plpettes.

Flexibly expand the free space

Axio Examiner's specimen space can be flexibly expand-
ed according to your needs. Downwards by removing
both the stage and the condenser as well as thelr car-
riers independently of each other. Upwards by usihg a
30 mm spacer. Depending on the instrument configura-
tien, you can achieve a free working distance of more
than 100 mm.

1) Designed for optimnn accessibility: the optical axis passes through
the front positions of the reflector turret and the objective turret. The
specimen space can be flextbly extended by removing the stags carrier
and/or the condenser carrier. A 30 mm spacer between the upper and
lower bodys creates additional space for intravital imaging.

2) Axio Examiner provides ample space for positioning patch pipettes.




The control elements made easy to operate
Microscope seitings need to be changed In an ongolng
experiment, which means that the relevant control ele-
ments must be easlly accessible. For the architecture of
Axlo Examiner this means that all relevant control ele-
mants are positioned at the front. This applies to focus
drive, stage drive and condenser drive, the light field dia-
phragm, the transmitted-light and reflacted-light shut-
ters, the awitchover from visible to infrared light as well
as fo the Intensity adjustment of transmitted-light illuml-
nation. And this also applies particularly to the important
contrasting techniques. From simple oblique lllumination
DIC (Differential Interference Contrast) to the completely
new integreted Dodt Gradient Contrast, all techniques
can be operated from the front of the stand, This design
has tangible advantages in practical applications, for all
required settings can be easlly adjusted without touching
the sensitive set-up at all. In case you choose a motorized
stand: all motorized functions are controllable via the
keyrings, the docking station with touchscreen and the
software AxioVislon.

Monemnddmﬁemlmkulwrﬂ:n (above) or the motorized high-
end one (below), Axio Examiner can be optimally operated in every configuration.

The control elements for focus drive, stage drive and condenser drive, for the selection
of visible or infrared light, for adfusting the light field diaphragm, the regulation of
light intensity and for all contrest technigues In transmitted-light are positioned at
the very front of the stand. On the motorized stand (right) all the motors can be
controlled with the keyrings.



Enhancing Contrasts

Tailor-made for demanding electrophysiological applications, a wide spectrum
of contrasting options have been implemented in the fixed-stage Axio Examiner
microscope. Optimally integrated, selectively applicable, and simply perfect for
adaption to the respective specimen.

All important techniques, all integrated
In addition to resolution, contrast Is the most Imporiant
requirement for making the relevant structures in typical
electraphyslological samples visible. Depending on the
age of the expsrimental animals, tissue type, thickness
of the sections, etc., the optical conditions can be very
different. Congequently, it is extremely Important fo keep
different contrasting options available on a microscope.
It Is Ideal if the best technique can be selected for each
spacimen to ensure optimum visibility of the fine struc-
tures with minimal change to the work area. Now, having
all techniques concurrently in ona stand in Axlo Examiner
Is a declisiva developmental step In fixed-stage microsco-
py. Simple oblique illumination, Differentlal Interference
Contrast (DIC) as well as the completely integrated Dodt
; , I " Gredient Contrast can be used on Axlo Examiner easlly
The polarizer slider has two positions, one for visible and one for infrared light. The contrast and without additional effort. You now have the flexi-
adustment according to Sénarmont is performed by turming a kncb to the right or lgf. billty of using the technique that provides the optimum
vielbllity for the specific requirements of your specimen.

Oblique lllumination

Even with the simplest contrasting technique, Axdo Examiner
sets new standards. Oblique [lluminatien is already inte-
grated in every condenser with the contrast turret and
can thus be used without additional effort and exira
costs. Tha sagment dlaphragm for oblique llumination
on Axio Examiner is very easily rotatable through 360°,
In this manner, the shadow projection can be adapted to
the specimen’s different structures, based on thelr orlen-
tation. In the process, depanding on the specimen, the
quality of the resulting image Is already sc convincing
that oblique illumination offers a real alternative to the
more complex DIC or Dodt Contrast.

New standards even in simple contrasting: the segment dlaphragm integrated in the
condenser for obligue illumination can be turned through 360° and thus optimally
adapted to the specimen structures orientation,



Dodt Gradlent Gonirast

The patented gradient contrast according to Dodt offers
several advantages in the examination of thick brain sec-
tions, in which the light Is greatly diffused — both com-
pared to contrast techniques with polarized light (DIC)
and comparad to simple cblique fluminations. As a re-
sult of the special segmant dlaphragm, the diffused light
fraction In the sample Is definitively reduced such that
the maximum numerical aperture of the condenser can
be completaly explolied. Addliticnally, the combination
of sagment dlaphragm with a diffusion screen ensures
that no illumination fractions which are important for im-
age formation are completely suppressed. In this manner,
imaging artlfacts are avoided. This means the following
for your results: improved resolution, better contrast and
thus Improved structure recognition in deeper tissue lay-
ers. Since this technique does not require any polarizing

components, it is also more reasonably priced than Dif-
farential Interference Contrast. As the Dodt Contrast Is
only part of the transmitted-light illumination beam path
it can easily be combined with fluorescence applications.
Carl Zelss has now developed an adaptation especially
for Axio Examiner, which Integrates this powserful tech-
nigue directly in a special slider. The Dodt Contrast with
3680° segment rotation can now for the first time ever be
complately operated from the front of the stand —in an
Ideal position for adjustment without Interfering with the
elecirodes and perfusion chambers. The 360° rotation
allows its position to be opimlzed relative to the orien-
tatlon of deslred structures, something not possible with
DIC without stage rotation, an option impractical with
electredes In position.

