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High-End for All
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The LSM 700 is a member of the seventh  

generation of confocal microscopes from 

Carl Zeiss – a product family that is characte-

rized throughout by a wealth of genuinely 

innovative ideas and technologies.

Top-grade system components ensure 

superior performance.

The LSM 700 concept combines ZEISS quality, 

exceptional ease of operation and an  

attractive price level, resulting in an excellent 

price/performance ratio, which is evident  

in many details.

Title:
Feather of an owl. Autofluorescence, 
depth coding

Right:
Bristle worm (Platynereis dumerilii)
Staining: Nervous system (Alexa 555),  
muscles (Alexa 488), nuclei (Draq5TM)
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In combination with four different microscope stands,
the LSM 700 is ready for a vast range of applications.
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In combination with four different microscope stands,
the LSM 700 is ready for a vast range of applications.



The LSM 700 from Carl Zeiss ...

From a specialists’ system to the high-end microscope for all –  

the LSM 700 represents the next big step in the evolution of confocal microscopy. 

Tried-and-tested ZEISS quality for basic applications 

and complex requirements

Designed for complex tasks while being easy to operate, 

the LSM 700 meets every challenge, whether in a sin- 

gle- or multiple-user environment. It fits on many different 

microscope stands to suit a wide range of personal or 

appli cation requirements. 

The system features outstanding sensitivity, thanks to its 

mature, highly corrected optics and the efficiency of its  

detectors and electronic components. The system makes up 

a package that is suitable for classical confocal microscopy  

and special applications alike, such as live cell and spectral 

imaging.

The LSM 700 is ideal for multi-user facilities, where it 

can complement larger systems and relieve their work-

load. For many users in biomedical research it will provide  

an entry to high-end applications. 

With frame rates of up to five fps (512 x 512 pixels),  

a freely 360° rotatable scanning field and freely defin-

able regions of interest (ROIs), the LSM 700 provides the  

experimental freedom required for many applications. 

With its compact design, small footprint, and 
high quality optics the LSM 700 is ideal for 
imaging facilities where laboratory space is at 
premium. Further, the automated maintenance 
protocols ensure that imaging performance can 
be verified by users. The training is largely 
facilitated with the new ZEN environment where 
all functions are in a single window. 

Dr. Spencer Shorte
Imaging Facility Manager, Institute Pasteur, 
France

With “Smart Setup” acquisition protocols are  
designed by selecting f luorophore spectra from  
a database. Users can then choose the best  
compromise between speed and good spectral  
detection, simply by telling the ZEN software  
what overall performance criteria they wish to  
achieve and “Smart Setup” does the rest.  
With this feature training new users could not 
have been made any simpler.

Dr. Emanuelle Perret
Scientific Staff, Institute Pasteur,
France
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This is the most compact Laser Scanning 
Microscope system I have ever seen, the image 
quality has not been compromised.  
Moreover the footprint of the system is so small  
it could fit into any lab.

Dr. Dave Spiller
Principal Experimental Officer,
University of Liverpool, UK

The LSM 700 surpassed my expectations of a 
“basic” LSM. I found it extremely competent 
and able to perform most applications with ease. 
The real bonus is that the system is extremely 
sensitive and capable of imaging almost any 
probe. From a multiuser perspective, with the 
ZEN software my users would not need to be 
trained on the basic operations and can easily 
move between systems.

Dr. Peter O’Toole
Head of Imaging Department,
University of York, UK

The optics design of the LSM 700 enables a wide 
variety of confocal applications. Sophisticated 
tasks, like spectral acquisition, are achieved very 
easily; all with excellent image quality and rapid 
scan speed. Molecular parameters such as diffu-
sion can be acquired using Imaging Correlation 
Spectroscopy. The LSM 700 provides much of the 
functionality and performance usually restricted 
to higher priced systems.

Dr. Pascal Roux
Scientific Staff, Institute Pasteur,
France

... Facilitates Your Research 

Sophisticated and yet robust technologies make the LSM 700 

the genuine workhorse of a research team.

The LSM 700 is especially suitable for...

 …  service providers who want to make one 

LSM system available to several users:

•  Calibration objective and System Maintenance Tool 

permit quick and easy calibration by every system  

manager.

•  The intuitive ZEN software not only shortens the  

training period for novices but also saves the work- 

station settings of each user.

•  The Laser Life Extender helps save costs.

•  Thanks to its small size, the LSM 700 can easily be  

accommodated even in a cramped lab environment.

 

…  users who plan ambitious experiments and 

need an absolutely precise LSM system:

•  The fully automatic pinhole ensures precision in  

multiple fluorescence work.

•  The system’s sensitivity permits fast scanning.

 …  users who want fast results without in-depth 

study of laser scanning microscopy: 

•  The intuitive ZEN software almost explains itself  

and the system capabilities.

•  The Smart Setup concept allows straightforward  

configuration.
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Fresh Impetus to Your Research

The LSM 700 fits many applications that are extraordinary for its price bracket.  

Spectral Imaging and Linear Unmixing are but two examples of techniques that 

demand a system of top quality. 

3D imaging

3D imaging is the standard application of a laser scanning 

microscope. Brilliant 3D images require excellent optical 

quality and precisely controlled image acquisition. 

Amphioxus B. f loridae, neurula stage embryo
Staining: DAPI (chromatin), Alexa 488 (anti-tubulin, cilia) 
Author: Jr-Kai Sky Yu, Institute of Cellular and Organismic Biology, 
Academia Sinica, Taipei, Taiwan

Section of a mouse stomach. 
Blue: Plasma membrane, stained with Alexa Fluor 350 WGA 
(wheat germ agglutinin). Red: Actin, stained with Alexa 488. 
Green: Nuclei, stained with Sytox Green 

The LSM 700 assists you in configuring the acquisition  

parameters, from choosing the pixel resolution, setting 

the diameter of the confocal pinhole, and to the Z spacing 

of the optical sections.
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Multiple fluorescence and colocalization analyses 

In multicolor fluorescence imaging, the use of several 

fluorophores permits the observation of spatial relations 

between several cell constituents. 2 fluorescence detec-

tors in the LSM 700 detect up to four color signals in  

a (quasi-)simultaneous mode, at frame rates of up to 5 fps 

for 512 x 512 pixels. Efficient separation of the fluorescence 

signals by selective laser excitation, and efficient split-

ting by means of the VSD (Variable Secondary Dichroic)  

beamsplitter prevent crosstalk.

Emission Fingerprinting 

Spectral imaging and subsequent linear unmixing precisely 

separate fluorescent signals even of greatly overlapping 

color signals – such as GFP or broad-band autofluores-

cence. 

The integration of the VSD beamsplitter into the Emission 

Fingerprinting concept of the LSM 700 provides an inno-

vative, highly efficient method of spectral image acqui-

sition. Unlike conventional sequential methods, all parts 

of the spectrum emitted by the specimen are utilized for 

determining each spectral data point.

Live Cell Imaging

High light intensities and long irradiation lead to photo-

toxic reactions in living cells and tissues. The high sensitiv-

ity of the LSM 700, combined with pixel-precise control  

of illumination, preserves your specimens and permits 

you to observe fast biological processes over long periods 

of time. 

FRAP, FLIP, photoactivation and photoconversion

Transport processes in live cells and organisms can be 

observed by means of targeted localized photobleaching, 

or by means of photoactivation or color conversion of 

fluorophores such as PA-GFP or Kaede. Thanks to precise 

real-time control of the excitation laser light and scanning 

mirror movements in the LSM 700, pixel-precise local 

illumination in up to 99 regions of interest is possible, as 

is the change between manipulation and imaging modes 

within milliseconds.
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The Ingenious, but Easy Way:
ZEN – the Software for the LSM 700

ZEN makes life with confocal laser scanning microscopy easier for you. After a short 

period of familiarization with the intuitive user interface you are ready to go.

ZEN Efficient Navigation is the software that now comes 

with all Carl Zeiss confocal LSM systems. Easy to operate, 

ZEN offers a wide range of capabilities. It controls high-

ly complex LSM techniques (e.g., FRAP) with the same  

dependability as it does classical confocal applications. 

The current ZEN version, specially tailored to the LSM 700, 

allows you to concentrate on your experiments rather 

than on the microscope software.

Navigation the easy way

The color scheme of the ZEN user interface matches 

the lighting conditions in a lab environment so as to be 

easy on the eye. The three-zone layout reflects the typi-

cal work process: Left Tool Area with the tools for image  

acquisition and microscope control, Central Screen Area for 

image viewing, and Right Tool Area for file management. 

The software screen area is freely scaleable to improve  

readability from a distance. 
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Made to Measure for Each Individual User

Configure the user interface of ZEN to suit your personal preferences  

or a particular experiment.

In the Central Screen Area of the ZEN user interface  

up to three image containers can be opened at any 

time to compare images side by side. In each container  

you can separately select between modes of presenta-

tion of the acquired data. The tools to do this with are  

View Control Panels with functions such as 3D, colocaliza- 

tion, 3D section (Cut View) or orthogonal section  

(Ortho View). 

In the Exposé Mode all images opened in the image 

containers are shown side by side like slides. This gives 

you a clear overview and facilitates navigation among the 

images opened. The Right Tool Area shows all images 

opened, together with concise information on size, image  

type, etc., providing a quick overview of the images  

acquired; this overview can be switched on or off.

Flexible tool windows for personalized work

ZEN has been conceived to allow you to compile your  

individual set of functions. Thanks to rarely used fea-

tures being hidden unless you decide to “show all”, your 

tool windows are never more complex than necessary. 

You only see the functions you need. Moreover, you can  

place the tool windows in any position on the monitor 

screen, and save the software layout required for each 

individual work procedure. Thus you can start your next 

session with the identical settings right away – an ideal 

feature especially if you share the LSM 700 with others.
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Special ZEN Functions for the LSM 700  
that Make Your Job Easier

ZEN makes it possible for you to focus entirely on the essential.

The Smart Setup tool is one of the functions that will 

make your work with the LSM 700 incredibly convenient. 

Even without in-depth knowledge of LSM, you can use 

it to set your microscope for optimum image acquisition 

within the shortest possible time. Simply select the fluo-

rescent dyes in your specimen from a list and choose one 

of four image acquisition strategies. The system then 

automatically changes all the required settings of the 

LSM. Click on the start button, and see the first images.

Light Path

With this function you can select the position of the 

VSD beamsplitter, and thus, the desired detection range.  

Do this interactively, or automatically with the Smart  

Setup tool.

Choice of control tools

The software provides easy control of all the technical 

features of the LSM 700. Via interactive navigation you 

can also select applications such as colocalization, un-

mixing, bleaching or time series.
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Stage

A software joystick supports the control of the motor-

ized XY scanning stage. 

Z-Stack

Use this module to configure the acquisition of image 

Z-stacks. The software controls the Z movement of the 

microscope at the correct intervals and synchronizes its 

movements with image acquisition. Step sizes can be 

computed automatically or determined interactively.
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Confocal Microscopy – 
3D Imaging of Objects

Confocal Laser Scanning Microscopy: Sharp three-dimensional images – 

even of thick specimens.

LSM:

Point-size illumination – point-size observation

Unlike classical microscopes, confocal laser scanning  

microscopes feature a confocal pinhole aperture posi-

tioned in the beam path and conjugate with the illumi-

nation focus. Its diameter can be varied so as to ensure 

that the detector receives light exclusively from the focal 

plane. Light from zones above or below the focal plane  

is rejected, which increases the definition of the image. 

In the conventional light microscope, transformation from 

the object to the image takes place simultaneously 

(in parallel) for all object points, whereas the confocal 

laser scanning microscope scans the specimen in a 

point-by-point mode. A digital image processing system  

Beam path in the confocal microscope

assembles the image points (voxels), thus creating a 2D 

image known as an optical section. Several optical sec-

tions, taken along the microscope’s Z axis, form a Z-stack, 

which the computer then converts into a 3D image with 

an extended depth of focus. 

The advantages at a glance

Confocal laser scanning microscopy 

•  captures images of three-dimensional objects with high 

spatial and temporal resolution

•  permits studies of intra- and extracellular molecular 

movements in live cells

•  permits many modern techniques such as pixel-precise 

photomanipulation for localized bleaching or photo-

activation

  

Basisfarben

Akzentfarben

Laser source

Collimator

Main dichroic
Beam splitter

Confocal
Pinhole

Detector

Scanning mirrors

Objective

Specimen

Focal plane
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	 1	 	Optical	fibers

	 2	 Laser	combiner

	 3	 Scanning	mirrors

	 4	 Main	beamsplitter

	 5	 Pinhole

	 6	 Variable	secondary	dichroic	beamsplitter	-	VSD

	 7	 PMT	1

	 8	 PMT	2

	 9	 Emission	filters

High sensitivity of the LSM 700 is guaranteed by the sophis- 

ticated, innovative optical design by Carl Zeiss, which conducts 

the light emitted by the specimen onto the detectors with next 

to no photon loss.

This is the path of light rays from the source to the detectors in 

the LSM 700 scanning module: Excitation light from up to four 

lasers is coupled into the scanning module via optical fibers (1).

It falls on the beam-combining mirror cascade (2), where it is 

centered and aligned with the optical axis.

Two scanning galvanometer mirrors (3) direct the light onto the spe-

cimen, which is scanned by the light beam in a point-by-point mode. 

The fluorescent light emitted by the specimen is contaminated 

by a small amount of reflected laser light; this is efficiently 

blocked by the FixGate main beamsplitter (4).

The remaining emission light is directed through the fully auto-

matic, high-precision pinhole (5), which exclusively allows fluo-

rescent light originating from the objective’s focal plane to pass.

This reaches another beamsplitter (6), where it is split up and 

directed onto the two detectors PMT1 (7) and PMT2 (8).

From the signals they detect, the computer assembles an 

electronic 3D image.

Filters (9) may optionally be positioned in the beam path 

between the VSD beamsplitter and the detectors.

Every Photon Counts – the Beam Path
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High Flexibility, Reproducibility and Sensitivity; 
Excellent Optical Quality 

The LSM 700 is characterized by the following technical innovations:  

The VSD beamsplitter provides flexibility of detection. The motor-controlled precision 

pinhole ensures the best possible reproducibility. 

This lets you freely select the detection range. You can 

flexibly adapt the detection window to your fluoro-

chromes. 

The VSD beamsplitter is highly efficient with regard 

to photon yield. Unlike conventional systems, the VSD  

directs the incident photons onto one of the two detec-

tors with no loss. 

The VSD beamsplitter further permits the acquisition of 

spectrally resolved image series known as lambda stacks. 

The precision pinhole

can continuously vary its aperture and position and au-

tomatically adjust it to any of several illumination and  

detection wavelengths you may work with. Thus, the  

optical slice thickness in multiple fluorescence experi-

ments is optimally set for each wavelength.

The VSD beamsplitter:

Full flexibility in choosing the detection range 

The VSD beamsplitter is the core of the LSM 700 –  

an optical element with which the emission light can be 

split between the system’s two detectors.

Pinhole
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The incident emission 
light is split into variable 
shares by the VSD.

Pinhole

Main beamsplitter 

It separates the fluorescent signal from the 

excitation radiation with great efficiency. The 

resultant superb laser blocking in the LSM 

700 permits imaging of even the faintest  

fluorescence signals in critical specimens.

PTC lasers and mirror cascade 

The LSM 700 operates with up to four stable 

solid-state lasers (405/444, 488, 555 and 

639 nm). The mirror cascade in the scanning 

module directs all excitation wavelengths 

onto the system’s optical axis – precisely and 

color-corrected. These components are re-

sponsible for the excellent optical quality of 

the LSM 700.

