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Fast, modular, and known for its particular reliability,  

Cell Observer SD complements your system with Yokogawa  

CSU-X1, a proven device for fast confocal imaging. Bringing  

the two systems together unifies pioneering technologies with  

unbeatable functionality. You control your Cell Observer SD  

precisely in the millisecond range. Streaming of image data  

provides astonishingly high acquisition speed. 

Configured to Your Requirements

Microscopes

Upright: Axio Examiner.Z1 

Inverted: Axio Observer.Z1

Excitation Options

Up to 6 laser lines: 405/458/488/514/532 or 561/635 nm;  

choose from lasers with different power levels

Accessories

Fast emission filter wheel, Dual Camera acquisition with CCD and 

EMCCD cameras, various EMCCD cameras for the best detection 

sensitivity, scalable and lasersafe incubation solutions, DirectFRAP 

laser manipulation slider for dynamic photoactivation and photo­

bleaching

Software

ZEN system with additional modules: Tiles & Positions, Panorama, 

Experiment Designer, Deconvolution, 3D VisArt, ASSAYbuilder

Cell Observer SD Captures the Pulse of Life

Your Technology: Spinning Disk
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Simpler, more intelligent, and more integrated 

•	 Manage environmental conditions for displaying live cells with 

completely software-controlled incubation.

•	 Streaming technology lets you observe dynamic cell processes 

with high frame rates.

•	 All components are seamlessly integrated and controlled with 

millisecond accuracy.

•	 Parallel or sequential imaging, one or two camera solutions 

available.

Created for Your Applications

•	 Image subcellular trafficking in 3D over time with maximum 

acquisition speed.

•	 Visualize cytoskeletal dynamics with the highest sensitivity.

•	 Carry out photobleaching experiments with the optional 

FRAP unit.

•	 Work with functional imaging of the cellular signa  

transduction at high temporal resolution.

•	 Long term confocal live cell imaging with lowest  

phototoxicity.

Zebra fish embryo development. Maximum intensity projection from a single  

time point of a 10-hour time-lapse acquisition. Plan-APOCHROMAT 25x/0.8 LD LCI. 

Membrane stained with Tg (-8.0cldnb:lynGFP) (green), nuclei are labeled with 

mCherry (red). J. Otte, M. Takamiya, and U. Strähle, Karlsruhe Institute of  

Technology, Germany

HeLa cells. Plan-APOCHROMAT 63x/1.4. Microtubuli end-binding protein:  

EGFP (green), H2B: mCherry (red)
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When you come to record moving objects, no other system beats 

LSM 7 LIVE for speed and sensitivity. Using this parallel scanning 

confocal microscope, you will be optimizing image dimensions and 

parameters for each sample thanks to line scanning.  

LSM 7 LIVE allows you to image phenomena that were previously 

impossible to observe. Whether it is the movement of calcium 

transients at several hundred frames per second or fine structural 

changes at several Z-stacks per second, you can now see these 

processes for yourself and show them to the professional world. 

Configured to Your Requirements

Microscopes

Upright: Axio Imager.Z2, M2; Axio Examiner.Z1

Inverted: Axio Observer.Z1

Excitation Options

Combination four lasers: 405, 488, 532 or 561, 635 nm;

HBO, HXP 120C, or Colibri.2 for widefield excitation

Scanning Modules and Accessories

LSM 7 LIVE scanning module with one or two high-sensitivity CCD 

line detectors. An additional LSM DuoScan unit is also available as 

an option for laser photomanipulation of regions of interest

Software

ZEN with additional modules: Physiology, Tiles & Positions,  

3D VisArt, Deconvolution, 3D Analysis, Experiment Designer,  

Visual Basic Macro, FRET, FRAP Analysis, Visual Macro Editor  

and more

LSM 7 LIVE – The Fastest System

Your Technology: Line Scanning
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Simpler, more intelligent, and more integrated 

•	 Enjoy effortless data handling with real-time electronics,  

64-bit software, and the computing capacity of 100 MByte/s 

which handles gigabytes of 4D data.