Light cylinds ~one of figh Lene Light cylinder with
: Bl intensity gradient

The principle of the Dodt Gradient Contrast: the arrangement of special segment diaphragm and diffusion screen reduces the diffuse lght in the specimen, but does not result in
complete suppression of illumination fractions. Conseguently, imaging artifacts can be avoided and excellent results achieved on thick, extremely light-diffusing samples.

1
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The Dodt Contrast slider is positioned in a conjugate plane to the
aperture diaphragm...

... but the operation is performed af the very front of the stand,

Aquastop: refiable protection of the optics and mechaninm against over-
Slowing salt solutions.

Differential Interference Contrast (DIC)

Naturally, the proven DIC technique, which provides un-
excelled image reaults for thinner samples, remaing an
avallable contrasting technique of Axlo Examiner. In or-
der to make this technlque as simple as possible to op-
erate In electrophysiologlcal experiments, it was imple-
mented In Axic Examiner in the Sénarmont variant. The
contrast setting Is not perfermed on the DIC slider above
the objective, but on the polarizer below the condenser.
An intelligent sclution to move the control elements out
of the crifical specimen space.

Oblique lllumination, Dodt or DIC: VIS or IR

Infrared light is less strongly scattered than visible light in
tissue and is thus particularly appropriate for high-con-
trast Imaging In thick tissue Imaging. All of these tech-
niques are opiionally avallable for visible or Infrared light.
This appHles to oblique Iluminafion and Dodt Contrast, In
which changing from VIS to IR and back ocours simply by
switching over the selection fliter. And thls naturally alsc
applies o the Differential Interference Contrast (DIC).
To be able to switch between visible and Infrared light
in this case, an impressive solution was developed for
Axio Examiner. The polarizer slider under the condenser
has two positions and can thus accommadate both the
VIS and IR polarizers. In each case the desired polarizer
must simply be shifted into the beam path. The analyzers
In the reflector turret have been designed as Push&Click
modules and are also comespondingly easy to change.



Purkinje cells in the cerebellum of 2 mouse, IR Dod Gradient Contrast.
F. Kirchkoff, Max-Planck-Institute for experimental medicine, Gottingen, Germany

Condensers from long-distance {o water Inmersion
Unique In Axlo Examiner: in addiion to the 0.8 long
working distance condenser and the 0.9 standard con-
denser, Carl Zelss offers you a 1.2 W condenser. This
water Immersion condenser has a particularly high nu-
merical aperture and coffers the decisive advantage that
the Immerslon has been exectly matched to the refrac-
tive index of the specimen, This Is particularly important
for multiphoton application with transmitted-light NDDs
{Non-Descanned Datectors)in Laser Scanning Microscopy
(soe also p. 20).

Maximum safety
All condensers on Axio Examiner have stationary front

optics and a nearly completely closed housing. Conse-
quently, they are already very well protected against pene-
trating liquids. In addition a newly developed Aquastop
protects their sensitive mechanism against overflowing
salt solutlons and other media. The special condenser
Aquastop casing has a collection channel and a tube to
drain the liquid — an effective protection against the high
secondary costs which penetration of highly corrosive
medla can cause.

13
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Maximizing Visibility

The more difficult the specimens, the more demanding the experimental set-ups,
the greater the demands on the optical performance of the fixed-stage system are.
In Axio Examiner a large number of innovative details ensure maximum visibility at

the limits of the achievable.

Newly developed optical concept

With objectives from 45 mm parfocal length, the proven
ICS optics from Carl Zelss offers excellent quallty even In
the entry-level Axio Examiner.A1 stands. in order to ad-
apt the optical performance even better to the speclal
requirements of fixed-stage microscopy, Carl Zeiss sys-
tematically modified its renowned opfical concept for
demanding transmitted-light and reflocted-light appil-
cafions with Axic ExaminerD1 and Axio Examiner.Z1
microscope versions. Part of the optical concept for these
microscopas is an objective parfocal langth of 75 mm. This
innovation makes it possible to achleve consistent results
over an even larger focus range. With excellent image
quallty, greater flexibility in z and improved accessiblilty
in the specimen space. In the process, It Is still possible
to also use the standard objectives with 45 mm parfocal
langth in Axdo Examiner.D1 and Axlo Examiner. Z1 micro-
scope versions. A 30 mm adapter which adapts the 45 mm
objectives to the new optical system was developed for
this purpose. The following applies to all microscopes In
Axio Examiner line: due to a speclally developed lliumi-
nation concept with parallel beams, the illumination In
transmitted-light remains optimum — regardless of how
large the distance befween condenser and light field
diaphragm.

The new water immersion objectives W N-ACHROPLAN convince with an

Objectively superior

Experiments Involving manipulation of the specimen
being observed place extreme demands on the objactive
geometry. For a high numerical aperture, a long working
distance Is required in order to be able to manipulate
capillary plpettes under the objective. This Is an extremely
challenging demand which must be resalved by an optl-
mum compromise. In order to be abls to still capture the
last photons, Cart Zelss has redesigned the water immer-
slon objectlves with regard to correction and numerical
aperture to mest the |deal balance of affordability versus
optical performance requirements.