Further technical features  

of the LSM 700

Laser Life Extender

If any of the lasers of the LSM 700 is not used 

for more than 15 minutes, it is switched off 

automatically. This considerably prolongs the 

service life of the laser diodes. 

Calibration objective and  

System Maintenance Tool

The optional calibration objective and the 

System Maintenance Tool (SMT) adjust and 

calibrate the LSM 700 fully automatically.  

Restore your LSM 700 to its optimum settings 

within less than 30 minutes. 

PTC laser concept  
with precision connectors.
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LSM 700
Technical Data

Microscopes

Upright stands Axio Imager.Z1, Axio Imager.Z2, Axio Imager.M1, Axio Imager.M2, Axio Examiner,  
Axio Scope mot for LSM

Inverted stands Axio Observer.Z1 (SP), Axiovert 200M (SP)

Z drive,  
smallest increment 

Axio Imager.Z1, Axio Imager.M1, Axio Observer.Z1: < 25 nm; Axio Examiner: < 30 nm;  
Definite Focus for Axio Observer.Z1; XY stage, 
option: motorized XY scanning stage, with Mark & Find function (XYZ) and tile (mosaic) scan

Accessories AxioCam digital microscope camera; integration of incubation chambers

Scanning module

Scanning module 1 or 2 reflection/fluorescence (R/FL) detection channels, each with highly sensitive PMT  
detectors, prepared for lasers of wavelengths 405, 445, 488, 555 and 639 nm;  
option: 1 external transmitted-light channel (DIC-capable)

Scanners Two independent galvanometer mirrors with ultrashort line and frame flyback

Scan resolution 4 × 1 up to 2048 x 2048 pixels, also for two channels, continuously variable

Scan speed Up to 5 fps of 512 x 512 pixels (and, e.g., 27 fps at 512 x 96 pixels,
or 154 fps at 512 x 16 pixels) in two channels, selection of 26 speed levels 

Line scan mode Scaleable from 4 to 2600 lines/s with 512 x 1 pixels

Scan zoom 0.5x to 40x, digitally variable by increments of 0.1

Scan rotation Free 360° rotation, variable by increments of 1°, free XY offset

Scan field 18 mm field diagonal (max.) in the intermediate image plane, with full pupil illumination

Pinhole Motorized pinhole, continuously variable diameter

Beam conduction Main beamsplitter, outstanding laser line suppression

Spectral detection Simultaneously in two confocal reflection channels, with high-sensitivity, low-noise PMTs,  
adjustable (increment 1 nm)

Data depth Selectable between 8, 12 and 16 bit

Laser modules

Laser modules (VIS, V) Pigtail-coupled solid-state lasers with polarization-preserving single-mode fibers;  
up to 4 V/VIS lasers directly connectable to the scanning module

Laser lines 405 nm 5 mW or 445 nm 5 mW; 488 nm 10 mW; 555 nm 10 mW; 639 nm 5 mW (each at  
the fiber output end). Fast (pixel-precise), individually variable intensity setting of all laser lines  
(direct modulation). Automatic power-down of lasers not in use
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Microscopes

Upright stands Axio Imager.Z1, Axio Imager.Z2, Axio Imager.M1, Axio Imager.M2, Axio Examiner,  
Axio Scope mot for LSM

Inverted stands Axio Observer.Z1 (SP), Axiovert 200M (SP)

Z drive,  
smallest increment 

Axio Imager.Z1, Axio Imager.M1, Axio Observer.Z1: < 25 nm; Axio Examiner: < 30 nm;  
Definite Focus for Axio Observer.Z1; XY stage, 
option: motorized XY scanning stage, with Mark & Find function (XYZ) and tile (mosaic) scan

Accessories AxioCam digital microscope camera; integration of incubation chambers

Scanning module

Scanning module 1 or 2 reflection/fluorescence (R/FL) detection channels, each with highly sensitive PMT  
detectors, prepared for lasers of wavelengths 405, 445, 488, 555 and 639 nm;  
option: 1 external transmitted-light channel (DIC-capable)

Scanners Two independent galvanometer mirrors with ultrashort line and frame flyback

Scan resolution 4 × 1 up to 2048 x 2048 pixels, also for two channels, continuously variable

Scan speed Up to 5 fps of 512 x 512 pixels (and, e.g., 27 fps at 512 x 96 pixels,
or 154 fps at 512 x 16 pixels) in two channels, selection of 26 speed levels 

Line scan mode Scaleable from 4 to 2600 lines/s with 512 x 1 pixels

Scan zoom 0.5x to 40x, digitally variable by increments of 0.1

Scan rotation Free 360° rotation, variable by increments of 1°, free XY offset

Scan field 18 mm field diagonal (max.) in the intermediate image plane, with full pupil illumination

Pinhole Motorized pinhole, continuously variable diameter

Beam conduction Main beamsplitter, outstanding laser line suppression

Spectral detection Simultaneously in two confocal reflection channels, with high-sensitivity, low-noise PMTs,  
adjustable (increment 1 nm)

Data depth Selectable between 8, 12 and 16 bit

Laser modules

Laser modules (VIS, V) Pigtail-coupled solid-state lasers with polarization-preserving single-mode fibers;  
up to 4 V/VIS lasers directly connectable to the scanning module

Laser lines 405 nm 5 mW or 445 nm 5 mW; 488 nm 10 mW; 555 nm 10 mW; 639 nm 5 mW (each at  
the fiber output end). Fast (pixel-precise), individually variable intensity setting of all laser lines  
(direct modulation). Automatic power-down of lasers not in use

Electronics module

Real-time electronics integrated in PC; communication with PC via PCI Express

Control of microscope, lasers, scanning module and accessory components; monitoring  
of data acquisition and synchronization 

Oversampling read-out logics for best sensitivity and twice the SNR; online data extraction  
possible already during image acquisition

User PC generously equipped with main memory and hard-disk capacity; ergonomic,  
high-resolution 16:10 TFT flat-panel display

Many accessories; Windows VISTA operating system, multi-user capability

Ethernet connection to local area network

ZEN Standard software 

Configuration of all motorized functions of microscope, scanning module and lasers
Configurable and savable workspace (user interface)
Saving and restitution of application-specific configurations (ReUse)

System self-test: Calibrating and testing tool for automatic system checking and adjustment

Smart Setup; Automatic setting of the system according to a selection of dyes

Acquisition modes: Spot, Line/Spline, Frame, Z-stack, Lambda Stack, Time Series and all  
combinations (XYZ | t)

Online computation and presentation of ratio images; averaging  and summation (linewise,  
framewise, configurable), Step Scan (for higher frame rates)

Crop function: Convenient selection of scan areas (zoom, offset, rotation simultaneously);  
RealROI Scan, Spline Scan, scan of up to 99 ROIs of any shape, pixel-precise laser blanking;  
scan along a freely defined line

ROI Bleach: Localized bleaching in up to 99 bleaching-ROIs for applications such as FRAP or  
Uncaging; use of different speeds for bleaching and image acquisition, use of different laser  
lines for different ROIs.

Multitracking: Fast change of excitation lines when acquiring multiple fluorescences, 
for minimizing signal crosstalk

Lambda Scan: Sequential acquisition of image stacks with spectral information for every pixel

Linear Unmixing: Generation of crosstalk-free multifluorescence images with simultaneous  
excitation; online or offline unmixing, automatically or interactively; advanced unmixing logic  
with reliability statement

Presentation: XY, Orthogonal (XY, XZ, YZ), Cut (3D section), 2.5D for time series of line scans

Certifications:
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LSM 700
System Overview
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Wide Variety of LSM 700 Configurations

Combined with tried-and-approved microscope stands from Carl Zeiss,  

the LSM 700 is ready for a broad spectrum of applications. 

confocal

The 1- or 2-channel confocal system is fit for many  

applications (3D, multiple fluorescence, live cell  

imaging and many more).

sensitive 

A new, intelligently constructed beam path ensures  

maximum sensitivity.

spectral

The VSD beamsplitter implements an innovative  

spectral detection principle.

The LSM 700 is ...

Start small, end up great: Upgrade your ZEISS System

to suit increasingly demanding requirements.

The LSM 700 on the upright Axio Imager

is excellently suited for the examination of tissues.

The LSM 700 on the inverted Axio Observer

is the ideal combination for live cell observation and 

quantitative imaging.

The LSM 700 on the Axio Scope

is just perfect for routine applications.

The LSM 700 on the Axio Examiner

is the best solution for cell manipulation and physiology.

The LSM 700 retrofits to the  

inverted Axiovert 200M.

flexible 

The VSD beamsplitter is continuously variable,  

providing flexible selection of detection bands. 

future-oriented

Integration of up to four solid-state lasers and the Laser 

Life Extender technology make the LSM 700 a future-

oriented investment.

expandable

Lasers or a second detection channel can be readily 

retrofitted, and the LSM 700 fits a variety of microscope 

stands from Carl Zeiss.

space-saving

The compact setup fits onto many standard worktables.
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For patents, see
www.zeiss.de/micro-patents

intuitive 

Easy operation via the ZEN software and the Smart Setup 

function allow the LSM 700 to be used intuitively after 

significantly shorter training times. 

modern 

Modern technology features permit the application of 

new imaging techniques.

fast 

Thanks to new real-time control, the LSM 700 is a fast 

system which can be used with flexible scanning strate-

gies.

Quality 

from Carl Zeiss – at an attractive price/performance ratio.



The LSM 700 Laser Scanning Microscope from Carl Zeiss 

sets a new standard in confocal microscopy.

Based on tried-and-tested technology concepts, it offers 

innovative solutions for image analyses of extraordinary 

sensitivity and quality at a very attractive price/perfor-

mance ratio.

The LSM 700 is distinguished by high flexibility with regard 

to applications and system configuration. Applications 

range from simple routine examinations to multidimen-

sional image acquisition in biomedical research.

The system can be combined with many microscope 

stands and tailored to specific user requirements. This also 

makes it ideal for users entering confocal microscopy. 
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Carl Zeiss Microscopy GmbH 
07745 Jena, Germany
BioSciences	
microscopy@zeiss.com 
www.zeiss.de/LSM700
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LSM 710
The Power of Sensitivity

A New Dimension in 

Confocal Laser Scanning Microscopy
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LSM 710 – Providing Support for 
Progress and Innovation

Taking advantage of increasingly powerful technologies, the biomedical sciences 

are leading the way to a deeper understanding of the complex mechanisms that are 

the foundation of living systems at the molecular, cellular, and tissue levels.

The LSM 710 is the logical evolution of the successful 

LSM-Series from Carl Zeiss. It combines and surpasses 

the advantages and capabilities of all existing confocal 

systems. Working closely together with leading scientists 

worldwide, we have created an instrument that refl ects 

the latest ideas and technological possibilities – an entire 

orchestra of innovations to accompany your research ex-

periments.

For more than 160 years, Carl Zeiss has provided the sci-

entifi c community with the best technological instruments 

and related know-how. By means of professional consult-

ing – and especially via system solutions tailored to users’ 

exact needs – we have created the ideal conditions for 

modern research.
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ZEN Software: The perfect user interface 

for your applications.
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The LSM 710 on the inverted Axio Observer 

microscope is ideal for research in cell and 

molecular biology.
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The LSM 710 on upright microscopes, 

such as the Axio Imager or the Axio Examiner, 

is ideal for research in neurobiology, 

physiology, and developmental biology.
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Digital gain function for extended 
sensitivity and perfect signal balance 
of up to 10 detection channels.

Sensitivity is the Key

For every demanding application in laser-scanning micros-

copy, the prerequisite is enhanced sensitivity and reduced 

background noise. The excellent sensitivity of the LSM 710 

is combined with outstanding noise and excitation laser 

light suppression to deliver the best results, even with tricky 

preparations such as those with dense 3D tissue or cells 

growing directly on metallic substrates (e.g., gold).

To achieve such performance, we have implemented a 

whole range of improvements: 

•  low-noise electronics with up to 30% longer

 sampling time per pixel via oversampling

•  excellent contrast due to improved laser suppression 

by 100 to 1000 times (even with mirror-like samples)

•  an increase in sensitivity due to a new spectral grating 

and spectral-recycling loop design (effi ciency ≥ 90%)

• an array detector with three times lower dark noise

•  parallel 34-channel imaging over the entire 

wavelength range

• APD-imaging and photon counting

Whether it is in live cell imaging, single molecule analysis, 

or imaging of minute structures such as yeast or DNA, 

the LSM 710 creates detailed, high-contrast images.

» Sensitivity is the key feature in a confocal microscope. 

The LSM 710 achieves a high sensitive image acquisition 

with low noise level and provides reduced phototoxicity 

for experiments with living cells.«

Dr. Hideaki Mizuno, Brain Science Institute, Riken, 

Wako, Japan

PMT detectors
(dark noise optimized;
≤ 37 ch. simulaneous)

PMT voltage
(gain)

Oversampling
repeats

Grey dynamics
(bit depth)

Pixel clock
from scanner

Digital gain
(and offset)

AD converter & floater
(oversampling clock)

Accumulator ~ 20 bit
(to pixel dwell time)

Output range & offset

Digital signal
(8 / 12 / 16 bit)
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Nerve bundles innervating muscle in a transgenic mouse, 
labeled with kusabira-orange, CFP and YFP.
Dr. J. Carlos, MCD, Harvard University, Boston, USA

Spindle formation in mouse oocyte, 
labeled with Hoechst, Alexa 680.
M. Schuh, EMBL, Heidelberg, Germany

Growing microtubules in Hela cells, 
labeled with GFP. 
Dr. L. Sironi, EMBL, Heidelberg, Germany

Nerve fi bers in tail of a zebrafi sh embryo, 
labeled with Alexa 488, CY3, CY5.
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Flexibility in All Areas
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The new illumination and detection design gives you ul-

timate freedom for fl uorescence microscopy. Capable of 

continuous spectral detection over the whole wavelength 

range with up to 10 dyes used simultaneously, the LSM 

710 can perform virtually any application.

In addition, you have the option of adding more laser 

lines if your experiments require new excitation possibili-

ties. Multicolor imaging can be performed to perfection, 

allowing you to use the latest fl uorescent proteins without 

spectral crosstalk. Molecules, such as proteins, and their 

interactions can be analyzed using all current imaging 

methods.

Color coded FLIM image (ps) of a 3-day-old 
zebrafi sh embryo. Whole mount stained for GFP 
transgene (Alexa Fluor 488), catecholaminergic 
systems (Alexa Fluor 555) and serotonergic cells 
(Alexa Fluor 594). Lifetime image acquired using 
562 nm for excitation.
Specimen: T. L. Tay and R. Nitschke, University of 
Freiburg, Department of Developmental Biology 
and Life Imaging Center, Germany

Choose a wavelength from the drop down 
menu to use the InTune for imaging.

The LSM 710 allows you to use more dyes 

and look deeper into cells and tissues. 
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Use the latest dyes with 
extreme spectral properties.

Human Osteosarcoma labeled for Actin (Phalloidin-Alexa 532) and 
nuclei (Hoechst 33258). Using simultaneous excitation with 405  
and 520 nm, no clear separation of the signals can be achieved.  
The signal intensity of the actin stain is not maximal.

The flexible beampath with the innovative TwinGate main 

beamsplitter provides up to 50 combinations of excitation 

laser lines and can be exchanged by the user. On the de- 

tection side, emission bands can be flexibly selected with-

out emission filters or secondary dichroics due to new 

bandpass sliders in front of 2, 3 or 34 spectral detectors. 