•	 Observe dynamic processes automatically at multiple positions 

with a temporal resolution in the millisecond range.

•	 The AchroGate main beam splitter achieves 95% efficiency.

•	 Highly efficient steep cut-off filters ensure the best  

transmission.

•	 Use adjustable, confocal apertures for outstanding resolution in 

three dimensions.

•	 The double bandpass filter allows fast four-label acquisition.

Created for Your Applications

•	 Record fast-moving structures such as blood cells or vesicles 

with 4-dimensional image acquisition.

•	 Record confocal images at high speed even when using low  

magnifications and dipping objectives.

•	 Perform physiology measurements that match the biological 

timescales perfectly.

•	 The finest cell structures become visible thanks to high  

resolution and sensitivity. 

•	 Investigate subcellular dynamics with pixel-precise photo  

manipulation experiments.

•	 Use photoactivation and conversion with LSM 7 LIVE DuoScan.

Zebrafish embryo. The fluorescence of erythrocytes (dsRed, red) and endothelial 

cells (eGFP, green) were captured simultaneously in 2 channels at 33 fps.  

Specimen: S. Hermanson and S.C. Ekke, University of Minnesota, USA

Ventricular cardio myocytes of a rat (Fluo-4, Ca2+-ion indicator), imaged at  

300 fps, and mean ROI plot. Specimen: J. Lederer, Medical Biotechnology Center, 

Baltimore, USA 
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With Laser TIRF 3, you can now visualize dynamic processes in 

proximity of the cellular membrane with high sensitivity. Depend­

ing on the illumination angle marked structures at a distance  

of less than 100 nm from the cover slip are excited, so you can  

research interactions that simply cannot be recorded in any other 

way. The TIRF technique delivers new insights into the molecular 

mechanisms at the boundary to the cell interior. This high-contrast 

imaging technique enables you to research even the fastest  

membrane processes with very weak signals. In combination with 

the new FRAP module, you can also perform different laser­

manipulation techniques like bleaching, FRAP, Photoactivation or 

Photoconversion

Configured to Your Requirements

Microscopes

Inverted: Axio Observer.Z1, D1

Excitation Options

Up to 6 laser lines: 405/458/488/514/532 or 561/635 nm;  

choose from lasers with different power levels, HXP 120C, HBO, 

XBO, DG4 or the LED lightsource Colibri.2 for widefield excitation

Accessories 

Single and dual camera acquisition with CCD and EMCCD cameras. 

Manual and motorized TIRF sliders, DirectFRAP laser manipulation 

slider for dynamic photoactivation and photobleaching, scaleable 

and lasersafe incubation solutions

Software

ZEN system with additional modules: Tiles & Positions, Panorama, 

Experiment Designer, Deconvolution, 3D VisArt, ASSAYbuilder

Laser TIRF 3: Imaging at the Very Limits of Cellular Research 

Your Technology: Total Internal Reflection 
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Simpler, more intelligent, and more integrated 

•	 High-efficiency multi-line filters mean you only need to switch 

the laser lines and piezo-controlled TIRF angle.

•	 Using the motorized TIRF slider with an accuracy of 0.1° makes 

setting the TIRF angle simple and easy to reproduce. 

•	 The apochromatic beampath lets you work with multiple laser  

lines without any focus readjustments.

•	 Detect individual molecules in stunning quality.

•	 Higher laser power, more sensitive cameras, and efficient  

filters mean short exposure times. You get more information 

from dynamic processes.

Created for Your Applications

•	 Depict cell adhesion sites in the highest resolution.

•	 Image vesicles undergoing endo- or exocytosis with  

extreme speed.

•	 Image single molecules with the best signal to noise ratio.

•	 Observe cell-to-cell interactions with high sensitivity and  

precision.