W N-ACHROPLAN

These cost-effective water immersion objectives have
baen especially designed for alectrophysiological appli-
catlons in physiological sodium chloride solutions, which
approximate the cell milleu more closely than distllled
water. They are ideal for many standard applications and
attractive due to thelr particularly favorable price-perfor-
mance ratio.

W Plan-APOCHROMAT: the high-end water immersion objectives




High-tech in a very small space: the 4x objective trret. The
opiical axls passes through the front position, objectives thut
are not in use swivel to the rear out of the specimen area.

W Plan-APOCHROMAT

This objective series with the most sophisticated chro-
matic and spherical correction offers outstanding per-
formance. In addition to apochromatic correcticn In the
visible range, It has been corrected for the near Infrared
range. Consequently, these are the objectives of choice
particularly for multiphoton applications. With thelr ex-
cellent comection and thelr extracrdinarily high numerl-
cal apertures, these objectives are appropriate not only
for confocal applications, but all applications concarned
with capturing as many photons as possible from diffe-
rent wavelength ranges, e.g. for all Multichannel Fluores-
cenca applications.

Functionality in the smallest space:

the objective changer

Completely redesigned to provide maximum space for
electrophysiologlcal experiments, the objective changers
aro available in different verslons. You can use them ac-
cording to requirements and simply exchange them as
needed. As alternatives there are 1x holders as well as
2x and 4x turrets, which are advantageous In multl-user
environments with many different applications. The ob-
Jectives are shifted upwarde with a perpendicular free
travel range of 22 mm, With the 2x and 4x turrets the
objectives then swivel toward the rear out of the working
space In the smallest possible radius.

Variabliity In magnlification change

Freadom from disturbance during an expetiment was one
of the main objectives in the development of Axio Examiner.
This also Included creafing possibilities to change the
magnification independantly of the objective and with
adequate distance from the specimen. Altogether there
are three solutions available to change the magnification
Independently of the objective, all of which include “soft
stop® detents to minimize mechanical distruption to the
patch:

* Push&Click optovar modules in the reflector turret
of Axio Examiner. These apply both to the eyepiece
Image and the camera image with factors of 1,25x,
1.8x and 2.5x

= A second option is the 4 position magnification
changer turret. It Is optically adjusted for parfocal
magnification change and with the avallable factors
of 0.5x, 1x, 1.6x, 2.5x, 4x and 5x it provides sufficlent
alternatives for varying the magnification across a wide
range. In the process the position of the objective re-
mains unchanged,

* Newly developed for Axio Examiner and in a league
of its own: the zoom tube provides you with infinitely
varlable subsequent magnification optlons for two
camera porls with Identical Image positions. It zooms
from 0.5x up to 4x, i.e. by a factor of 8, without
changing objectives. The upper port Is adjustable
in x, y and z so thet the Images on both ports can
be exactly aligned to each other. The light can be
distributed to the cameras via a 1x slider for the
Push&Click modules. This allows an IR-DIC ¢channel
and a fluorescence one or two different fluorescance
channels to be simultaneously imaged.

15
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Motorizing Performance

Motorization is a critical topic in electrophysiology because electrical disturbances
must be absolutely avoided. However, for complex experiments some motorized
functions cannot be dispensed with. How they are implemented is decisive.

Flexible motorization options

The motorized lower body of Axio Examiner provides an
integrated high-precision z-drive, as well as options for
motorized transmitted-light shutter and as a special
feaiure, the option of a motorizad condenser focus. The
lower body can be freely combined with all upper bodys.
Themotorizable upper body 21 can opflonally be equipped
with a motorized reflector turret and a fast shutter.

Disturbances eliminated

All motorized components have been designed to func-
tion with extremely low vibration, thus machanical dis-
turbances have been eliminated to the greatest possible
extent. To also avold electrical disturbance effects, all
motors automatically switch off as soon as they have
reached thelr target position. In addiiien, active ground-
ing can be Implemented by pushing a button. This
ensures that eny potentials which might stlll be present
can completsly leak off. Elecirical disturbances are thus
reliably ellminated

Control by the touch of a finger: the docking station with TFT display.

The motorized z-drive

High resolution and excellent reproducibliity -
Axio Examiner's motorized 2-drive Is unexcelled In lts per-
formance. it allows extremely small step widths of 25 nm
and a reproducibility of + 50 nm. Such a preclse mofor
Is particularly Important when defined positions have fo
be repeatedly reached. It s therefore custom-taliored to
demanding Z-stack Imaging including Laser Scanning
Microscopy.

The motorized condenser focus

The motorized condenserfocus Is unique In Axlo Examiner
and specially developed for the highest performance re-
quirements of the fixed-stage microscope. As & result of
its synchronous focusing, [t automatically ensures the op-
timum Hlumination conditions for every focusing position
of the objective. Additionally, it can be used in combina-
tlon with corresponding control curves for the correction
of different immersion media. This [s a measurable galn
In efficiency particularly for transmitted-light applications
with NDDs in Laser Scanning Microscopy — a special appli-
catlon in which the condenser s not used for lllumination




but to collect photons. Exactly In this case Is [t particularly
important to avoid mismatches and to capture as many
photons and as much information as possible.