Additional external detectors can be attached to the cou-

pling port. The optics are designed for a range of 350 to 

1100 nm and, as a result, lasers – including pulsed lasers 

and powerful bleach lasers – can be freely combined from 

near UV (405 nm), VIS, and IR (Ti:Sa) ranges.

Human Osteosarcoma labeled for Actin (Phalloidin-Alexa 532) and 
nuclei (Hoechst 33258). Using simultaneous excitation with 405 
and 538 nm, you can achieve a clear separation of the signals with 
maximal signal intensity.

The fast and flexible detection technology of the LSM 710 

combined with the high performing In Tune (488 to 640 nm, 

> 1,5 mW per wavelength) means the fluorescence signal 

can be detected very close to the excitation wavelength. 

In addition, In Tune is the perfect flexible laser system for 

measuring fluorescence lifetimes of dyes (Pulse < 5 ps, 40 

MHz) that couldn’t be examined before. Also, with In Tune, 

you no longer need to consider the excitation wavelength 

when searching for a FRET pair. The wavelength range of 

the laser lets you measure the lifetime of any dye excited 

within the spectral range of 488 to 640 nm. Because of its 

low noise characteristics and stability, In Tune can be com-

bined and used simultaneously with any additional laser 

available in the system, from near UV to far red.
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Unique Precision and 
Reproducibility

The whole group of 2, 3, or 34 detectors is fi xed, repro-

ducing your spectral measurements reliably and without 

deviations. The new parallel spectral detection offers si-

multaneous 34-channel readout in lambda mode. Plus, a 

sequential acquisition mode is now available to increase 

the spectral resolution to 3 nm.

To get the best image data possible, we have conducted 

extensive research towards improving our unmixing soft-

ware. By implementing the ideas published by leading 

scientists on how to optimize the spectral unmixing logic 

and reduce the effect of noise on the unmixing result, we 

have improved both the precision and the signal strength 

of the resulting crosstalk-free images. Up to 10 dyes can 

be acquired and separated at the same time. Systems with 

2 or 3 channels also offer the same outstanding linear un-

mixing technology.

The LSM 710 provides effi cient, consistently verifi able results 

due to a more stable design with less mechanical tolerances, 

especially in spectral imaging.

Hippocampus neurons in a Brainbow transgenic mouse, 
labeled with multiple hues of fl uorescent proteins.
Dr. J. Livet, MCB, Harvard University, Boston, US

Linear unmixing of 34 channels 
simultaneously and with 
calibrated detectors achieve 
perfect balance, even with vastly 
different signal intensities.

Literature:  Neher R., Neher E.: Optimizing imaging parameters for the separa-
tion of multiple labels in a fl uorescence image, J Microsc. 2004 Jan; 
213(Pt 1): 46–62.
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Maximum Ease of Use

With its smaller size and reduced installation times, set up of 

the system is much less effort. Improved diagnostics tools, 

a new self-test software and an integrated calibration tool 

will let you keep it in optimal condition. Should you wish to 

invest in new methods later, there are simple paths for up-

grading both the hardware components, and the ZEN 2008 

software with its fantastic ergonomy and ease of use.

The LSM 710 offers more effi cient workfl ows and excellent ease of use. 

Improved serviceability means faster maintenance and reduced downtime 

for upgrades or repairs.

Smart acquisition setup for easiest 
possible scan parameter setup by 
selecting dyes and experimental needs.

Perfect 3D results in superior samples 
resulting from perfect adjustment; 
Submandibular gland of a mouse, 
labeled with ZO-1 antibody and YFP, 
S. Sheu, MCB, Harvard University, 
Boston, USA

» As a multiuser facility, stability and reliability have 

always been at the forefront of our needs. Downtime and 

time used to ensure that the systems are performing to 

specification can be costly and very frustrating to our users. 

Prealignment and self test tools are a huge step forward 

and will not only free up experimental time but will also 

give me greater confidence in the scientific excellence being 

produced by our regular users.«

Dr. Peter O’Toole, Technology Facility, Biology,

University of York, United Kingdom
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More Possibilities with Living Cells

As a result of such improved capabilities you can observe 

your cells longer and at higher spatial and temporal reso-

lutions. The LSM 710 ushers in improvements in almost 

every aspect, whether it involves faster scan speeds 

at lower zoom factors (i.e., larger fi elds of view with a 

fi eld number of up to 20 mm in the intermediate plane) 

or more consistent imaging conditions with, for example, 

stable laser excitation or control of the focus plane using 

the Defi nite Focus attachment on the Axio Observer mi-

croscope stand.

The trend towards more representative experiments with 

living cells also means analyzing the interactions of struc-

tures. Freely defi nable ROIs are essential for bleach and 

photoactivation experiments, whether it involves cancer 

research, cell death, the analysis of DNA repair proteins, 

protein synthesis or the detailed mechanisms of cell divi-

sion. The LSM 710 offers ideal tools for manipulation of 

single and multiple ROIs with individual settings – at the 

fastest speeds possible.

Get more valid results in live cell imaging with the LSM 710 – 

thanks to less damaging and more stable conditions for your living cells.
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Flexible bleach and 
photoactivation functions.

Time lapse imaging of dividing NRK cells, 
labeled with GFP and HcRed.
Specimen: E. Dultz, EMBL, Heidelberg, Germany

»Fast photoactivation experiments used to be very 

difficult with point scanning confocal microscopes. 

The faster scan rates and improved signal to noise of the 

LSM 710 now make it possible to analyze diffusion even 

of small soluble proteins with such a microscope.«

Dr. Jan Ellenberg, EMBL, Heidelberg, Germany



16

Integrated Special Imaging Modes

With its SNR and image quality, the LSM 710 offers possibilities beyond conventional 

imaging – such as Fluoresence Correlation Spectroscopy (FCS) and Image Correlation 

Spectroscopy (RICS) – allowing single molecules to be analyzed at a new level.

The new system is the fi rst turnkey system to offer RICS, 

a method developed by E. Gratton and P. Wiseman. 

Unlike FCS, RICS requires no special hardware or APD 

detectors, and its analysis is done in the normal scanned 

image. Again unlike FCS, RICS produces a real image as 

a result. Nevertheless, both methods are complementary: 

FCS is more sensitive and gives higher count rates when 

molecule concentrations are low while RICS provides more 

precise analysis of many fast-moving molecules.

FCS and RICS use the confocal volume 
to trace single molecules.ZEN software for RICS analysis 

of single molecule dynamics.
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Literature:

Digman M.A. ; Brown C.M. ; Sengupta P. ; 
Wiseman P.W. ; Horwitz A.R. ; Gratton E. : 
Measuring fast dynamics in solutions and 
cells with a laser scanning microscope. 
Biophys Journal, 2005 Aug; 89(2): 1317–27.

Raub C.B. ; Unruh J. ; Suresh V. ; Krasieva T. ; 
Lindmo T. ; Gratton E. ; Tromberg B.J. ; George S.C. : 
Image correlation spectroscopy of multiphoton 
images correlates with collagen mechanical properties. 
Biophys Journal, 2007 Dec 7.

Color coded FLIM image (ps) of hepatocytes 
stained for Cytochrome C (Alexa 488) 
and Mirochondria (Alexa 564). Lifetime 
image acquired using 568 nm for excitation. 
Specimen: R. Pick and R. Nitschke; 
University of Freiburg, Germany

Actin fi laments labeled with 
AlexaFluor488-phalloidin 
in the Drosophila eye.

FLIM allows for the analysis of the fl uorescence lifetime, 

making it the ideal method for undertaking FRET experi-

ments to analyze whether proteins are located closer than 

10 nm apart and are thereby capable of interacting. The 

LSM 710 offers a direct coupling port so matching Becker 

& Hickl FLIM detectors can be mounted to it.

When using pulsed lasers on the LSM 710 (e.g., with NLO sys-

tems), other methods can be used to trace molecules and even 

their spatial interaction. 

Anisotropy imaging is another imaging method that offers you, in 

addition to intensity differences and the signal spectrum, another 

parameter of the emission light to investigate proteins. The fi lters 

required for this method can be supplied with, or retrofi tted to, 

any LSM 710.

When excited by laser light, structured, fl uorescence-labeled 

proteins show a directed emission depending on the polarizing 

direction of the laser. Anisotropy and fl uorescence light may vary 

according to the distance and bond of the molecules. Special 

fi lters ensure a very high extinction ratio of the respective other 

polarizing direction of the emission and, thus, images are of ex-

ceptional contrast and information content.

Image showing the result of the evaluation of the 
Anisotropy of the specimen. Only in some rhab-
domers the actin fi laments are similarly oriented. 
Specimen: O. Baumann, University of Potsdam, 
Institute for Biochemy und Biology, Germany
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Multiphoton Imaging Without Compromise

As a physiologist or neurobiologist, you need to be able to get deeper images 

of three-dimensional samples, e.g., brain tissue. The LSM 710 NLO lets you 

penetrate deeper and detect more light.

Improved femtosecond multiphoton technology lets you 

go from fl at “caricatures” to a three-dimensional context 

so you can understand interrelations in complex biological 

systems. Improved NDD electronics and cascadable NDD 

modules allow spectral fl exibility for multicolor NLO ex-

periments.

The LSM 710 NLO was co-developed with a matching 

fi xed-stage microscope, the Axio Examiner. This lets us op-

timize our NDD technology to detect even the faintest 

signals. The tube lens of the Axio Examiner is specially 

designed to optimize the beam conditions for our 

Plan-Apochromat 20 × / 1,0 W objective, which provides 

an ideal solution for NLO imaging. The LSM 710 NLO goes 

even further, by offering you a unique GaAsP NDD unit 

integrated in the objective holder to provide the shortest 

beampath – with excellent quantum effi ciency and twice 

as good SNR.

Femtosecond lasers 
excite the fluochrome 
only at the focus.

Energy diagram of fluo-
rescence generation with 
multiphoton excitation.

En
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Laser source

Collimator

Main dichroic

Beam splitter

NDD

Confocal

Pinhole

Detector

Scanning mirrors

Objective

Specimen

Focal plane

Beam path of the excitation and emission light 
in a confocal laser scanning microscope. 
The confocal pinhole allows the creation of 
optical sections by hiding fluorescence signals 
of non-focal levels.
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Mouse: EYFP-expressing cortical pyramidal neurons 
from layer V. Excitation with 920 nm. 3D-projection 
of an intravitally acquired stack of 600 single pictures. 
Specimen: F. Nadrigny, F. Kirchhoff, 
MPI for Experimental Medicine, Göttingen, Germany

LSM 710 NLO with Axio Examiner.

» Multiphoton imaging requires an efficient NDD light path.

The LSM 710 NLO offers many improvements that result in 

brighter images and deeper penetration. Also, the configura-

tion of NDD modules is very flexible, allowing simultaneous 

acquisition of many channels for multicolor imaging.«

Dr. Stephen Turney, MCB, Harvard University, Boston, USA
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Confocal Microscopy

The advantage of confocal light microscopy: 

capturing the light emitted by a single plane 

of a sample.

A laser beam scans the specimen pixel by pixel and line 

by line. A pinhole conjugated to the focal plane obstructs 

the light emerging from objects outside that plane so that 

only light from objects that are in focus can reach the 

detector.

The pixel data gathered using this method are then 

assembled to form an image that represents an optical 

section of the specimen and is distinguished by high con-

trast and high resolution in the X, Y and Z planes. Several 

images generated by means of shifting the focal plane can 

be combined into a 3D image stack.

 1  V/Flex PTC laser ports 

(405, 440, In Tune; ps+cw)

 2  IR PTC laser port 

(tunable Ti:Sa)

 3 Vis PTC laser ports & Vis AOTF

 4 Monitoring diodes

 5  InVis TwinGate beam splitter 

(upgradable)

 6  Vis TwinGate beam splitter 

(user exchangeable)

 7 Scan mirrors (FOV 20, 6k × 6k)

 8 Master pinhole

 9 Splitter for external channels

 10 Spectral separation and recycling loop

 11 Spectral beam guides

 12 QUASAR PMT spectral channel # 1

 13 QUASAR PMT spectral channels # 2–33 (or # 2)

 14 QUASAR PMT spectral channel # 34 (or # 3)

 15 Ext. channels (# 4 + 5: APDs, FLIM, FCS etc.)

Laser source

Collimator

Main dichroic

Beam splitter

Confocal

Pinhole

Detector

Scanning mirrors

Objective

Specimen

Focal plane
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The Beam Path

The unique design allows the best possible 

combination of efficiency, flexibility, 

maintenance and upgrade opportunities 

in a compact construction.
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Innovations in Detail

Besides an optimized overall-design, the LSM 710 introduces four outstanding innovations 

to create the best conditions for quality and sensitivity of the fluorescence signals, from the 

laser source to the final detection.

PTC Laser Concept

The LSM 710 features a revolutionary PTC laser concept: there 

is no longer any laser module. Instead, all lasers are so-called 

“pigtailed” versions, which can be plugged directly into the 

scanning module. Up to eight ports in the LSM 710 scanning 

module allow direct coupling for near-UV, VIS and IR-lasers in 

free combinations. As a fortunate by-product, you save space 

in your lab and reduce the heat generated by the lasers. 

Upgrades of future laser lines are easy and cost-effective.

TwinGate Main Beamsplitter

The LSM 710 incorporates the new TwinGate main beam splitter 

to permit almost infi nite excitation combinations. This combina-

tion of two high-transmission dichroic fi lter wheels lets you 

choose up to 100 combinations of laser lines for fl uorescence 

excitation. Since four lines can be used simultaneously, this 

guarantees complete fl exibility for your experiments. You can 

also exchange Vis-range fi lters for future laser upgrades, but 

that’s not all – the new shape results in an absolutely outstand-

ing suppression of the excitation laser light for improved SNR.
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Spectral Recycling Loop

As a result of their even separation of colors, gratings are ideal 

for splitting light into its spectrum. The LSM 710 has another 

revolutionary feature: the spectral recycling loop, which 

provides a boost in signal by feeding any non-separated portion 

of the signal through the grating a second time. The resulting 

spectral signal is ideal for high resolution spectral imaging 

(up to 3 nm) or the simultaneous detection of up to 10 dyes. 

The LSM 710 also offers ultimate freedom since any portion of 

the spectrum can be guided to any detector unit.

QUASAR Detector

The LSM 710 employs a next generation QUASAR detector 

(Quiet Spectral Array) that offers two innovations. First, the 

sensitivity of our PMT array has been greatly enhanced by using 

a brand new model with three times lower dark noise. Part of 

this achievement comes from the improved match of the 

detection area with the beam dimensions. Second, there is not 

just one spectral detector but a choice between a two-channel, 

three-channel or full 34-channel confi guration. All three offer 

excellent sensitivity, the lowest dark noise possible and 3–10 

noise-free digital gains to adjust the balance of even the most 

extreme dye combinations.
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ZEN Software: The Perfect User Interface 
for Your Applications

The LSM 710 uses ZEN, 

ZEISS’s efficient navigation software.

ZEN offers not only a logical, easy-to-understand user in-

terface but also an improved color scheme for work that 

involves microscopy. 