B15/F1 melanoma cells of a mouse. TIRF illumination. Blue: CFP actin, excitation 

458 nm. Green: dsRed clathrin light chain A, excitation 514 nm. Plan-FLUAR 

100x/1.45 oil. Image: Oberbauscheidt, van den Boom, Bähler, Institute of General 

Zoology and Genetics, University of Münster, Germany

B15/F1 melanoma cells of a mouse. Multicolor TIRF combined with DIC. Green:  

CFP actin, excitation 458 nm. Red: YFP myrpalm, excitation 514 nm. Plan-FLUAR 

100x/1.45 oil. Image: Oberbauscheidt, van den Boom, Bähler, Institute of General 

Zoology and Genetics, University of Münster, Germany

As You Observe Living Objects,  
Keep Time on Your Side. 
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Combi Systems: Individual solutions for challenging research

Compare Microscopy Techniques to Advance Your Research

The combination of different optical sectioning and imaging  

techniques offers the unique possibility to gain more information 

from your sample. The modular concept and the broad range  

of techniques available within the Carl Zeiss portfolio are a perfect 

choice to find the solution for your individual experimental design. 

To secure your investment, many optical sectioning technologies  

are also available as upgrades. 

LSM 7 DUO Systems: A second scanner unit from LSM 710 or 

LSM 780 adds the possibility for fast, pixelprecise photobleaching  

or photomanipulation experiments to the LSM 7 LIVE. Both scanners 

can also be used for imaging without limitations. 

ELYRA PS.1 Combi Systems: HR-SIM and PAL-M are comple­

mentary superresolution techniques with different prerequirements 

for the sample preparation. The combination offers the ability  

to overlay the results of both imaging techniques to get a deeper 

understanding of your sample. 

LSM 7 ELYRA Combi Systems: This combination offers the  

maximum flexibility in terms of resolution and 3D acquisition.  

Select the imaging technique required for your experiment without 

technical limitation. The perfect instrument to serve the needs  

of a multi user facility. 

Laser TIRF, SD and direct FRAP: Full flexibility in live cell imaging 

with photomanipulation is available on our fast widefield laser  

sectioning systems on the powerful Axio Observer microscope. 

Correlated Light- and Electronmicroscopy: The optional shuttle 

and find module for correlative microscopy enables you to easily 

relocate your light microscopical area of interest under a Zeiss Electron 

Microscope, unlocking the full analytical power and highest resolu­

tion of the EM world for your samples.

Optical sectioning systems are flexible by definition, designed to 

handle a wide range of sample types. Yet their capacity for a par­

ticular application does not lend itself easily to direct comparison 

in tables. It’s impossible to say, for example, that the resolution of 

a multiphoton image will always be three-times higher than that of 

an ApoTome.2 image. You might be able to compare images of  

a clear sample, but not one from a dense, highly scattering tissue: 

a multiphoton system will be capturing images at a depth is that 

scarcely possible with ApoTome.2. 

Thus tables can suggest how various microscopes perform, but 

conditions differ from sample to sample and so will the relative 

performance.

The table on this page shows the relative performance of the 

microscopy technique from a technical perspective, highlighting 

the performance that the system is designed for. The scale is not 

linear, so two points will be better than one, but not necessarily 

twice as good. Scores are comparable within the same row.

Relative Performances of the Techniques

Flexibility Depth Superresolution Speed

ZEISS system

Performance for

Cell  

Observer 

with 

decon-

volution

ApoTome LSM 700 LSM 710 

and 

LSM 780

LSM 710 

NLO and 

LSM 780 

NLO

LSM 7 MP ELYRA P.1 ELYRA S.1 VivaTome Cell Ob­

server SD

LSM 7  

LIVE

Laser  

TIRF 3

Out-of-focus  

discrimination

                                            

Spectral flexibility                                  

Depth penetration                              

Thin samples –  

lateral resolution

                              

     

                     

Thin samples –  

axial resolution

                                       

Thick samples –  

lateral resolution

                                      

Thick samples –  

axial resolution

                                    

Acquisition speed                                               

Simple operation                                   

  Suitable               Particularly suitable
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Expect This Level of Performance for Typical Experiments