The Remote Control option

Axio Examiners motorlized funcions are easily reached
and operated on the stand via the keyrings on the
focus knobs. Or If the microscope cannot be touched,
the same results can ba obtalned by using the optional
docking station's touchscreen. This consequent merging
of control and monltering In one compact unlt is unique
to Carl Zeiss products. Many processes can be opsrated
via the extremely clear menu gulde, which Is separate
from the PC. The activation of indlvidual functions or com-
plete preconfigured settings of operational procedures
Is achleved by nothing morae than a brief touch with a
finger. A further option for Remota Control Is offared by
AxloVision Software, which supports all of Axic Examiner's
motorized functions completely and can be Integrated
into the experimental workflow. In this manner, complex
multichannsl experiments can also be conducted over
time or as Z-stack while simultansously experiencing op-
timum specimen protection. The Remote Control option
is relevant wherever Interventions in complex axperimen-
tal set-ups must be avolded.

IE"®
.._“ .,,.-1 .

o - ({

»
Functional motorization without risk: all motors astomatically switch off and in addition,
they can be actively grounded so any potantials whick might still be present can leak off,

i . e, -

Remote Control: all motorized finctions can be operated via the docking station and the
AxioVision Software,

17



LSM 716 and LSM 710 NLO: unrivaled sensitivity in Laser Scanning Microscopy.
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Redimensioning Senslitivity

Axio Examiner is the fixed-stage platform for the Laser Scanning Systems LSM 710
and LSM 710 NLO. With these innovations Carl Zeiss again sets new standards in
confocal microscopy. An entire bundle of epic-making technical innovations gives
research completely new impuises in multiple fluorescent-labelled, also live, specimens.

AL

LSM 710 for highest sensitivity and flexibliity

The newly developed LSM 710 laser scanning micro-
scope achieves very high sensltivity with low dark nolse
and optimal suppression of the excltation light. The use
of extremely different fluorescent dyes and the perfor-
mance of multimodal experiments are Just as easily pos-
sible as the imaging of preparations on strongly refiect-
Ing surfaces.

The new lllumination and detection design of the system
provides absoluta freedom in selection. The basls for this
is a filter free spectral detection unit, whose adjustment
Is Infinitely variable across the entire wavelength range.
innovative analysls technlques such as integrated image
comelation speciroscopy allow extraction of quantitative
information at molecular concentrations and dynamics
diractly from the confocal images recorded.

The PTC laser concept of the LSM 710 Is virtually revolu-
tionary. It is completely Independent of a laser module
and alflows a flexlble comblnation as well as easy up-
grade with different lasers from near UV info the infrared
range. The Innovative TwinGate main dichroic concept
supports up to 50 laser line combinations. It Impresses
with Individually exchangeable filters and convinces with
lts unexcelled suppression of the excitation laser light
with brilliant, high-contrast images. The new QUASAR
Detector in 2-, 3- or 34-channel version is more sensi-
tive and more flexible than all previous spectral detector
technologles and provides up to 3 nm spectral resolu-
tion. A spectral recycling loop Increasas the detection ef-
ficiency of the spectrally split emission light up te nearly
100 percent.

Automatic sofiware {ools for system callbration and con-
trol of the central performance parametsrs ensure that
the LSM 710 is always operating [n its optimum perfor-
manca range. An additicnal system highlight is the Smart
Setup function of the ZEN 2008 software, & tool for dye-
contered device configuration. As a result, achfeving an
Image becomes more rapld and simpler than ever be-
fore.

The LSM 710 NLO at Axio Examiner with up to 5 NDDs in

both reflected-light and transmitted-light as well as the GaAsP
detector integrated in the objective carrier






LSM 710 NLO = with Axlo Examiner unlque for
infravital multlphoton microscopy

Axio Examinerwasjoinilydevelopad withthe LSM710NLO
and designed especlally for demanding multiphoton
Imaging. The basis for thls technique for three-di-
menslonal Imaging of complex biological systems are
extremely sensitive Non-Descanned Detectors (NDDs). In
Axlo Examiner.Z1 these NDDs can be postioned close to
the abject on the side port coupling in the Infinity space
in reflected-light and additionally In transmitted-light on
a coupler directly under the condenser. In addition to
thelr new elactronics, these NDDs ara characterized by
their uniquely high light conductance fo the detectors
and within the Individual modules. A speclal variant, the
GaAsP NDD detsctor offers an addlitional twofold higher
sensitivity. The module combines objective helder and
detector and conducts the emission signal Immediately
behind the objective onto an extremely light-sensitive
detector.

Up to five standard NDDs can be used and simultane-
ously operated both In reflected-light and transmitted-
light. As Is the case with NDD equipment, the fllter
configuration can also be adapted by the customer.
Addltional advantages are the optimlized transmission
of the scanning module for the entire wavelength
range up to 1100 nm and the free combinability of the

1 Dickroic

muitiphoton laser with other laser lines, Including
lasers with emission in near UV. In this context, indivl-
dually operable, motorized collimators also ensure the
superimposltlon of excltation levels for combined use of
diferent wavelengths. The complete integration of the
gystam control In the LSM software ZEN 2008 ensures
efficient working and maximum specimen protection.
With the LSM 710 NLO Carl Zelss has made an Inno-
vatlve system for multiphoton microscopy with femto-
second technology avallable to basic and blomedical
resaarch. The particular strengths of the LSM 710 NLO
lies In the recording of high-resolution images of fluo-
rescing structures In Iiving animal and In thick tissue spec-
imens. Similary, long-term observations of developmen-
tal processes as well as functional imaging In connection
with locally defined photomanipulation of fluorescing
structures can be optimally performed. In the process the
high signai-to-nolse ratic ensures brlllant imaging of cel-
lular and subcellular details also in deep tissue layers.