In this way, the monitor won’t be a “fl oodlight” in your 

laboratory, constraining experiments with weak fl uores-

cences and challenging the eye with a contrast bath. The 

ZEN workfl ow meets your intuitive, natural expectations. It 

offers exactly the tools you need for each step, presented 

in a clearly arranged way.
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LSM 710
Technical Data

Microscopes

Stands Upright: Axio Imager.Z2, Axio Imager.M2p, Axio Examiner.Z1, with tube or rear port;

Inverted: Axio Observer.Z1 with side port or rear port 

Z drive Smallest increments: Axio Imager.Z2, Axio Imager.M2p: < 25 nm; Axio Observer.Z1: < 25 nm; Axio Examiner: < 30 nm; 

fast Piezo objective or stage focus accessory; Defi nite Focus unit for stand 

XY stage (option) Motorized XY-scanning stage, with Mark & Find function (xyz) and Tile Scan (mosaic scan); 

smallest increments 1 μm (Axio Observer) or 0.2 μm (Axio Imager)

Accessories Digital microscope camera AxioCam; integration of incubation chambers; micromanipulators; etc

Scanning Module

Models Scanning module with 2, 3, or 34 spectral detection channels; high QE, 3 × lower dark noise; 

up to 10 individual, adjustable digital gains; prepared for lasers from V (405) to IR

Scanners Two independent, galvanometric scan mirrors with ultra-short line and frame fl yback

Scan resolution 4 × 1 to 6144 × 6144 pixels; also for multiple channels; continuously variable

Scanning speed 14 × 2 speed stages; up to 12.5 frames/sec with 256 × 256 pixels; 5 frames/sec with 512 × 512 pixels (max. 77 frames/sec 512 × 32); 

min 0.38 ms for a line of 512 pixels; up to 2619 lines per second

Scan zoom 0.6 × to 40 ×; digital variable in steps of 0.1 (on Axio Examiner 0.67 × to 40 ×)

Scan rotation Free rotation (360 degrees), in steps of 1 degree variable; free xy offset

Scan fi eld 20 mm fi eld diagonal (max.) in the intermediate plan, with full pupil illumination

Pinholes Master-pinhole pre-adjusted in size and position, individually variable for multi-tracking and short wavelengths (e.g. 405 nm)

Beam path Exchangeable TwinGate main beamsplitter with up to 100 combinations of excitation wavelengths and outstanding laser light suppression; 

optional laser notch fi lters for fl uorescence imaging on mirror-like substrates (on request); 

outcoupling for external detection modules (e.g., FCS, B&H FLIM); low-loss spectral separation with recycling loop for internal detection

Spectral detection  Standard: 2, 3, or 34 simultaneous confocal fl uorescence channels with highly sensitive low dark noise PMTs; spectral detection range freely 

selectable (resolution down to 3 nm); in addition, two incident light channels with APDs for imaging and single photon measurements; 

transmitted light channel with PMT; cascadable non-descanned detectors (NDD) with PMT or GaAsP NDD unit for Axio Examiner

Data depth 8-bit, 12-bit or 16-bit selectable; up to 37 channels simultaneously detectable

Laser Inserts

Laser inserts (VIS, V) (VIS, V, In Tune) pigtail-coupled lasers with polarization preserving single-mode fi bers; stabilized VIS-AOTF for simultaneous intensity control; 

switching time < 5 μs, or direct modulation; up to 6 V/VIS-laser directly mountable into the scanhead; diode laser (405 nm, CW/pulsed) 30 mW; 

diode laser (440 nm, CW+pulsed) 25 mW; Ar-laser (458, 488, 514 nm) 25 mW or 35 mW; HeNe-laser (543 nm) 1 mW; DPSS-laser (561 nm) 20 mW; 

HeNe-laser (594 nm) 2 mW; HeNe-laser (633 nm) 5 mW, In Tune Laser, (488-640nm, <3nm width, pulsed) 1,5mW, (pre-fi ber manufacturer specifi cation)

External lasers

(NLO, VIS, V)

Prepared laser ports for system extensions; direct coupling of pulsed NIR lasers of various makes (including models with prechirp compensation); 

fast intensity control via AOM; NIR-optimized objectives and collimation; fi ber coupling (single-mode polarization preserving) of external manipulation 

lasers of high power in the VIS range 488–561 nm (e.g., LSM 7 DUO-systems)

Electronics Module

Real-time electronics Control of the microscope, the lasers, the scan module and other accessory components; control of the data acquisition and synchronization 

by real-time electronics; oversampling readout logic for best sensitivity and 2 × better SNR; data communication between real-time electronics 

and user PC via Gigabit-Ethernet interface with the possibility of online data analysis during image acquisition

User PC Workstation PC with abundant main and hard disk memory space; ergonomic, high-resolving 16:10 TFT fl at panel display; 

various accessories; operating system Windows VISTA 32 or 64-bit; multi-user capable
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Standard Software ZEN

System confi guration Workspace for comfortable confi guration of all motorized functions of the scanning module, the lasers and the microscope; saving and restoring of 

application-specifi c confi gurations (ReUse)

System self-test Calibration and testing tool for the automatic verifi cation and optimal adjustment of the system 

Acquisition modes,

Smart setup

Spot, line / spline, frame, z-stack, lambda stack, time series and all combinations (xyz l t); online calculation and display of ratio images; 

averaging and summation (line / framewise, confi gurable); step scan (for higher frame rates); smart acquisition setup by selection of dyes

Crop function Convenient and simultaneous selection of scanning areas (zoom, offset, rotation)

RealROI scan, 

spline scan

Scanning of up to 99 arbitrarily shaped ROIs (regions of interest); pixel precise switching of the laser; 

ROI defi nition in z (volume); scan along a freely defi ned line

ROI bleach Localized bleaching of up to 99 bleach ROIs for applications such as FRAP (fl uorescence recovery after photobleaching) or uncaging; 

use of different speeds for bleaching and image acquisition; use of different laser lines for different ROIs

Multitracking  Fast change of excitation lines at sequential acquisition of multicolor fl uorescence for reduction of signal crosstalk

Lambda scan Parallel or sequential acquisition of image stacks with spectral information for each pixel

Linear unmixing Generation of crosstalk-free multi-fl uorescence images with simultaneous excitation; spectral unmixing – online or offl ine, automatically or interactively; 

advanced logic with reliability fi gure

Visualization XY, orthogonal (xy, xz, yz); cut (3D section); 2.5D for time series of line scans; projections (maximum intensity); animations; 

depth coding (false colors); brightness; contrast and gamma settings; color selection tables and modifi cation (LUT); drawing functions

Image analysis and 

operations

Colocalization and histogram analysis with individual parameters; profi le measurements on any line; measurement of lengths, angles, surfaces, 

intensities etc; operations: addition, subtraction, multiplication, division, ratio, shift, fi ltering (low pass, median, high-pass, etc; also customizable)

Image archiving,

exporting & importing

Functions for managing of images and respective recording parameters; multi-print function; 

over 20 fi le formats (TIF, BMP, JPG, PSD, PCX, GIF, AVI, Quicktime, etc) for export

Optional Software

LSM Image 

VisArt plus

Fast 3D and 4D reconstruction; animation (different modes: shadow projection, transparency projection, surface rendering); 

package 3D for LSM with measurement functions upon request

3D-Dekonvolution Image restoration on the basis of calculated point-spread function (modes: nearest neighbor, maximum likelihood, constraint iterative)

Physiologie /

Ion concentration

Extensive analysis software for time series images; graphical means of ROI analysis; 

online and offl ine calibration of ion concentrations

FRET plus Recording of FRET (fl uorescence resonance energy transfer) image data with subsequent evaluation; 

supports both the methods acceptor photobleaching and sensitized emission

FRAP Wizard for recording of FRAP (fl uorescence recovery after photobleaching) experiments 

with subsequent analysis of the intensity kinetics

Visual Macro Editor Creation and editing of macros based on representative symbols for programming of routine image acquisitions; 

package multiple time series with enhanced programming functions upon request

VBA-Macro-Editor Recording and editing of routines for the automation of scanning and analysis functions

Topographie-Paket Visualization of 3D surfaces (fast rendering modes) plus numerous measurement functions (roughness, surfaces, volumes)

StitchArt plus Mosaic scan for large surfaces (multiple XZ profi les and XYZ stacks) in brightfi eld and fl uorescence mode 

ICS Image Correlation 

Spectroscopy (PMT)

Single molecule imaging and analysis for all LSM 710 systems with PMT detectors (published by Gratton)

FCS/ConfoCor Basic, 

Diffusion, Fitting
FCS and FCCS single molecule analysis for systems with ConfoCor 3 (APD) extension

FCS Module PCH Photon counting histogram extension for systems with ConfoCor 3 (APD) extension
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LSM 710
System Overview
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Patents:

www.zeiss.de/micro-patents

Literature:

www.zeiss.de/lsm
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3D examinations ••• •••
Multifluorescence ••• •••
Colocalization ••• •••
Spectral imaging •• •••
Live cell imaging ••• •••
Ion imaging ••• •••
RICS ••• •••
FLIM (by Becker & Hickl) ••• •••
FRET (various methods) ••• •••
FRAP und FLIP •• •• •••
Photoactivation/-conversion •• •• •••
Uncaging • • ••• ••
In-vivo examinations •••
3D in-depth imaging •••
FCS auto-correlation •••
FCS cross-correlation •••

31
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Carl Zeiss MicroImaging GmbH
07740 Jena, Germany
 
BioSciences | Jena Location 
Phone : + 49 3641 64 3400
Telefax : + 49 3641 64 3144
E-Mail : micro@zeiss.de
 
www.zeiss.de/micro

  Technology beyond the limits 

of traditional confocal systems

• PTC lasers – upgradeable ports for outstanding excitation fl exibility
• Ideal geometry main beam splitter for outstanding laser light suppression
• TwinGate – exchangeable main beam splitter with > 50 combinations 
• Defi nite focus unit on microscope stand for focus stability
• Cascadable NDDs 2–8 on the microscope stand for multicolor NLO detection
• Coupling port for extension units, e.g., for FCS, FLIM and photon counting
• Spectral recycling loop for low-loss spectral separation and ultimate stability
• QUASAR: parallel spectral detector with best SNR
• RICS for quantitative single molecule analysis in standard images

Carl Zeiss Microscopy GmbH
07745 Jena, Germany
BioSciences
microscopy@zeiss.com
www.zeiss.com/microscopy
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The Multiphoton System for Your Demanding Samples

LSM 7 MP combines the fixed-stage microscope Axio Examiner with a scan head 

specially designed for the infrared spectrum up to 1300 nm. All the system 

components are optimized for research with your most demanding live samples. 

Detectors, filters, lasers, and incubation guarantee perfect results in optimized 

environmental conditions.

Mouse lymphnode, White: Signal from Pecam, 

showing the capsule, Red: mOrange, expressed 

by endothelial cells. (Specimen courtesy of 

F. Kiefer, MPI for Molecular Biomedicine, 

Münster, Germany)
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LSM 7 MP: Simpler. More Intelligent. More Integrated.

Collect more information on the structure 

of living tissue

With a powerful laser and excitation wavelengths  

of up to 1300 nm, your LSM 7 MP adds extra infor-

mation to complement the results of conventional 

multiphoton microscopy. Frequency doubling and 

tripling let you capture valuable information on the 

structure of the tissue being examined without spe-

cific staining. 

Use up to ten detection channels 

Capture a wide variety of fluorescent labels.  

Your LSM 7 MP works with up to 10 detectors  

for fluorescence and a transmitted light detector.  

Two simultaneously usable excitation wavelengths 

interact with the customizable detection to open 

up opportunities for entirely new combinations.

Reproduce reliable results - again and again 

The independent automated adjustment for the 

two direct coupled laser beams ensures perfect 

overlay in x, y and z. Always capture your images 

under reproducible conditions. Use the system 

software ZEN to control all system parameters at 

any one time.

Mouse cremaster muscle, Green: SHG signal, from striated 

muscle, Red: THG signal from myelin sheath of a nerve,  

detection in transmission. Specimen courtesy of S. Dietzel, 

LMU München, Germany

3
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Your Insight Into the Technology Behind It

Multiphoton microscopy is the only method for  

imaging deep tissue layers at high resolution. It  

is based on three mechanisms that complement  

each other:

 

•	 A powerful pulsed laser with 700 to 1300 nm 

wavelength makes sure that two or more pho-

tons are exciting your fluorescent dye in a man-

ner similar to a single photon with higher energy. 

Outside the focal plane, the laser intensity drops 

exponentially and produces no emissions. 

•	 The longer the light waves, the less they scatter 

when they enter media. Therefore, excitation 

light in the near-infrared range penetrates deep-

er into biological tissue than visible light. 

•	 Tissue absorbs light least at wavelengths of 

about 600 to 1300 nm. Light in this spectrum 

penetrates deepest into your sample. 

 

 

 

 

 

 

 

 

 

 

At a wavelength of about 1200 nm, the positive 

effect of the low scattering is reversed by rising  

absorption. Until that point, the excitiation light  

of the IR laser is penetrating the sample several 

times deeper compared to visible light.

 

Excitation light of very high intensity, interacts with 

the tissue by doubling and tripling its frequency. 

The non-linear effect of frequency doubling (SHG) 

on non-centrosymmetric molecules with predomi-

nantly periodic alignment occurs in, for example, 

striated muscle and collagen. Frequency tripling 

(THG) is especially visible in regions where struc-

tures with inconsistent optical density converge. 

These include lipid-water boundaries - for exam-

ple, between membrane and cytoplasm.

Energy diagram of 2 Photon Microscopy

Simplified mechanism of second and third  

harmonic generation

4
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A second scanner for sequential or simultaneous  

manipulation

A variety of external detectors - GaAsP or PMT

As your needs grow, LSM 7 MP grows with you, forming the basis for a number of enhancements. Like every system from Carl Zeiss, open interfaces  

and modular architecture guarantee the seamless interaction of all components now and in the future. These include:

Expand Your Possibilities

Optical parametric oscillator (OPO) for red  

fluorescent proteins, THG and simultaneous 

imaging with two excitation wavelengths

A second laser for simultaneous imaging with two  

excitation lines or sequential imaging and manipula-

tion with two different wavelengths

Automated beam adjustment for precise excitation – 

also with two wavelengths

ZEN – Physiology module for intensity analyses over 

time; 3D VisArt for 3D rendering of the image stacks

5
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Typical applications, typical samples Task LSM 7 MP offers

Mouse brain (intravital) Capturing cell-cell interactions over time and documenting cell 
degeneration and cell regeneration.

Use incubation to control the temperature of the mouse and
place it under the objective. Use highly sensitive detectors and 
special objectives for intravital imaging. Create time series 
recordings.

Evolving organisms, such as drosophila, xenopus and 
zebra fish embryos

Manipulating cells using photoactivation or conversion; labeling 
and monitoring their development (dividing, interaction).

Use incubation to control temperature and work with highly 
sensitive detectors and special objectives with high resolution. 
Expand the field of view with tiling functionality.

Unfixed, freshly preserved tissue sections of up to 500 
µm in depth

Stimulating electrophysiologically in conjunction with uncaging 
and Ca imaging.

Capture images using two independent scanners to image  
and stimulate sequentially or simultaneously with light.

Fixed thicker tissue sections Capturing images of multiple stained tissue at high resolution  
in 3D.

Highly sensitive detectors equipped with customizable filters 
detect at least seven different signals with software-controlled 
Z brightness correction using two different excitation lines.

Mouse muscle, kidney or lung (intravital) Recording cell changes over time. Capture time series – also in 3D.

Mouse lymphnodes, thymus, and blood vessels (also 
intravital)

Detecting immune cell interaction with other cells and tissues. Create time series recordings, capture in 3D and image multiple 
fluorophores.

Tailored Precisely to Your Applications
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LSM 7 MP at Work 

Mouse, mesentery tissue; Green: Signal from Pecam 

showing the lymphatic vessel and SHG signal of   

Collagen, Red: mOrange, expressed by endothelial 

cells. (Specimen courtesy of  F. Kiefer, MPI for  

Molecular Biomedicine, Münster, Germany) 

Mouse, fixated cerebellum; tdTomato  

expressed in Glial cells of oligodendrocytic  

lineage, depth coding. (Specimen courtesy  

of S. Bardehle, Helmholtz Zentrum, München,  

Germany) 

Mouse, mesentery tissue; Green: Signal from 

Pecam showing the lymphatic vessel, Red: 

mOrange, expressed by endothelial cells. 