Experiments Compared

Flexibility Depth Superresolution Speed

ZEISS system

Performance for

Cell  

Observer 

with 

decon-

volution

ApoTome LSM 700 LSM 710 

and 

LSM 780

LSM 710 

NLO and 

LSM 780 

NLO

LSM 7 MP ELYRA P.1 ELYRA S.1 VivaTome Cell Ob­

server SD

LSM 7  

LIVE

Laser  

TIRF 3

High-speed time-lapse 

for vesicle tracking

                           

Colocalization studies in 

30 µm tissue sections

                                        

4D imaging of mitotic 

spindle division

                                 

Structural imaging of  

zebra fish or Drosophila

                                   

Simultaneous FRET  

imaging

                             

Very high-speed ion  

imaging, e.g., calcium 

imaging

                           

Spectral flexibility  

and removal of auto- 

fluorescence

                         

Neuronal imaging in 

deep live brain tissue

                   

Photoactivation and/or 

bleaching, e.g., FRAP

                        

Ultrastructural analysis                                  

  Suitable               Particularly suitable

This table shows which systems are suitable for your experiments, 

but the relative scores can vary, depending on conditions. Think of 

them as guidelines. 

Your regional Carl Zeiss representative is ready to work with you  

to determine which systems will deliver the best all-round perfor­

mance for your specific samples, applications, and area of research.
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Technical Specifications

Flexibility Depth Superresolution Speed

Cell  

Observer

ApoTome.2 LSM 700 LSM 710 

and  

LSM 780

LSM 710 

NLO and 

LSM 780 

NLO

LSM 7 MP ELYRA P.1 ELYRA S.1 VivaTome Cell  

Observer 

SD

LSM 7 

LIVE

Laser  

TIRF 3

Detector type

Camera, e.g., AxioCam MRm, 

HRm, HS, and EMCCD

      

Line detector 

Photomultiplier tubes 

(PMT)

   

Non-descanned  

detector (NDD)

 

Number of detection  

channels

1–2 1–2 1–2 2–36 1–45 1–11 1–2 1–2 1 1–2 1–2 1–2

Excitation source

VIS laser        

Widefield sources,  

e.g., HBO, Colibri

  

Femtosecond pulsed  

IR laser

 

Spectral detection

Sequential imaging and 

channel unmixing

          

Sequential spectral  

detection

   

Simultaneous spectral  

detection

 

Photomanipulation

Stripe bleaching 

Sequential arbitrary regions of 
interest (ROI) with scanners

   

Optional simultaneous ROI 
scan with DUO or DuoScan 

   

Optional simultaneous photo­
manipulation of whole ROI 
with DirectFRAP

 
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Always There for You and Your Microscope – 

Service Provided by Carl Zeiss.

Microscopy is our passion at Carl Zeiss: we set the 

standards in solutions for biomedical research, health 

care, and industry. Your research doesn’t stand still 

and neither do we. As we continue to improve our 

systems and develop new processes, you can expect 

to achieve evermore brilliant results.

Quality You Can Count On 

Throughout the world, both in microscopy and other areas of the optical industries, the 

name of Carl Zeiss stands for the highest quality and reliability. Our reputation is based on 

the expertise of our people and our relentless pursuit of perfection: the demands we place 

on ourselves and our products are never less than those that drive your research. That’s 

why we can deliver light microscopes as well as systems for laser-scanning microscopy and 

spectrometry that you can depend on completely – day after day, time and time again.

Personal Service to Keep You Moving Forward

We want you to be entirely satisfied with ourselves and our products. As a result,  

Carl Zeiss brings you complete solutions from a single source: from the technology  

and software to advice and support. Services such as maintenance, repair, spare parts  

supply, and much more will continue with you well beyond the installation of your  

microscope. And if you ever have any questions, just pick up the phone. We are always 

there for you and your microscope.
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You recognize good microscope systems  
by their quality today. Better ones by how  
they perform in the future.
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The Carl Zeiss Concept  

of Future-Proofed Innovation.