The 1.2 water Inmersion condenser

Especially for multiphoton applications in Laser Scanning
Microscopy Carl Zeiss offars a 1.2 water Immerslon con-
denser and thus a unique performance characteristic,
which is particularly advantageous when the condenser
Is used as Imaging optics Instead of llumination optics.
The Idea s that in multiphoton applications fiuorascence
signals are collected by the condenser. If the condenser
has been callbrated for the same medium in which the
spacimen is located, the maximum photon occurrence
will be captured at exactly assigned levels and mismatch
will be aveided. In laser scanning applications, this is
decisive criterion for the efficlency (see also Condensers
from long-distance o water immersion p. 13).

The highly sensitive GaAsP detector, whick is integrated directly
into the objective carvier provides up io twofold higher sensitivity.



Integrating Software Highlights

AxioVision is the microscopy software for practical solutions in Digital Imaging.
Developed in close cooperation with users, even in the basic version this software
provides a great deal of functionality. AxioVision can be modularly expanded at any
time for extremely different requirements in electrophysiology, e.g. by adding the

modules Physiology and Dual Camera.

Physlology

Developed for simple yet powerful evaluation of the
changes In fluorescence intensities in cells, Physlology
augments your time serles racerdings with quantitative
measurement functions. Intensity changes can be
measured online or offine either directly or ratlo-
metrically. Physiology offers a great number of functions
for this:

* Recording of time serles In streaming technigue with
maximurn veloclty.

* Ratioc measurement of ion concentraton such as
calcium or pH

» Use of single channel dyes {such as Fluo-4) or two
channel dyes (such as Fure-2 or Indo-1)

* FRET measurements according to established or one's
own formulas

* Free drawing In up to 100 Reglons of Interest {ROI)

* Online display of the measured values as diagrams
allows exact control of the experimental course

* Influencing recording process by setting markers

* Flexible TTL control of external components

= Cutting out interesting Image sequances with the
cutting editor

» Converslon Into the AxloVision ZV] Image format

= Offline evaluation of any arbltrary ZV1 time serles
Images

» Display of ratio values as color scale with dimension-
ing

Prerequisite for the use of Physiclogy are the medules
Fast Image Acquisition, Time Lapse, Multichannel Fluo-
rescence as well as an appropriate light source (e. g. High
Speed Colibri LED or Sutter Lambda DG4).

Dual Camera

Whenever the speed requirements do not allow switch-
Ing components (e.g. fiiter wheels), Dual Camera allows
the perfect synchronous opsration of two structurally
fdentical cameras by means of patented synchronization
technology. In this manner, on the one hand, the record-
ing speed can be doubled, and, on the other hand, the
synchronous recording of two channels ie guaranteed to
have absolute temporal synchronization. in this manner,
time series of even extremely rapid processes without
image offset can be recorded In two channels and as
Z-stacks. Dual Camera also extends the module Physlology
by functlons for Emission Ratlo Imaging as well as FRET
imaging. Dual Camera requires at least the modules
Muttichannel, Time Lapse and Fast Image Acquisition,
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Opening Dual Camera Options

The requirements for high-performance camera technique are as different as the
applications in electrophysiology and neurobiology. Correspondingly diverse is the
selection of cameras and camera interfaces on new Axio Examiner fixed-stage mi-
croscope. The spectrum extends from the use of high-resolution color cameras over
extremely fast fluorescence cameras up to the use of two cameras simultaneously.

The sideport slider in the infinity space: in combination with a phototube one of the
available options for a dual camera system.

Complete control with the AxioVision module Dual Camera: lve images from
2 simultaneously recording cameras, merged image and subtracted image.

Versatlle camera interfaces
Flexbillty In camers interfaces: Axlo Examiner offers varl-
able options for the use of digital microscope cameras.

« Differant photstubes are available as standards.

= Side port coupling In Infinity space provides an addl-
tional option for camera interface in the stand varlant
Axio Examiner.Z1. In this manner, and comblined with
a phototube a dual camera system can easlly be Im-
plemented.

« A gpeclal dual camera adapter for the phofotube Is
avallable for the realization of a high-parformance
dual camera system. Emisslon filter and color splitter
can be Interchanged by the customer such that you
can adapt the equipment exactly to your require-
ments.

» The zoom tube provides two camera ports with iden-
tical Image positions, This Is Ideal for combining Ime-
ges made with different techniques, such as DIC and
fluorescence, for quantitative analyses.



Axio Examiner in two of the three possible dual camera configurations.

The bius microscope cameras

Carl Zelss offers a broad spectrum of digital cameras
In different psriormance classes. The moncchrome ca-
meras are Ideal for fluorescence spacimens and provide
optimum resolution and highest sensitivity or highest
recording speed for recording very rapid processes. The
color cameras stand for the best coler reproduction and
highest resolution up to 12 megapixel without the com-
promises of color Interpolation. All cameras are Peltier-
cooled and provide for rapld synchronization with other
components such as shutter or light source. The rapld live
Image with automatic exposure time adjustment and the
complete Integration in the Carl Zeiss systems approach
characterizes all the cameras in the AxioCam family.