(Specimen courtesy of  F. Kiefer, MPI for  

Molecular Biomedicine, Münster, Germany) 
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LSM 7 MP: A Flexible Choice of Components 

1 Microscope

•	 Upright: Axio Examiner

•	 LSM 7 MP scan head

•	 Port for direct coupling of the  

multiphoton laser 

•	 Camera port

•	 Manual or motorized stage

•	 Manual or motorized condenser

 

 

 

 

 

2 Objectives

•	 W Plan-APOCHROMAT 20x/1.0 

•	 W Plan-APOCHROMAT 40x/1.0

•	 C-Achroplan 32x/0.85 W Corr 

•	 LD C-APOCHROMAT 40x/1.1 W Corr 

•	 LD Plan-APOCHROMAT 20x/1.0

3 Illumination

•	 Direct-coupled multiphoton laser with or  

without dispersion compensation – models 

from Coherent (Chameleon) and Newport  

Spectra Physics (MaiTai)

•	 Extended by OPO (with lasers from Coherent) 

4 Detection

Non-descanned detectors: PMT and/or GaAsP

5 Software

ZEN 2011 (black edition) 

Recommended modules:

Physiology, 3D VisArt 

1

2

534
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LSM 7 MP: System Overview
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Space requirements for LSM 7 MP equipped with two  

NLO lasers and motorized periscope:

LSM 7 MP equipped with NLO laser and OPO with motorized periscope:

The user PC is located beneath the computer table. The laser electronics is located beneath the system table.

Space requirements for LSM 7 MP with two scanners and two NLO lasers:Space requirements for LSM 7 MP with one scanner and one NLO laser:

Technical Specifications
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Power Requirements

LSM 7 MP comes with a mains power supply cord and plug, either CEE red (3/N/PE 400/230V/16A), or NEMA L 14-30P (2/N/Ground 120/240V/30A), and with the matching
mains socket outlet. The mains socket outlet must be equipped with a fuse having minimum tripping characteristic C according to IEC/EN 60898.

Line voltage 3/N/PE 400/230 V AC (±10 %) 2/N/Ground 240/120 V AC (±10 %)

Line frequency 50...60 Hz 50...60 Hz

LSM
Max. current
Power

3 phases at 16 A
Phase 1 = 0.9 kVA max.
Phase 2 = 1.7 kVA max.
Phase 3 = 0.6 kVA max.

2 phases at 25 A
Phase 1 = 0.9 kVA max.
Phase 2 = 1.7 kVA max.

LSM Power consumption 3000 VA max. 3000 VA max.

Power Consumption:
Ti:Sa Laser 1
Ti:Sa Laser 2
OPO

1.4 kVA max.
1.4 kVA max.
1.02 kVA max.

1.4 kVA max.
1.4 kVA max.
1.02 kVA max.

Class of protection I I

Type of protection IP 20 IP 20

Overvoltage category II II

Pollution degree 2 2

EMC test according to DIN EN 61326-1 (10/2006)
1. Noise emission according to CISPR 11 / DIN EN 55011 (11/2007)
2. Noise immunity according to table 2 (industrial sector)

The Ti:Sa laser(s) need to have a separate electrical connection according to the instructions of the manufacturer.  
When operating the main switch of LSM 7 MP the Ti:Sa lasers are not switched on or off.

Technical Specifications
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Physical Dimensions Length (cm) Width (cm) Height (cm) Weight (kg)

Active anti-vibration table (NLO)
for LSM 7 MP with one laser

150 120 75 280

Active anti-vibration table (NLO)
for LSM 7 MP with two lasers

180 150 75 480

Periscope for two TiSa lines or OPO 40 37 70 40

Scanning Module LSM 7 MP 40 15 13 8

Microscope 50 35 50 20

Electronic Rack 70 60 45 40

Realtime Electronics 52 21 45 20

Environmental Requirements (For operation the system has to be placed in a closed room)

1. Operation, specified performance T = 22 °C ± 3 °C without interruption (24 h a day independently whether system is operated or switched-off)

2. Operation, reduced performance T = 15 °C to 35 °C, any conditions different from item 1. and 5.

3. Storage, less than 16 h T = -20 °C to 55 °C

4. Storage, less than 6 h T = -20 °C to 55 °C

5. Temperature gradient ± 0.5 °C/h

6. Warm up time 1 h, for high-precision and/or long-term measurements ≥ 3 h

7. Relative humidity < 65 % at 30 °C

8. Operation altitude max. 2000 m

9. Loss of heat 2.6 kW without Multiphoton Laser

These requirements do not include the requirements for high precision measurements. Please refer to the Operating Manual of the microscope for these requirements.

Technical Specifications

LSM 7 MP meets the requirements according to IEC 60825-1:2007.
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Technical Specifications

Microscope

Stand Upright: Axio Examiner (also with rear port)

Z drive Smallest increments: Axio Examiner: < 30 nm

XY stage (option) Motorized xy-scanning stage, with Mark & Find function (xyz) and Tile Scan (mosaic scan); travel range 114 x 75 mm

Excitation and detection

Models Scanning module with direct coupling port for one or two multiphoton lasers;  
autoalignment periscope for direct coupling of two NIR lasers/OPO; 
two scanning modules on one microscope possible

Scanners Two independent, galvanometric scan mirrors with ultrashort line and frame flyback

Scan resolution 4 × 1 to 6144 × 6144 pixels; also for multiple channels; continuously variable

Scanning speed 15 × 2 speed stages; up to 8 frames/sec with 512 × 512 pixels
(max. 250 frames/sec 512 × 16); up to 4000 lines per second

Scan zoom 0.67 × to 40 ×; digital variable in steps of 0.1

Scan rotation Free rotation (360 degrees), in steps of 1 degree variable; free xy offset

Scan field 18 mm field diagonal (max.) in the intermediate plane, with full pupil illumination;
direct coupling of pulsed NIR lasers of various makes (incl. models with prechirp compensation);
fast intensity control via AOM; ND attenuator for OPO; NIR-optimized objectives and collimation

Detection Up to 5 non-descanned detectors for detecting reflected fluorescence; up to 5 non-descanned
detectors for detecting transmitted fluorescence; GaAsP NDD detector; transmitted light channel
with PMT

Data depth 8-bit, 12-bit, or 16-bit selectable; parallel read-out of all available channels

Electronics module

Real-time electronics Control of the microscope, the AOM, the scan module, and other accessory components; control of the data acquisition  
and synchronization by real-time electronics; over-sampling read-out logic for best sensitivity; data communication between  
real-time electronics and user PC via Gigabit Ethernet interface with the possibility of online data analysis during image acquisition

User PC Workstation PC with abundant main and hard disk memory space; ergonomic, high-resolving 16:10
TFT flat panel display; various accessories; operating system Windows 7; multiuser capable
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Count on Service in the True Sense of the Word

Because the Carl Zeiss microscope system is one of your most important tools, we make sure it is always  

ready to perform. What’s more, we’ll see to it that you are employing all the options that get the best from 

your microscope. You can choose from a range of service products, each delivered by highly qualified  

Carl Zeiss specialists who will support you long beyond the purchase of your system. Our aim is to enable  

you to experience those special moments that inspire your work.

Repair. Maintain. Optimize. 

Attain maximum uptime with your microscope. A Carl Zeiss maintenance contract lets you budget for 

operating costs, all the while avoiding costly downtime and achieving the best results through the improved 

performance of your system. Choose from service contracts designed to give you a range of options and 

control levels. We’ll work with you to select the service program that addresses your system needs and usage 

requirements, in line with your organization’s standard practices.

Our standard preventative maintenance and repair on demand contracts also bring you distinct advantages. 

Carl Zeiss service staff will analyze any problem at hand and resolve it – whether using remote maintenance 

software or working on site.

Enhance Your Microscope System

Your Carl Zeiss microscope system is designed for a variety of updates: open interfaces allow you to maintain 

a high technological level at all times. As a result you’ll work more efficiently now, while extending the 

productive lifetime of your microscope as new update possibilities come on stream. 

Please note that our service products are always being adjusted to meet market needs and may be subject  

to change.

Profit from the optimized performance of your micro-
scope system with a Carl Zeiss service contract – now 
and for years to come.

www.zeiss.com/microservice 

LSM 7 MP

Your Specialized  

Multiphoton Microscope   

› In Brief

› The Advantages

› The Applications

 

› The System

 

› Technology and Details

 

› Service

http://www.zeiss.com/microservice 


15

// RECOgNiTiON
    MADE bY CARL ZEiSS

The moment your data change scientific minds.
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facebook.com/zeissmicroscopy

twitter.com/zeiss_micro

youtube.com/zeissmicroscopy

flickr.com/zeissmicro

Carl Zeiss Microscopy GmbH 
07745 Jena, Germany  
Biosciences 
microscopy@zeiss.com  
www.zeiss.com/lsm7mp
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M i c r o s c o p y  f r o m  C a r l  Z e i s s

LSM 780
Get More Results

The New Detection Quality in  

Confocal Laser Scanning Microscopy.



Get More Results Through 

Universal Detection

Just as you aim to advance scientific 

knowledge through your research, we 

are striving to equip you with the tools 

to make that breakthrough possible. 

Universal detection yields more results  

to drive forward your research in 

neurobiology, physiology, and develop-

mental biology. This is ideal for cell  

and molecular biology too.

2

Title:
Innervation of dorsal body wall muscle next to  
the heart of Drosophila melanogaster larva.  
Red: anti-Spectrin staining. Green: GFP expressed  
in the heart. Ventral view. Sample: J. Sellin, 
University of Osnabrück, Germany.

Right:
Embryonic Drosophila melanogaster, Alexa anti-FP 
staining of brain structures.



We’ve worked closely with leading  

scientists worldwide to create an  

instrument that reflects the latest ideas 

and technological possibilities. 

3



4

The LSM 780 with LSM BiG  

on upright Axio Imager or Axio Examiner.



5

The LSM 780  

on inverted Axio Observer. 
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The GaAsP detectors allow integration  
and counting detection modes.

Sensitivity, Spectral Imaging and  
Photon Counting

Challenging samples require more than just amplifying weak signals.  

You need a detector that’s capable of dealing with high signal dynamics,  

provides low noise and allows for short pixel times.

The more demanding the application in laser scanning 

microscopy, the greater your need for sensitivity and 

reduced background noise. That’s why we have taken 

the proven sensitivity of the LSM 710 an important step 

forward with the LSM 780’s GaAsP spectral detector.

The group of 32+2 detectors allows you to reproduce 

spectral measurements reliably and without deviation. Since 

this is a parallel spectral detection design, it offers you 

simultaneous 34-channel readout in lambda mode. Up 

to 10 dyes can be acquired and separated at the same time. 

With the new GaAsP detectors, you get up to 2x better 

SNR for 2x faster acquisition.

With it comes a whole range of performance-enhancing 

improvements: 

•  32-Ch GaAsP detector with 45% Quantum  

Efficiency (QE) typically

•  Plus photon counting ability on the  

GaAsP and new side PMT

•  Great dynamics especially to visualize weak signals

•  Active cooling and oversampling photon  

counting mode for best SNR

“We haven’t been able to image yeast cells on a 
confocal yet. With the GaAsP detector we can do 
this now.”

“…also, very low expressing fluorescent proteins 
in cultured cells can be imaged in a new quality 
class.”

“The GaAsP detector allows to speed up 
acquisition by a factor of two, with the same 
superb image quality as usually achieved by 
averaging twice on the PMTs.”

“It’s a great system, we really like the image 
quality.”

“ROI-HDR is extremely useful, especially it is 
implemented in such a flexible and intelligent 
way.”

Comments of LSM 780 and LSM BiG 
beta testers from labs in France,  
the United Kingdom, and Germany.
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Drosophila melanogaster 
larvae, developing brain 
and eye neuronal structures 
labelled with three FPs in 
blue, green, and red.

Cultured 2h8 cells labelled  
with extremely low expressing 
GFP and mCherry; left PMT 
(almost invisible), right GaAsP. 
Sample: A. Bruckbauer,  
Cancer Research, London, UK.

Dividing yeast cells, labelled 
with eGFP and Tomato. 
Sample: I. Jourdain, Cancer 
Research, London, UK.
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Integrated FCS and FCCS

Fluorescence Correlation Spectroscopy (FCS) lets you ana-

lyze single molecules at a new level, using its revolutionary 

GaAsP detector. Up to 6 channels can be used in FCS mode, 

providing great flexibility in your stainings and samples.

Until now, this technology required expensive external  

detectors. With its internal spectral detector, the LSM 780 is 

able to perform FCS analysis with an actively cooled, photon 

counting GaAsP detector.

Until now, your choice of a high sensitivity detector was 

limited by its ability to deal with the color of dye you were 

using. As a result of the spectral capability of the GaAsP 

detector, the dyes you choose can now be located any-

where in the whole color spectrum. That makes the LSM 

780 much more versatile. 

Until now, you had to compromise between very strong 

and very weak signals. The GaAsP detector is highly sensi-

tive towards light and has greater dynamics as e.g. APDs, 

enabling you to deal with both extremes at the same time 

without extra settings. As a result, you save time and data 

volumes. 

0 µs 10 µs 20 µs 30 µs 40 µs

0 µs
10 µs

20 µs
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[Grafik]

Thanks to its excellent sensitivity and counting ability, the LSM 780 lets you tap  

into the power of integrated spectral FCS (Fluorescence Correlation Spectroscopy)  

to analyze single molecule dynamics. 

Snapshot of diffusion of particles. 
Spatial and time correlation can 
be analyzed to obtain number and 
speed of the molecule populations.

Areas with the  
best count rate or  
interesting regions 
can be chosen in  
the image.

Auto- and cross-correlation analysis 
using the GaAsP detectors.
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Quantitative Imaging Extensions

The spectral GaAsP detector of the LSM 780 can also be retrofitted to the LSM 710, 

bringing this great technology to your lab. But there are more powerful methods that 

can extend the data from your sample. 

Even without the internal GaAsP detector, LSM 710 and  

LSM 780 systems offer possibilities that go beyond conven-

tional imaging. The detectors in every LSM 710 and LSM 780  

system offer Raster Image Correlation Spectroscopy (RICS), 

a method developed by E. Gratton and P. Wiseman for 

measuring fast protein dynamics and concentrations. RICS 

requires no special hardware detectors: its analysis is done 

in the normal scanned image and provides precise analysis 

of many fast-moving molecules.

Anisotropy imaging is another method that offers you an 

additional parameter of the emission light to investigate 

proteins: polarization. Because fluorescence polarization 

and hence anisotropy will vary according to the distance 

and bond of the molecules, this method tells you about the 

spatial proximity properties of the molecules in your sample 

(e.g. FRET). The polarization filters required for anisotropy can 

be supplied with, or retrofitted to any LSM 710 or LSM 780.

While the internal GaAsP detector is exclusive to the LSM 780, 

you can also  enjoy many of its advances by adding the  

LSM BiG (binary GaAsP) external module to the direct cou-

pling port. This brings authentic GaAsP performance to your 

LSM 710 system with its two channels allowing both sensi-

tive imaging and FCS analysis.

Actin filaments labelled 
with Alexa Fluor 
488-phalloidin in the 
Drosophila eye, showing 
the Anisotropy.  
Only in some rhab-
domers filaments are 
similarly oriented.  
Sample: O. Baumann, 
University of 
Potsdam, Institute 
for Biochemistry and 
Biology, Germany.