You won’t get better security than working with  

a microscope system from Carl Zeiss. A mature,  

top-end product for now. And the knowledge that 

your microscope will still be up to date as time  

goes by. This is what our concept of “future-proof 

innovation” stands for: the microscope you select 

now will run leading research in the future.

A Modular System for Future-Proof Innovation

As the world’s only manufacturer of light and electron microscopes from a single source, 

Carl Zeiss offers you not only the widest range, but also the youngest: over 50 percent of 

our products have been on the market for no longer than three years. To make sure your 

microscope stays young, all systems are modular and equipped with many interfaces to 

support future technologies. In this way, you will be getting the precise solution you need 

for your work at any given time while your system remains effective year after year. If the 

focus of your work changes, you can adapt your system to meet new challenges simply 

and cost-effectively. Individual operator models support you in this process from the very 

beginning and allow your microscope to grow alongside your objectives – your research 

tools will always be up to date.

Developed for a Long Microscope Life.

When you buy a Carl Zeiss product you know you are investing in absolute top quality.  

We put our all into fulfilling your expectations on a daily basis. We manufacture high- 

precision microscope systems, and we take that responsibility very seriously. To reach the 

level of the quality we aim for, many steps in the process will have to be carried out through 

painstaking manual work. The way we balance the most modern machines and measuring 

devices with superbly qualified staff presents you with an individually configured, high- 

performance microscope. And a level of quality that pays off again and again over decades.

Backed by Ongoing Support from Application Specialists.

Even the best microscope is not much good if you can’t use it properly. That fact has 

prompted Carl Zeiss to build up an extensive network of application specialists – people 

whose knowledge of application-specific settings or the preparation of samples will help 

you advance to the very limits of microscopy. Just as we do with our modular microscope 

systems, our comprehensive range of qualified training courses and workshops will keep 

updating your knowledge so you can be just as innovative in the future as you are now. 
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//	I nsight
	 made by Carl Zeiss
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How will doctors treat their patients in the future? How far can we go with the 

miniaturization of semiconductor structures? What role will photographs and 

videos play in the way we communicate in years to come? These and many 

other questions are what drive us every day at Carl Zeiss. Only those who ask 

will find the answers.

As pioneers in the industry and one of today’s worldwide leaders in the field of optics  

and optoelectronics, we have always pushed the limits of the imagination at Carl Zeiss.

The questions for medicine in the future are already being worked on by our people – 

with boldness, passion, and innovation. From this impetus will come medical instruments 

that optimize the success of treatments and laboratory devices that will underpin medical 

advances.

The many challenges that industry faces also motivate us to keep on setting new standards 

in technology. As we do, quality in all components is being safeguarded by Carl Zeiss. Just 

as it will be in the smaller, higher-performance and low-priced microchip of the future.

Carl Zeiss researchers and developers are working with equal determination on realizing 

their quality standards for moving and fixed images. Whether in the largest planetarium in 

the world or in the smallest smartphone that has ever been built, it’s going to happen and 

you will see it. This passion for topmost performance links all business areas at Carl Zeiss. 

That’s how we create advantages for our customers and inspire the world to look for 

things that were hidden until now.

The moment you see something that  
has been hidden from you until now. 
This is the moment we work for. 



Carl Zeiss MicroImaging GmbH 
Carl-Zeiss-Promenade 10
07745 Jena, Germany 

BioSciences
E-mail: micro@zeiss.de
www.zeiss.com/opticalsectioning

5
0

-1
-0

0
2

2
 

C
Z-

09
/2

01
1 

| D
es

ig
n,

 s
co

pe
 o

f 
de

liv
er

y 
an

d 
te

ch
ni

ca
l p

ro
gr

es
s 

su
bj

ec
t 

to
 c

ha
ng

e 
w

ith
ou

t 
no

tic
e.

 | 
©

 C
ar

l Z
ei

ss
 M

ic
ro

Im
ag

in
g 

G
m

bH

 facebook.com/zeissmicroscopy 

twitter.com/zeiss_micro 

youtube.com/user/zeissmicroscopy 