Simply convenient: the use of the Dual Camera aption in the zoom tube,
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Recognizing Advantages

* Flexible stand concept with two lower bodles, four
upper bodles and numerous interfacas

= Excellent aceass to spacimen space from the sides and
from the front

* Speclal reflector turret with optical axis passing

through the front position

Specimen space, depending on the conflguration,

extendable to more than 100 mm

« Stage carrler and condenser carrler independently

removable

All relevant control elements can be operated from

the stand front: focusing drive, stage drive, condenser

drive, iight fisld diaphragm, Differential Interference

Contrast (DIC), Dodt Gradient Contrast, oblique

illumination, intensity setting of transmitted-light,

VIS-IR switch, transmitted-light shutter, reflected-light

shutter, reflector turret, efc.

Optical concept optimized for fixed-stage conditions

with objective parfocal length of 76 mm (all 46 mm

objectives can be used with the optics adapter)

Interchangeable objective turret with 1, 2, or 4 posl-

tions, optionally coded (2x and 4x)

Free objective lift of 22 mm, focusing distance 16 mm

Cost-effective W N-ACHROPLAN objective seres for

all standard applications

High-end W Plan-APOCHROMAT objective series for

highest requirements In Multichannel Flucrescence

imaging, in Laser Scanning and in Multiphoton

Microscopy

Fluorescence beam path has been completely recalcu-

lated

All relevant transmitted-light contrast techniques for

VIS and IR can be integrated together in one stand:

oblique Hlumination, Dodt Gradient Contrast, Differ-

ential Inference Contrast (DIC}

Oblique illumination, which Is fresly rotatable through

380°, is already Integrated in all condensers with

modulator disk at no additional cost.

Dodt Gradlent Contrast avallable as Integrated solu-

tion for the very first time, freely rotatable through

360°

+ Simple switching between DIC and IR-DIC, contrast
adjustment according to Sénarmont

« Condensers 0.8, 0.2 and 1.2 W

* Precisely fitting Aquastop for all condensers with
modulator disk to protect against overflowing liquids

« Dual Camera options via side pert coupling, zoom
tube, Dual Camera adapter

« Magnificailon changa opfions via optovar modules,
magnification changer, zoom tube.

» Motorization optlons for z-drive, transmitted-light
shutter, condenser drive, reflector turret, reflected-
light shutter.

» Optional motorization of the condenser drive for
synchronous focusing with the objective, callbra-
tlon curves adapiable for different immersion media.
Consaguently, continuous, optimum lllumination
condltions and substantial plus in efficiency for
transmitted-light NDD (Nen-Dascanned Detaction)

« All motors disconnect from the power supply after
reaching their targst position

= Motors switch off for additional active grounding to
allow possibly present potentlals to completely leak off.

= Operation of the motor functlons via the keyrings on
the stand, via the docking station with touchscraen,
via the AxloVision software

* New AxioVision modules Physlology and Dual Camera
for quantitative analyses In Live Cell Imaging.

+ Motorized stand variant for LSM 710 and LSM 710 NLO

» Object-near coupiing for NDDs (Non-Descanned
Detactors) in reflected-light and transmitted-light

+ Water Immersion condenser 1.2 W for highest ef-
ficlency, not only in illumination, but particularly for
non-descanned detection In transmitted-light

* Special objective carrier with integrated highly sensi-
tive GaAsP detector for up to 2x higher sensitivity




Axiotam MRm
Turthes AaloCam by chok=
St e gl

| |
| - |
[ r Camara Adaptar T2-C 1" 1.0x |
426104-0000-000
| Camers Adapter T2-C 1° 1.0x, "= Camara Adapter |
i ustable T 1 T2-T2DSLR 1.8x i
Addapter Vidso Convre Adeptar 426105-0000-000 426115-0000-000
€ 173" 0.Ax BON-C 2/3" 0.63x g_':;’;mr
| 4561080000000  426113-0000-000 e
Camara Adapter Camera Adapter
| EON-C 273" 0.5x SON-C 1" 1.0x mr_rl;f‘m |
426112-0000-000  426114-0000-000
| I 426103-0000-000 |
I = == 1 |
I |
| Modula 8.5 |
426137-9010-000 @ '
Modula 1.6x |
:“zﬂi '91?';2 060 Camera Adapter
| 426137-5030-000 br- ekt |
|  Module4.0¢ Magnification changer &x, Adupter Video 60 € 13" 0.4x |
426137-5040-000 i Al
[ fan1a7aos0 switchable SON-50N 456108-0000-000 |
for module 1x Adapter 60N-T2 1.0n 426141-0000-000
[l 426137-5050:000 426137-9000-000 @ 426103-0000-000 |
| | | |
|
Transformer mbg52ac-2 Pownr supply unit for HBO 100, 80..250V,  Riuminator HD(P 120
5060 Hz, 265 VA 423013-0000-000
HBO 50 [Huminator 432604-5501-000 Trigger cable for HXP 120 light source

000000-0485-260

FuoAre varlable intensity iamp control

for HEO 160

432605-9301-000

Control panel with LCD display for FucArc
432905-0000-000

with collector

HBO 100 lluminator

with lamp mount and collector

423010-0000-000 -
HBO 100 llluminator, ssif-adjusting

with lamp mount and collector m::; :ﬁp 10
423011-9901-000 000000-0482-760

N illumination system Cofibrl
e 423052-9500-000
T liimination adapter for consisting of:
L light sources with light gule Lamp module,
AR 423302-0000-000 control unit and
/{@ S -~ control panel
” '-'--.
” Nlumination sdapter A, o ilumination adapter Collb