RICS image of GFP 
labelled U2OS cells with 
display of correlation  
in 2.5 D (big window) 
and diffusion map  
(bottom right). 
Specimen: U. Schmidt 
and E. Bertrand, 
IGMM-CNRS, 
Montpellier, France.
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Nuclei of yeast cells  
labelled with GFP, fast 
FRAP/FLIP time series  
of rapid diffusion. 
Sample:  
F. Bollet-Quivogne, Cancer 
Research, London, UK.

Fast OSCiscan

The LSM 780 and LSM 710 are both excellent live cell imaging systems.  

Now, with the OSCiscan, you have the fastest point scanning solution ever.

Fast point scanning is usually restricted to 4-5 frames per 

second at full formats. Until recently the only way to go 

faster was in the resonance mode, which allows scanning 

at one resonance frequency of the scan mirrors. Since this 

speed is fixed at a non-ideal pixel time, the image outcome 

will usually be compromised by high noise. 

The LSM 780 and LSM 710 have now overcome this prob-

lem via the OSCimode, which allows 8 frames per second 

at full format or 250 fps at 512x16 pixels. The key to the 

OSCimode is the Online Scanner Calibration, where the 

position and movement of the scan mirrors are corrected 

on the fly during scanning. This achieves a perfect linear 

movement at extremely high speeds, along with the ability 

to choose the precise pixel time and speed your sample 

requires.

The absence of any annoying resonance sound is an added 

bonus.

Freely definable regions of interest (ROIs) are essential for 

bleach and photo activation experiments, whether they in-

volve cancer research, cell death, the analysis of DNA repair 

proteins, protein synthesis, or the detailed mechanisms of 

cell division. Both the LSM 780 and LSM 710 offer ideal 

tools for manipulation of single and multiple ROIs with in-

dividual settings – at the fastest speeds possible.

Developing Drosophila melanogaster, eye  
differentiation labelled with GFP e-Cadherin, 
4D time lapse acquisition with fast Z-stacks. 
Sample: E. Chan, Cancer Research, London, UK.
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The number of frames and  
illumination variations can be set 
freely for the HDR acquisition.

ROI-HDR Imaging

Less damaging laser powers and higher detection dynamics  

yield more valid results in live cell imaging.

High dynamic range (HDR) imaging is well known from still 

photography. In a live imaging system, it seems to be a bad 

idea to obtain multiple images and expose your sample to 

repeated laser illumination. However, in biological samples 

the fluorescence dynamics are often bigger than the capac-

ity of the detection system. The ROI-HDR mode of the LSM 

780 and LSM 710 allows you to image the weak and bright 

portions of a frame in the first shot (or line) and then acquire 

the weak signal subregions (ROIs) with a second shot to 

amplify them. The software lets you  choose between an 

adapted mode or a linear mode which even allows quantita-

tive analysis of the signals.

The result is an increased dynamics of the detection, with-

out superfluous laser exposure to the sample. Without satu-

ration, for example, a bright soma of a nerve cell can be 

imaged together with the weak and faint dendrites so it’s 

altogether easier on your specimen. 

Non-neuronal retina structures 
labelled with Cyano-dyes, very high 
signal dynamics; left conventional, 
right HDR acquisition. 
Sample: F. Tatin, Cancer Research, 
London, UK.
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Ideal Acquisition Strategies 
with Smart Setup

By choosing the right acquisition strategy,  

you can use more dyes than ever before without crosstalk. 

Smart setup allows automatic setting of imaging parameters depen-
ding on your preferences for acquisition speed and signal quality.

Frontal section of Drosophila melanogaster brain, triple antibody 
labelled for synapses and neurons.

Carl Zeiss offers a unique tool to improve your imaging: 

the Smart Setup function. With the spectral properties of 

several hundred dyes known by the system, Smart Setup 

can recommend an acquisition strategy that will increase 

acquisition speed or signal outcome without crosstalk, de-

pending on which dyes you use. This knowledge database 

is constantly updated.

One valuable side effect is the excellent training those who 

are less experienced in imaging facilities will get on the 

properties of their samples and how to set up a modern 

confocal system.
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In Tune and TwinGate

Use the latest dyes with extreme spectral properties  

and obtain lifetime data at any wavelength.

The innovative TwinGate low angle main beamsplitter pro-

vides up to 100 combinations of excitation laser lines which 

you can exchange at will. The lasers – including pulsed 

lasers and powerful bleach lasers – can be combined freely 

from near UV (355, 405 nm), VIS, and IR (Ti:Sa) ranges. On 

the detection side, emission bands can be flexibly selected 

without emission filters or secondary dichroics.

The LSM 780 is prepared to accept new 355 nm DPSS UV 

lasers which will be available later in 2010. This allows you 

to image UV excitable dyes without sacrificing the blue-

green detection range. On LSM 710 systems, the optics for 

such lasers can be retrofitted.

Mouse kidney section stained for podocyte (Alexa 488, 
green), membrane Nidogen (Alexa 555, red) and  
Nuclei (Topro-3, blue). Sample: B. Hartleben,  
R. Nitschke; University of Freiburg, Medical Clinic IV 
and Life Imaging Center, Germany.

The fast and flexible detection technology of the LSM 780 

and LSM 710, combined with our high performing In Tune 

laser, gives you additional freedom in excitation. This flexibil-

ity in excitation (488 to 640 nm > 1.5 mW per wavelength) 

means the fluorescence signal can be detected very close to 

the excitation wavelength. In Tune can be used simultane-

ously with any laser available in the system.

This is the perfect flexible laser system for measuring flu-

orescence lifetimes of dyes (Pulse < 5 ps, 40 MHz) that 

couldn’t be examined before. Also, you no longer need 

to compromise when searching for a FRET pair. In Tune’s 

wavelength range lets you measure the lifetime of any dye 

excited within the spectral range of 488 to 640 nm. 

In Tune wavelengths can be selected easily from a drop 
down list, while the matching MBS is set automatically.
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NLO with LSM BiG NDD

Multiphoton imaging puts a powerful technology at your disposal because  

not only physiologists and neurobiologists need to be able to get extended  

depth imaging of three-dimensional samples.

LSM BiG non-descanned detector (NDD) 
with 2 GaAsP channels on the Axio Observer.

Projecting neurons in  
Drosophila melanogaster, 
antibody triple staining 
showing synaptic connec-
tivity.

The new GaAsP detector technology is not confined to visual 

light excitation. The LSM BiG (binary GaAsP) now also of-

fers you multicolor multiphoton imaging with GaAsP perfor-

mance. Two LSM BiG modules can be added to NLO systems 

as transmitted and incident light NDDs, providing 4 ultrasensi-

tive detection channels. The LSM 780 NLO and LSM 710 NLO 

let you penetrate deeper and detect more light.

Improved femtosecond multiphoton technology lets you 

move from flat ‘caricatures’ into a three-dimensional con-

text so you can understand interrelations in complex bio-

logical systems. The enhanced sensitivity of the BiG helps 

you penetrate even deeper into your samples.

Together with our multiphoton special objectives W Plan-

Apochromat 20×/1,0 and C-Achromat 32x/0,85 W IR, you 

get ideal solutions for nonlinear optical (NLO) imaging. In 

addition to the Axio Examiner stand for physiologists, cell 

biologists can also use such IR objectives and the LSM BiG 

on the inverted Axio Observer stand.
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NLO and Uncaging with OSCiscan

As a physiologist and neurobiologist, you need powerful imaging  

to analyze the interaction of cells in a tissue context.

Versatile multiphoton 
imaging with GaAsP 
detectors.

Synapses and selected neurons in Drosophila melanogaster, labelled with 
Alexa anti-xFPs. Multiphoton imaging with PMT-NDD detector (left) 
and internal spectral GaAsP detector with open pinhole (right).

The LSM 780 NLO and LSM 710 NLO offer you all the 

ingredients you need: efficient multiphoton imaging with 

specialized objectives, short beampaths and LSM BiG – plus 

fast scanning with the OSCimode and additional uncaging 

or photomanipulation.

This package allows you to, for example, uncage neuro-

transmitters at the synapses and image the reaction of the 

cell deeper in the tissue via IR with multiphoton imaging.

The LSM 780 NLO and LSM 710 NLO are prepared for 

multiple system extensions: if imaging is semi deep, but 

photomanipulation needs to be very deep in the sample, 

an LSM 7 LIVE fast linescanning unit can be added to image 

at hundreds or even thousands of frames per second, while 

the multiphoton laser manipulates deep in the sample. In 

addition, the LSM 780 NLO is prepared to accept the new 

355 nm DPSS UV laser which will be available later in 2010, 

to image deep in the sample while uncaging can occur at 

upper layers.
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Confocal Principle and
Beampath Scanning Module

The advantage of confocal light microscopy is clear:  

you are capturing the light emitted by  

a single plane of a sample.

A laser beam scans the specimen pixel by pixel and line by 

line. A pinhole conjugated to the focal plane obstructs the 

light emerging from objects outside that plane so that only 

light from objects that are in focus can reach the detector.

The pixel data gathered using this method are then assem-

bled to form an image that represents an optical section of 

the specimen and is distinguished by high contrast and high 

resolution in the X, Y, and Z planes. Several images gener-

ated by means of shifting the focal plane can be combined 

into a 3D image stack – and in a very short time.

The unique design allows the best possible combination of 

efficiency, flexibility, maintenance and upgrade opportuni-

ties in one compact construction.
Basisfarben

Akzentfarben

Basisfarben

Akzentfarben

NDD

Laser source

Collimator

Main dichroic
Beamsplitter

Confocal
Pinhole

Detector

Scanning mirrors

Objective

Specimen

Focal plane

Laser source

Collimator

Main dichroic
Beamsplitter

Confocal
Pinhole

Detector

Scanning mirrors

Objective

Specimen

Focal plane

Principles of confocal and multiphoton laser scanning microscopy.
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	 7		 Scan	mirrors	(FOV	20,	6k	×	6k)

	 8		 Master	pinhole

	 9		 Splitter	for	external	channels

	 10		 Spectral	separation	and	recycling	loop

	 11		 Spectral	beam	guides

	 12		 QUASAR	PMT	spectral	channel	#	1

	 13		 QUASAR	GaAsP	spectral	channels	#	2–33

	 14		 QUASAR	PMT	spectral	channel	#	34

	 15		 Ext.	channels	(APDs,	BiG,	FLIM,	FCS	etc.)

	 1   V/tunable	PTC	laser	ports		

(405/440,	cw/ps;	In	Tune)

	 2	 IR	PTC	laser	port	(tunable	Ti:Sa)

	 3		 Vis	PTC	laser	ports	&	Vis	AOTF

	 4		 Monitoring	diodes

	 5		 	InVis	TwinGate	beamsplitter		

(upgradable)

	 6		 	Vis	TwinGate	beamsplitter		

(user-exchangeable)

15
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LSM 7 Innovations – Pushing Out the  
Very Boundaries of Technology

There is a lot the LSM 780 and LSM 710 can do, but only you can tell us  

what power they may bring to your work. Step up and enter  

whole new fields of research: If you can imagine it, you can visualize it.

TwinGate main beamsplitter
Great flexibility and suppression of laser reflections  
due to narrow angle geometry.

Spectral recycling loop 
Almost lossless separation of colors and free selection  
of detection bands.

for your experiments. You can also exchange Vis-range fil-

ters for future laser upgrades, and that’s not all – the new 

shape results in an absolutely outstanding suppression of 

the excitation laser light for improved SNR.

Gratings are ideal for splitting light into its spectrum 

because of their even separation of colors. The spectral 

recycling loop provides a boost in signal by feeding any 

non-separated portion of the signal through the grating a 

second time. The resulting spectral signal is ideal for high 

resolution spectral imaging (up to 3 nm) or the simultaneous 

detection of up to 10 dyes. Both the LSM 780 and LSM 710 

offer ultimate freedom since any portion of the spectrum 

can be guided to any detector unit.

The revolutionary PTC laser concept means there is no 

longer any laser module. Instead, all lasers are so-called 

“pigtailed” versions which can be plugged directly into the 

scanning module. Up to eight ports in the LSM 710 scan-

ning module allow direct coupling for near-UV, VIS and 

IR-lasers in free combinations. As a happy by-product, you 

save space in your lab and reduce the heat generated by 

the lasers. Upgrades of future laser lines are easy and cost-

effective.

The TwinGate Main Beamsplitter permits almost infinite ex-

citation combinations. Together, the two high-transmission 

dichroic filter wheels let you choose up to 100 combinations 

of laser lines for fluorescence excitation. Since four lines can 

be used simultaneously, this guarantees complete flexibility 
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GaAsP Technology
QE Doubled

Besides an optimized overall design, the LSM 780 introduces  

an outstanding innovation to confocal microscopy:  

a spectral array detector in GaAsP technology.

GaAsP QUASAR detector 

The LSM 710 employs a next generation QUASAR detector 

(Quiet Spectral Array) for great sensitivity for imaging while 

the GaAsP detector in the LSM 780 goes another step fur-

ther: actively cooled and photon counting with almost twice 

the Quantum Efficiency (45% QE typically). To complement 

this detector, two side PMTs expand the spectral working 

range and allow additional imaging of very strong signals 

for higher dynamics.

Typical spectral Quantum  
Efficiency (QE) of conventional 
PMT and GaAsP detectors.

The GaAsP material is the  
ideal solution to convert  
photons into electronic signals.

Patents:

www.zeiss.de/micro-patents
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LSM 780
Technical Data

Microscopes

Stands Upright: Axio Imager.Z2, Axio Imager.M2p, Axio Examiner.Z1, with tube or rear port;
Inverted: Axio Observer.Z1 with side port or rear port 

Z drive Smallest increments: Axio Imager.Z2, Axio Imager.M2p: < 25 nm; Axio Observer.Z1: < 25 nm; Axio Examiner: < 30 nm;  
fast Piezo objective or stage focus accessory; Definite focus unit for stand 

XY stage (option) Motorized XY-scanning stage, with Mark & Find function (xyz) and Tile Scan (mosaic scan);  
smallest increments 1 μm (Axio Observer) or 0.2 μm (Axio Imager)

Accessories Digital microscope camera AxioCam; integration of incubation chambers; micromanipulators; etc

Scanning Module

Models Scanning module with 34 spectral detection channels; high QE (45% for GaAsP typically), 3 × lower dark noise;  
up to 10 individual, adjustable digital gains; prepared for lasers from UV to IR

Scanners Two independent, galvanometric scan mirrors with ultra-short line and frame flyback

Scan resolution 4 × 1 to 6144 × 6144 pixels; also for multiple channels; continuously variable

Scanning speed 15 × 2 speed stages; up to 8 frames/sec with 512 × 512 pixels (max. 250 frames/sec 512 × 16); up to 4000 lines per second

Scan zoom 0.6 × to 40 ×; digital variable in steps of 0.1 (on Axio Examiner 0.67 × to 40 ×)

Scan rotation Free rotation (360 degrees), in steps of 1 degree variable; free xy offset

Scan field 20 mm field diagonal (max.) in the intermediate plan, with full pupil illumination

Pinholes Master pinhole pre-adjusted in size and position, individually variable for multi-tracking and short wavelengths (e.g. 405 nm)

Beam path Exchangeable TwinGate main beamsplitter with up to 100 combinations of excitation wavelengths and outstanding laser light suppression;  
optional laser notch filters for fluorescence imaging on mirror-like substrates (on request);  
outcoupling for external detection modules (e.g., FCS, B&H FLIM); low-loss spectral separation with recycling loop for internal detection

Spectral detection Standard: 34 simultaneous confocal fluorescence counting channels with highly sensitive low dark noise PMTs (2x) and GaAsP (32x); spectral detection 
range freely selectable (resolution down to 3 nm); in addition, two incident light channels with APDs for imaging and single photon measurements; 
transmitted light channel with PMT; cascadable non-descanned detectors (NDD) with PMT or GaAsP NDD unit for Axio Examiner and Axio Observer

Data depth 8-bit, 12-bit, or 16-bit selectable; up to 37 channels simultaneously detectable

Laser Inserts

Laser inserts (VIS, V) (VIS, V, In Tune) pigtail-coupled lasers with polarization preserving single-mode fibers; stabilized VIS-AOTF for simultaneous intensity control;  
switching time < 5 μs, or direct modulation; up to 6 V/VIS-laser directly mountable in the scanning module; diode laser (405 nm, CW/pulsed) 30 mW;  
diode laser (440 nm, CW+pulsed) 25 mW; Ar-laser (458, 488, 514 nm) 25 mW or 35 mW; HeNe-laser (543 nm) 1 mW; DPSS-laser (561 nm) 20 mW;  
HeNe-laser (594 nm) 2 mW; HeNe-laser (633 nm) 5 mW (pre-fiber manufacturer specification)

External lasers
(NLO, VIS, UV/V)

Prepared laser ports for system extensions; direct coupling of pulsed NIR lasers of various manufacturers (including models with prechirp compensation);  
fast intensity control via AOM; NIR-optimized objectives and collimation; fiber coupling (single-mode polarization preserving) of external In Tune Laser, 
(488-640nm, <3nm width, pulsed) 1,5mW and prepared for UV laser (355nm, 60mW), manipulation lasers of high power in the VIS range 488–561 nm 
(e.g., LSM 7 DUO-systems)

Electronics Module

Real-time electronics Control of the microscope, the lasers, the scan module and other accessory components; control of the data acquisition and synchronization  
by real-time electronics; oversampling readout logic for best sensitivity and 2 × better SNR; data communication between real-time electronics  
and user PC via Gigabit-Ethernet interface with the possibility of online data analysis during image acquisition

User PC Workstation PC with abundant main and hard disk memory space; ergonomic, high-resolving 16:10 TFT flat panel display;  
various accessories; operating system Windows VISTA 32 or 64-bit; multi-user capable



ZEN Software: 
User Interface for  
Your Applications

ZEN Standard Software

System configuration Workspace for comfortable configuration of all motorized functions of the scanning module, the lasers and the microscope;  
saving and restoring of application-specific configurations (ReUse)

System self-test Calibration and testing tool for the automatic verification and optimal adjustment of the system 

Aquisition modes, 
Smart setup

Spot, line / spline, frame, tile, z-stack, lambda stack, time series and all combinations (xyz l t); online calculation and display of ratio images; averaging  
and summation (line / framewise, configurable); OSCiscan and step scan (for higher frame rates); smart acquisition setup by selection of dyes

Crop function Convenient and simultaneous selection of scanning areas (zoom, offset, rotation)

RealROI scan,  
spline scan

Scanning of up to 99 arbitrarily shaped ROIs (regions of interest); pixel precise switching of the laser;  
ROI definition in z (volume); scan along a freely defined line

ROI bleach Localized bleaching of up to 99 bleach ROIs for applications such as FRAP (fluorescence recovery after photobleaching) or uncaging;  
use of different speeds for bleaching and image acquisition; use of different laser lines for different ROIs

Multitracking Fast change of excitation lines at sequential acquisition of multicolor fluorescence for reduction of signal crosstalk  
and for increased dynamics without global increase of laser exposure

Lambda scan Parallel or sequential acquisition of image stacks with spectral information for each pixel

Linear unmixing Generation of crosstalk-free multi-fluorescence images with simultaneous excitation; spectral unmixing – online or offline, automatically or interactively; 
advanced logic with reliability figure

Visualization XY, orthogonal (xy, xz, yz); cut (3D section); 2.5D for time series of line scans; projections (maximum intensity); animations;  
depth coding (false colors); brightness; contrast and gamma settings; color selection tables and modification (LUT); drawing functions

Image analysis and  
operations

Colocalization and histogram analysis with individual parameters; profile measurements on any line; measurement of lengths, angles, surfaces,  
intensities etc; operations: addition, subtraction, multiplication, division, ratio, shift, filtering (low-pass, median, high-pass, etc; also customizable)

Image archiving,  
exporting & importing

Functions for managing images and respective recording parameters; multi-print function;  
over 20 file formats (e.g. TIF, BMP, JPG, PSD, PCX, GIF, AVI, Quicktime) for export

Optional Software

LSM Image  
VisArt plus

Fast 3D and 4D reconstruction; animation (different modes: shadow projection, transparency projection, surface rendering);  
package 3D for LSM with measurement functions upon request

3D deconvolution Image restoration on the basis of calculated point-spread function (modes: nearest neighbor, maximum likelihood, constraint iterative)

ROI-HDR High dynamic range imaging mode with intelligent local improvement of signal dynamics, free choice of gain or laser power modulation

Physiology / 
Ion concentration

Extensive analysis software for time series images; graphical means of ROI analysis;  
online and offline calibration of ion concentrations

FRET plus Recording of FRET (fluorescence resonance energy transfer) image data with subsequent evaluation;  
supports both the methods acceptor photobleaching and sensitized emission

FRAP Wizard for recording of FRAP (fluorescence recovery after photobleaching) experiments with subsequent analysis of the intensity kinetics

Visual macro editor Creation and editing of macros based on representative symbols for programming of routine image acquisitions;  
package multiple time series with enhanced programming functions

VBA macro editor Recording and editing of routines for the automation of scanning and analysis functions

Topography package Visualization of 3D surfaces (fast rendering modes) plus numerous measurement functions (roughness, surfaces, volumes)

StitchArt plus Mosaic scan for large surfaces (multiple XZ profiles and XYZ stacks) in brightfield and fluorescence mode 

RICS image correlation Spectroscopic single molecule imaging and analysis for all LSM 710 systems with PMT detectors (published by Gratton)

FCS basic, diffusion, 
fitting

FCS and FCCS single molecule analysis for systems with LSM 780, BiG and ConfoCor 3 (APD)

FCS module PCH Photon counting histogram extension for systems with LSM 780, BiG and ConfoCor 3 (APD)

21
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LSM 780
System Overview 

(Axio Observer)

on offer
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(Axio Observer)

on offer

(Axio Observer)

on offer
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Technology beyond the limits  

of traditional confocal systems:

• 3D examinations 

• Multifluorescence 

• Colocalization 

• Spectral imaging, Unmixing

• Excitation Fingerprinting

• Live cell imaging 

• Ion imaging 

• FLIM, RGB range

• FRET and Anisotropy

• FRAP and FLIP 

• Photoactivation/-conversion 

• Uncaging

• In vivo examinations

• 3D in-depth imaging 

• RICS, spectral FCS

• FCS auto-correlation 

• FCS cross-correlation 

Carl Zeiss Microscopy GmbH
07745 Jena, Germany
BioSciences
microscopy@zeiss.com
www.zeiss.de/LSM780

 

 



Innovative Systems for Multiphoton Microscopy

LSM 710 NLO and LSM 780 NLO
Information in Depth

M i c r o s c o p y  f r o m  C a r l  Z e i s s
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Providing Support for 
Progress and Innovation

Biomedical	sciences	represent	one	of	the	

most	important,	future-oriented	fields	of	

research.	Taking	advantage	of	increasingly	

powerful	technologies,	they	lead	to	a	

deeper	understanding	of	the	complex	

mechanisms	that	form	the	foundation	of	

living	systems	at	the	molecular,	cellular,	

and	tissue	levels.

For	more	than	160	years,	Carl	Zeiss	has	

supplied	the	scientific	community	with	

the	finest	technological	instruments	and	

the	expertise	needed	for	their	optimal	

use.	Carl	Zeiss	creates	ideal	conditions	for	

modern	research	by	providing	compre-

hensive	professional	consulting	as	well	as	

systems	and	solutions	tailored	to	users’	

exact	needs.

Title:
Detailed view of dendrites and spines 
of YFP expressing neurons within 
mouse cortex. 

Right:
Motor neurons in the sternomastoid 
muscle of a postnatal day 9 mouse 
which constitutively express cyto-
plasmic CFP and YFP in varying 
proportions under the thy1 promoter. 
Acetylcholine receptors are labeled 
with alpha-bungarotoxin - Alexa-647. 
Specimen provided by Stephen Turney, 
MCB, Harvard University, USA 
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Images in Depth

Ground-breaking research in fields such as neurophysiology, immu-

nology, and developmental biology provides important insights into 

systematic connections in all life forms. Multiphoton microscopy is 

considered the best method in the field of minimal and non-invasive 

fluorescent microscopy today. 

LSM 710 NLO and LSM 780 NLO allow scientists to generate images  

of very deep lying tissue with subcellular resolution in a gentle way.



LSM 710 NLO on Upright Stands

Together with the Axio Examiner, the LSM 710 NLO and LSM 780 NLO  

represent the optimal multiphoton system for intravital imaging and  

electrophysiological research.



LSM 710 NLO on Inv erted Stands

In conjunction with the Axio Observer, the systems represent  

an incomparable multifunctional apparatus for the imaging of  

standard specimens and cells in culture.



6

3D Morphology

High-resolution	3D	imaging	of	tissues	and	cell	structures	forms	the	very	basis	of		

our	understanding	of	their	morphological	composition	and	functionality.	

Knowing	the	morphology	helps	to	understand	functional	inter-

connections	especially	in	brain	tissue.	Subcellular	structures	

like	spines	and	thin	axonal	processes	demand	imaging	with	

high	signal	to	noise	ratio	and	of	a	large	area	or	volume	due	to	

the	wide	spread	cell	processes.	

With	the	LSM	710	NLO	or	LSM	780	NLO	these	technical	require-

ments	are	met	by	an	extensive	blocking	of	the	excitation	light	

and	a	highly	efficient	light	guidance	of	the	signals	to	the	

detectors.	Completed	with	GaAsP	type	detectors	with	2	times	

higher	QE	and	lower	dark	noise	compared	to	conventional	PMT	

detectors,	the	systems	transform	fluorescent	signals	into	3-dimen-

sional	images	that	will	reveal	new	and	exciting	knowledge.

Principal (projection) neurons in cortex of a transgenic mouse that expresses YFP 
under the thy1 promoter (adult, YFP-H line). The fixed forebrain was removed and 
embedded in 8 % agarose with the caudal portion (cut surface) facing up.  
A region of the cortex was imaged from the cut surface to a depth of 260 microns 
using multiphoton excitation (930 nm).

Illustration of the XZ level of a homogeneous colored sample 
after laser excitation in the visible range (1), using a multi- 
photon laser (2), and alternative detection using NDD (3). 

A comparison of the intensity distribution along the Z axis shows the noticeably better 
excitation in deeper layers of the specimen using the multiphoton laser.  
It also shows the more efficient signal acquisition using non-descanned detectors. 

1

1 2 3
Z

X

100

0 100 200 300 400 500 600 700 800 900 1.000

INTENSITY

DEPTH IN SPECIMEN 

non-descanned	NLO

descanned	NLO
descanned	VIS
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High-resolution	3D	imaging	of	tissues	and	cell	structures	forms	the	very	basis	of		

our	understanding	of	their	morphological	composition	and	functionality.	

Intravital Imaging

In	order	to	understand	interactions	and	functional	connections	of	cells	within	

organisms,	it	is	necessary	to	perform	minimal-impact	research	on	the	living	specimen.	

The	point	excitation	with	a	pulsed	IR	laser	is	minimally	invasive	

with	 a	 low	 level	 of	 phototoxicity,	 thereby	 creating	 the	 ideal	

conditions	for	the	examination	of	living	specimens.	The	infra-

red	excitation	 light	penetrates	deeper	 into	tissue	due	to	 low	

scattering.	This	helps	to	visualize	even	subcellular	structures	in	

great	depth.	 The	parallel	use	of	different	 channels	 and	dyes	

allows	for	the	observation	of	up	to	five	signal	types	and	thus	

the	interactions	between	many	different	structures.	

The	 innovative	 systems	 also	 provide	 means	 to	 pursue	 very	

complex	methods	such	as	two-photon	uncaging	in	connection	

with	calcium	imaging.	This	locally	defined	manipulation	aids	in	

the	study	of	physiological	processes	and	interactions.			

	

Dendrites of cortical projec- 
tion neurons of a transgenic 
mouse expressing YFP via 
the thy1 promotor.  
This high-resolution image 
of the dendritic processes to  
a depth of of 430 µm was 
made using multiphoton 
excitation of 920 nm in the 
living animal. Specimen 
provided by Stephen Turney, 
MCB, Harvard University, 
USA

Neuromuscular junctions  
in sternomastoid muscle of 
an adult transgenic mouse 
that expresses YFP in all 
motor neurons. Image was 
acquired in a living animal 
using the Zeiss W-Plan  
Apochromat 20 × / 1.0  NA 
dipping objective and two 
photon excitation (880 nm). 
Stephen Turney, MCB, 
Harvard University, USA

Magnified section of  
the projection neurons’ 
dendritic branches. 

“Multiphoton imaging requires an efficient NDD light path.  

The LSM 710 NLO offers many improvements that result in  

brighter images and deeper tissue penetration. Also, the configu-

ration of NDD modules is very flexible, allowing simultaneous 

acquisition of many channels for multicolor imaging.”  

Dr. Stephen  Turney, MCB, Harvard  University, Boston, USA
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3D in Temporal Resolution

When	used	in	embryology,	this	process	allows	scientists	to	

observe	developmental	processes	such	as	cell	organization	and	

cell	distribution	in	a	detailed	manner.	With	the	help	of	practi-

cal	markers	or	by	means	of	the	photoactivation	of	special	

fluorescent	proteins,	it	is	possible	to	track	individually	targeted	

cells	and	investigate	their	interactions	in	a	physiological	3D	

space	–	for	example	in	the	investigation	of	immuno-active	cells	

moving	through	the	body.	

The	LSM	710	NLO	and	LSM	780	NLO	permits	the	optimal	

observation	of	the	behavior	of	these	cells	whether	it	be	in	an	

artificial	3D	collagen	matrix	or	in	vivo	for	as	long	a	period	as	

possible.	

The	point	excitation	of	Multiphoton	systems	allows	for	a	significant	reduction	in		

phototoxicity,	as	the	light	has	an	impairing	effect	only	in	the	focus.

3D reconstruction of 
a zebrafish embryo 
expressing a genetically 
encoded Ca2+ indica-
tor, Cameleon.  
Early developmental 
stages of the embryo 
were observed for 13 
hours at 25 ° C.  
Excitation at 850 nm,  
timestamp post fertili-
zation.

1.5 hours

3 hours

6 hours

10 hours

12.6 hours

“The LSM 710 NLO in conjunction with the new microscope  

Axio Examiner represents a very versatile system. When imaging 

embryonic stages, we are often troubled by abnormal develop-

ments caused by phototoxicity. Improved optics and detectors, 

especially the registration of emission signals in reflection and 

transmission, allow a reduction of the laser intensity for excitation, 

which is crucial for normal development.”  

Dr. Hideaki Mizuno, Brain Science Institute, Riken, Wako, Japan
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SHG:  Additional Contrast via Frequency Doubling

In	this	process,	two	photons	of	a	strong	incident	laser	are	

driven	through	polarizable	tissue	and	transformed	into	a	single	

photon	with	doubled	energy	and	frequency	levels.	The	key	

advantage	of	SHG	is	that	it	requires	no	dyes,	seeing	as	the	

image	contrast	is	already	structurally	intrinsic	to	the	sample.	