HAL 100/HEC achromatic N for upright microscopes

423730-5030-000 423303-5011-000 >

fonly for upper microscope part T

DfA-AL Axlo Examiner.A1) - P
S Mexible LED aki lamp,

Incl. holdur
423040-0000-000
for ﬂ:ﬁm I
miner man..
mdw pa stand Axio Examines Powar supply 12 V DC 100 W Dust protection set for
Py cholee stabllized Anio Examiner

000000-1128-574 434307-5000-000
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Binocular phototube 15%723
(100:0/0:100), upright image
ustabla

ad]
425503-9901-000

T Binocular tube 30°723,
reversed image

| Binocular phototube 20423

m-u E-PL 10:t/23 Br. foc. 425520-5000-000 {160:0/0:100), upright Imege
5-0000-000 425520-8030-000
Eyspleca PL 10x/23 Br. foc. Binocular phototube 30°/23
444036-9000-000 {100:0/0:100), reversed Image
425520-9020-000
with tubes for
upper micriscope part Al
also: | |
Eyeplece W-PL 10x/23 ar. foc. :
A55044-9901-000 Only usable with chjective extension ring
000000-1374-408

Reflactor slider 2x, changeable, {for DIC with upper microscope part A1)

for P&C modules

424940-9050-000 Fltar slider A 14x40 mm,

3 positions for filter diameter 25 mm
; 423730-0080-000
Reflector turret 4% man., changeabls, Filter siider A 14x40 mm,
$or PEC modules Uppar micrascope part D 2 pasitions for filter diamwter 25 mm
Axio Exsminer.A1 428307-9000-000
with mount for reflector slider P&C
Reflector turret 6x man., | of reflector turret P&C

423731-3000-000

Reflactor module FLECPBC -
424931-0000-000 =
Filtersitza far Reflaktormodul FL

see price list Adjusting
Analyzer moduls Pol ACR PEC Upper microscope part D/ AFL | for HBO/XBO
for transmitted light Axlo Examiner.A1 423730-9120-000
424937-5901-000 with mount for
Analyzer module D P&C refisctor sider P&C
for IR-DIC 770 nm or reflector turret PEC
424941-9020-000 423731-9110-000

4-position objective turret x

M27. DIC
424516-3060-000 5
4-posidon objactive turret
M27, DIC cod.
424516-9030-000

e |
a mount DIC sRder Senarmont
bl w mat 424516-9040-000 —— Ohbjactive extanslon ring SWPA2/1.0M
jective W Plan-Apochro Note: DIC He12.3 mm, M27 426967-9000-000
20x/1.0 DIC M27 7¢ mm only usable with upper microscope parts 000000-1374-408 DIC glider Senarmeont
“"“".'.'."..’:’u. UV VISR, | A:dofoEnminer.m and 21, Note: 75 W PA 200/1,0 HC Il
parfoca 70mm not for upper microscope part only usable with upper microscope parts
421452-9900-000 Axio Examiner A1 Axio Examiner.A1 AT
{for upper microscope part A1) 7 - . S equipped with tubes 425500-0000-000
] D oot SESRG3 00
with 45 mm parfocal length Objactive W Plan-Apcchromat
see price list 200/1.0 DIC M27 75mm (WD=1.9mm),
| {UV} VISR, parfocal length 75 mm
421452-8800-000
Objectives with 45 mm (for upper microscope parts D1 and Z1)
parfocal langth
see price list
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J ‘ Binocular Ergophatatube

~ optional: 6-25°/23 (100:0/0:100),
DIC AL analyzer module
for zoom tube
424541-8010-000
Foud
1
(- II " ph 20°720, I'II'IBGII'II"I phototube 15°/23 | Binocular phototube 20°/23
’ (100:0/0:100) xoom 0.3-4x, 2x 60N me ;':.ﬂ.;.
with mount for a changeable P&C module stop -
425521-3000-000 425521-5020-000
- : [
I !
— optional:
Shutter mot. for
Stop slider A 14x40 mm ‘ reflacted-light lllumination
g ﬁm g5 Camera Adapter Aulo Examiner man./mot
Slder 100 FLatsenuanor,  fo0oCam MR - Gok.C 213 0.3 (e with
:2m3730-9130-000 see price list Camers Adapter lower microscope part mot.}
i GON-C 1" 1.0x — Connecting PCB for
: 426114-0000-000 Uppar microscopa part motorized components
D/A Axlo ExaminerZ? 423731-9160-000
with skdaport 60N
Sliclar for sideport 1 423731-3030-000
Axio Examiner with Stop slider A 14x40 mm
o : mm mm1 SW
423731-8130-000
Stop slider A 14x40 mm Slider 14x40 FL attenuator,

— with luminous-flald eid
Bl | ~ diaphragm Slider for sideport B
= . 423730-9100-000 Axo Exsminer
J for beamn splitter 48x34mm
= 423731-6140-000

required:
Upper micrescope part Beam splittar 50%:50% 46x34 mm
$7§QOW'-°1 for siider sideport Axio Examiner
425110-0003-000 Stop slider A 1440 mm
with luminous-flald
diaphragm
B 423730-9100-000
] o
| |
Power supply 12 V DC 100 W
k stabllized
000000-1128-574 T
e o Extension cabla . g
[1 1\ for HAL12V 100 W ."1\ expansion of spacmen
457411-9050-000 \, ) arsa by 30 mm
: - 430030-9100-000
Lowar microscops part K
Axio Examiner mot. Shutter mot. for
430031-8010-000 transmittecHight llumination
Anfo Examiner for
lowsr microscopa part
Axio Examinar mot.,
423731-5060-000
—— Dockingstation
diameter 32 mm with TFT display for
\ see price list \‘ lowsr microscopa part mot.
Lower mizoscope part | 432926-9000-000
Axdo Examiner man. |
430031-9000-000 L — — —
Slider for &
Dodt gredient contrast Slider for
0.8 Dodt gradlent contrast
427300-9010-000 for condensas 1.2
Slider for 427300-2030-000
Dodt gradient contrast
for condansars 0.9 -
427300-802C-000
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Reflector modula
R ECPAC
424931-0000-000
Fliter sats for
reflactor moduls FL | e
see price llst ReflectacHight Refiected-light IAuminator | .- Raflector turret 5x man.
liumination with with 5-position transmitted light for P
reflactar turret 5x mot. PAC raflector turret man. P&C upper microscops parts D1/21
423731-9120-000 for upper microscope parts D1/Z1 423731-8170-000
{optional, only for upper microscopa part 21 | 423731-5080-000
with lower microscope part mot.)
|
Specdmaen hokder bask ApWCARNA iaier
for one-hand operation, e rciman holders e e TR0
spring Jever et see prica It 0000-1067-330
000000-1067-330

432333-3000-000 ‘

Spedmen holder, spacial,
for 2 specdmen slidars 76 x 26 mm

Mechanical stage 75x50 R srgon. driva,

000000-1070-589

Universal mounting frame

fixed position with for Petr] dishes and spacimen sliders
hardcoat anodized surface 453546-0000-000
432035-8010-000
}Illlldcuth::lodlud,::fol:ewm Heatable universal mounting frame A-H
432035-9000-000 000?'0!%-1 116-055
Machanical e 75x50 R %y required:
with spuhlmn Tempcontrol 37 (1 channel)
432035-9070-000 000000-1116-057
|
Condenser module DIC _
by choice, see price list Machanical stage 75x30 L

with hardcoat anodized

Agua Stop for surface
| conxial drive 160 mm
condansars LD 0.8, 0.9 and 1.2 | 232035

rotary stop for Inclined Ilumination
431717-8000-000

Machanical stage 75x50R —

S

Condenser module

DIC /0.8 LD Senarmont  Condanser, LD achromatic 0.8 H DIC

426724-8120-000

i I--’i“] with hardcoat anadized surface
Condensar, LD achromati 0.8 H DIC 5x W coaxial driva 160 mm
rotary stop for indined llumination 432035-9030-000
424226-9000-000
] Stage carrler Axlo Examiner,
Condanser, achromatic- attachable, with support
aplanatc 0.9 H DIC 5x 430711-8000-000
rotary stop for
Indined illumination
424226-3010-000
planatlc 12  DIC S e
& £ sar carrier
hdlmml:n',llr.:lﬂon il
0-000 ., Mok facus Senarmont polarizer DIC
424226902 =2 430721-9010-000 177105010000
= Senarmont polarizer IR-DIC 770 nm
427710-3020-000
F Sanarmont polarizer DIC VIS/R
: Condsnser carrier .. 427710-9030-000
@ i Axlo Examiner | "--a_
430721-5000-000

with fixed front lens
424206-9201-000
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Reviewed Facts

Stand
Axio Examiner.A1

Axlo ExaminerA1

Axio Examiner.A1

Axio Examiner.A1

Axio Examiner.D1

Axio Examiner.D1

A;o E_mmler‘l

motorized,

motorized,

2-drive motottzed, transmitted-light
shutter cptional motorized, condenser
drive optional motorized

motorized,

2-drive motorized, transmittac-ight
shutter optional motorized, condenser
drive cptional motorized

2z-drive motorized, transmittedight
shutter optional moterized, condenser
drive optionaf motorized

motorized,

Z-driva motorizad, transmitted-light
shuttar optional motorized, condenser
drive optional motorized

Axio Examiner.Al (top lefi)
Axio Examiner.Dl {top right)
Axlo Examiner.Zl (below)

Upper body

manual,

Axjo Examiner.A1 only for transmitted-
light {Flucrescence not retrofitteblel)

manual,
Axio Examiner.A1 for tranamittad-light
and fluorsacence

manual,
Axlo Examiner.A1 only for transmitted-
light (Flucrescence not retrofittablal)

manual,
Axio Examinar.A1 for transmitted-light
and fiuoreacence

manual, Axio Examiner.D1, optionel for
transmitted-light or transmitted-light
and flucrescsnce

manual,

Axio Examiner.D1, opional for
transmitted-light or transmitted-light
and fluoreacance

motorizable,

Axio Examingr.Z1, with alda port,
optional for transmitted-light or
transmitted-light and fluorescence,
reflector turrst optional coded

or motorized, reflected-light shutter
optional motorized

EEE v

Objective
45 mm or 70 mm

45 mm or 70 mm

45 mm or 70 mm

45 mm or 70 mm

45 mm + 30 mm optica adapter
and 76 mm

45 mm + 30 mm optics adapter
and 76 mm

45 mm + so_mm optics adepter
and 75 mm
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