This	makes	Second	Harmonic	Imaging	the	ideal	method	with	

which	to	investigate	living	cells	and	tissues.	The	additional	

contrast	provides	crucial	information	on	the	structure	and/or	

changes	found	in	certain	proteins.	As	a	result	of	its	special	

optics,	the	LSM	710	NLO	or	the	LSM	780	NLO	on	Axio	Examiner	

can	be	fully	equipped	for	this	application.	

Second	Harmonic	Generation	(SHG)	is	a	non-linear	photophysical	effect	that	is	used	

in	non-linear	microscopy	to	create	additional	contrast.

Second Harmonic 
Imaging of embryonic 
stem (ES) cell-derived 
mouse motor neurons in 
vitro. The motor neurons 
were established in a 
long-term co-culture  
(5 days) with either ES 
cell-derived or primary 
glial cells. The image is a 
composite of SHG (B) 
and oblique illumination 
contrast (A) signals 
acquired simultaneously 
using low-intensity 
multiphoton excitation 
(800 nm).  
Specimen provided by 
Monica Carrasco, MCB, 
Harvard University, USA

A

B

SHG signal of collagen 
fibers in a mouse’s tail. 
Excitation using a 
multiphoton laser at 
800 nm. Detection in 
transmission with filter 
395–405 nm.



Sensitivity is the Key

Whether	it’s	intravital	imaging,	long-term	observation	of	

developmental	processes,	or	high-resolution	3D	imaging,	

the	LSM	710	NLO	and	LSM	780	NLO	delivers	true-to-detail	

and	high-contrast	images.	The	outstanding	sensitivity	of	

the	systems	is	combined	with	innovative	techniques	to	sup-

press	laser	light	excitation.	Improved	non-descanned	detec-

tors	(NDD)	with	extraordinary	light	collection	efficiency	and	

the	GaAsP	technology	also	guarantee	excellent	imaging	

results	in	thick	tissue	samples	and	living	animals.

In	order	to	attain	this	capability,	a	range	of	innovations	was	

implemented	into	the	system:

•	 low	noise	electronics	with	up	to	30	%	longer	sampling	

	 time	per	pixel	via	over-sampling	for	all	detectors

•	efficient	light	collection	by	means	of	innovative	grating	

	 and	spectral-recycling	loop	design

•	NDD	optimally	positioned	for	the	sample	so	as	to

	 capture	scattered	emission	light

•	GaAsP	NDD	detector	and	BiG	(binary	GaAsP):	

	 up	to	twice	the	detection	sensitivity	and	5	times	lower		

	 dark	noise	compared	to	PMTs	

•	BiG	also	to	be	used	in	photon	counting	mode	for	very	

	 dim	fluorescent	samples

The	fundamental	prerequisite	for	all	demanding	applications	in	laser-scanning	

microscopy	is	high	sensitivity	in	detection	with	low	detector	dark	noise.

	 GaAsP	NDD	Detector

	 for	Axio	Examiner

	 1 Beam Splitter

 2 Gathering Lens

 3 Deflection Mirror

 4 Focusing Lens

 5 GaAsP Detector

1 2

3
4

5

10

BiG as non-descanned detector on  
Axio Observer
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Axio Examiner —  
The Milestone for Intravital Microscopy

The	fundamental	prerequisite	for	all	demanding	applications	in	laser-scanning	

microscopy	is	high	sensitivity	in	detection	with	low	detector	dark	noise.

Access	to	samples	is	one	of	the	decisive	factors	when	using	intravital	microscopy	stands.		

The	Axio	Examiner	provides	optimal	conditions	for	this	area	in	particular.

To	make	the	sample	area	easily	accessible	and	to	provide	

optimal	viewing,	the	optical	axis	of	the	stand	is	right	in	front.	

With	a	sample	area	up	to	10	cm,	the	Axio	Examiner	is	es-

pecially	suited	for	dealing	with	living	animals.	The	compo-

nents	are	controlled	via	the	separate	TFT	Remote	Control	

Panel	or	via	controls	positioned	at	the	very	front	of	the	

stand.	

In	conjunction	with	the	LSM	7	family	of	multiphoton	systems		

the	motorization	of	the	condenser	carrier	allows	maintain-

ing	focus	while	imaging	large	Z-stacks	with	NDDs	in	trans-

mission.	The	systems	also	support	additional	contrasting	

techniques	such	as	DIC	or	Dodt	contrast.

The	W-Plan	Apochromat	20	×	/	1.0	 is	 the	 classic	objective	

for	 electrophysiology	 with	 multiphoton	 imaging.	 A	 high	

numerical	aperture	and	a	1.9	mm	working	distance	with	

low	 magnification	 are	 the	 decisive	 qualities	 for	 both	 ap-

plications.	With	up	to	30	%	more	light	collection	efficiency	

than	comparable	objectives	and	an	exceedingly	high	trans-

mission	up	to	a	wavelength	of	1100	nm,	it	 is	among	the	

best	 in	 its	 class.	 Moreover,	 like	 all	 immersion	 objectives	

used	 in	electrophysiology,	 it	offers	a	 large	 front	angle	 in	

order	to	place	the	patch	pipette	on	the	cell	under	exami-

nation	with	minimal	effort.
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Special Imaging Modes —  
More than “Just” Multiphoton Microscopy 

Thanks	to	its	excellent	signal-to-noise	ratio,	the	LSM	710	NLO	and	LSM	780	NLO		

offer	additional	possibilities	for	image	acquisition	and	analysis.

The	 turnkey	 systems	offer	 Image-Correlation	Spectroscopy	

(ICS),	a	technique	developed	by	E.		Gratton	and	P.	Wiseman.	

ICS	requires	no	special	hardware	and	its	analysis	is	done	in	

the	normal	scanned	image.	ICS	also	produces	a	real	image	

as	a	result.	In	this	way,	for	example,	information	about	the	

number,	 aggregation,	 and	 the	 diffusion	 coefficient	 of	

many	quick-moving	fluorescent	molecules	in	a	sample	can	

be	obtained.

Basisfarben

Akzentfarben

1

2

34

	 Light	Path	for		

	 Detecting	SHG

	 1	 Objective

	 2	 Specimen

	 3	 Filter

	 4	 Detector

Color coded FLIM image (ps) of hepatocytes stained for Cyto- 
chrome C (Alexa Fluor 488) and Mitochondria (Alexa Fluor 564). 
Lifetime image acquired using 568 nm for excitation.  
Specimen: R. Pick and R. Nitschke; University of Freiburg, Molecular 
Medicine and Life Imaging Center, Germany 
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With	 the	 pulsed	 multiphoton	 laser	 another	 method	 is	

available	 that	 allows	 molecules	 and	 even	 their	 spatial	

interaction	 to	 be	 traced.	 Fluorescence	 Lifetime	 Imaging	

Microscopy	(FLIM)	determines	the	lifetime	of	the	emitted	

fluorescence.	 This	 makes	 it	 the	 ideal	 method	 for	 FRET	

experiments	 analyzing	 whether	 proteins	 are	 located	 less	

than	10	nm	apart	and	thereby	capable	of	interacting.	FLIM	

can	also	be	performed	using	In	Tune,	the	pulsed	tunable	

laser	ranging	from	488	to	640	nm.

The	 special	 high	 NA	 condenser	 of	 the	 Axio	 Examiner,	

which	also	transmits	in	the	UV	range,	and	the	highly	sensi-

tive	NDDs	in	transmission,	show	very	quickly	and	clearly	a	

frequency	 doubling	 by	 means	 of	 anisotropic	 structures	

(SHG	,Second	Harmonic	Generation).	This	additional	signal	

can	be	 recorded	 simultaneously	with	differential	 interfer-

ence	contrast.	High	dynamic	range	(HDR)	imaging	proivdes	

an	excellent	approach	to	balance	the	signal	brightness	for	

example	 between	 bright	 neuronal	 cell	 bodies	 and	 their	

thin	processes.
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The	 combination	 of	 optical	 and	 electrophysiological	

methods	 helps	 studying	 changes	 in	 ion	 concentration	

within	 cells	 or	 visualizing	 changes	 in	 bioelectrical	 poten-

tials	of	cell	membranes	which	can	be	induced	by	a	locally	

targeted	release	of	neurotransmitters	via	photolysis.		

Effective	optical	manipulation	is	ideally	performed	sequen-

tially	or	simultaneously	using	a	second,	independently	set	

laser.

Concentrating	 on	 the	 essentials	 for	 multiphoton	 micros-

copy	 the	 LSM	 7	MP	 is	 equipped	 with	 optimized	 optics	

reaching	far	into	the	near	infrared	for	efficient	excitation.	

It	 can	 be	 set	 up	 with	 one	 or	 two	 scanners	 for	 imaging	

combined	with	 sequential	 or	 simultaneous	manipulation.	

A	 motorized	 stage	 for	 convenient	 animal	 positioning,	

incubation	 solutions	 and	 platforms	 for	 electrophysiology	

all	 team	 up	 to	 realize	 individual	 expert	 set	 ups	 for	 intra	-

vital	imaging.

LSM 7 MP – The Expert
for Intravital Multiphoton Microscopy

Efficient	excitation	combined	with	high	detection	sensitivity	plus	a	variety	

of	system	set	ups	–	install	today,	image	tomorrow.

“This is multiphoton microscopy made easy with 

all the obvious advantages. The system can supply 

exquisite 5D data from difficult samples. 

It is an obvious answer to sites where multiphoton 

microscopy has become a priority.”  

Dr. Dave Spiller, School of Biological Sciences, 

Center for Cell Imaging, University of Liverpool, UK



14

ZEN — Efficient Navigation

The	 intuitive	 and	 simple	 interface,	 is	 optimized	 for	 a	 30-

inch	widescreen	monitor.	It	offers	a	number	of	very	user-

friendly	 functions.	 Its	 innovative	 concept	 for	 beginners	

and	expert	users	keeps	the	software	clear	and	easy-to-use	

without	 limiting	 important	 functionality.	 Using	 the	 work-

space	 zoom,	 the	 size	 of	 the	 display	 can	 be	 adjusted	 as	

needed.	User-	and	experiment-specific	settings	are	saved	

separately	and	retrieved	at	a	moment’s	notice.	Smart	Set-

up	automatically	sets	the	imaging	parameters	when	know-

ing	the	dyes	and	markers	employed	providing	an	easy	be-

ginning	for	most	imaging	applications.	

Using	the	reliable	ZEN	imaging	software	makes	it	easy	to	concentrate		

on	what’s	most	important.

In	addition	 there	are	 various	 functions	 specifically	 impor-

tant	 for	multiphoton	applications.	As	 the	multiphoton	 la-

sers	 including	pre-chriping	units	 are	 fully	 integrated	 into	

the	 software,	 wavelenghts	 are	 set	 automatically	 when	

chosen	for	a	specific	task	like	sequential	imaging	with	two	

different	 wavelengths	 or	 manipulating	 with	 one	 wave-

length	and	imaging	with	another.	
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Within	large	Z-stacks	equally	bright	images	are	generated	

using	 the	 automatic	 adjustment	 of	 imaging	 parameters	

like	laser	power	and	detector	settings.	For	up	to	10	diffe-

rent	positions	these	parameters	can	be	defined	and	reused	

with	the	general	imaging	settings.

Systems	that	are	constantly	in	use	and	operated	by	many	

different	users	are	at	particular	risk	of	losing	their	optimal	

calibration	over	longer	periods	of	time.	This	can	adversely	

affect	 results	 gathered	 in	 both	 comparative	 studies	 and	

standard	 applications.	 The	 maintenance	 tool	 allows	 the	

operator	 to	 automatically	 re-calibrate	 the	 system	 at	 any	

time.	 Moreover,	 the	 software	 indicates	 immediately	

whether	the	system	is	functioning	optimally.

Mouse cortex intravital: EYFP-expressing neurons 
(yellow) and microglial cells expressing EGFP (cyan). 
Transparency projection of 25 single images of 1.5 µm 
distance. Signals were additionally separated using  
the function Channel Unmixing.  
Specimen: F. Nadrigny, F. Kirchhoff,  
MPI of Experimental Medicine, Göttingen, Germany
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Microscopes

Stands Upright: Axio Imager.Z2, Axio Imager.M2, Axio Examiner, Axio Observer.Z1 with rear port

Z drive Smallest increments: Axio Imager.Z2: < 25 nm; Axio Imager.M2: < 25 nm; Axio Observer.Z1: < 25 nm; Axio Examiner: < 30 nm;  
fast Piezo objective or stage focus accessory; Definite Focus unit for inverted stand

XY stage (option) Motorized XY-scanning stage, with Mark & Find function (xyz) and Tile Scan (mosaic scan);  
smallest increments 1 µm (Axio Observer), 0.2 µm (Axio Imager) or 0,25 µm (Axio Examiner)

Accessories Digital microscope camera AxioCam; integration of incubation chambers

Scannning Module

Models Scanning module with 2, 3 or 34 spectral detection channels; high QE for LSM 780 (45 % for GaAsP typical), 3 × lower dark noise compared to 
conventional PMTs; up to 10 individual, adjustable digital gains; prepared for lasers from UV to IR

Scanners Two independent, galvanometric scan mirrors with ultra-short line and frame flyback; highly linear scanning process

Scan resolution 4 × 1 to 6144 × 6144 pixels; also for multiple channels; continuously variable

Scanning speed 15 × 2 speed stages; up to 8 frames/sec with 512 × 512 pixels (max. 250 frames/sec 512 × 16);  
up to 4000 lines per second

Scan zoom 0.6 × to 40 ×; digital variable in steps of 0.1 (on Axio Examiner 0.67 × to 40 ×)

Scan rotation Free rotation (360 degrees), in steps of 1 degree variable; free xy offset

Scan field 20 mm field diagonal (max.) in the intermediate plan, with full pupil illumination; 18 mm for Axio Examiner

Pinholes Master-pinhole pre-adjusted in size and postion, individually variable for multi-tracking and short wavelengths (e.g. 405 nm)

Beam path Exchangeable TwinGate main beam splitter with up to 100 combinations of excitation wavelengths and outstanding laser light suppression;  
optional laser notch filters for fluorescence imaging on mirror-like substrates (on request); outcoupling for external detection modules  
(e.g., FCS, B&H FLIM); low-loss spectral separation with Recycling Loop for the internal detection

Spectral detection Standard: 2, 3 or 34 simultaneous confocal fluorescence channels with highly sensitive low dark noise PMTs; 32 x GaAsP for LSM 780 NLO; spectral 
detection range freely selectable (resolution down to 3 nm); additionally two incident light channels with APDs for imaging and single photon 
measurements; transmitted light channel with PMT; cascadable non-descanned detectors (NDD) with PMT or GaAsP NDD

Data depth 8-bit, 12-bit or 16-bit selectable; up to 37 channels simultaneously detectable

Laser Inserts

Laser inserts (VIS, V) (VIS, V, In Tune) pigtail-coupled lasers with polarization preserving single-mode fibers; stabilized VIS-AOTF for simultaneous intensity control; 
switching time < 5 µs, or direct modulation; up to 6 V/VIS-laser directly mountable in the scanning module; diode laser (405 nm, CW/pulsed) 30 mW;  
diode laser (440 nm, CW+pulsed) 25 mW; Ar-laser (458, 488, 514 nm) 25 mW or 35 mW; HeNe-laser (543 nm) 1 mW; DPSS-laser (561 nm) 20 mW;  
HeNe-laser (594 nm) 2 mW; HeNe-laser (633 nm) 5 mW (pre-fiber manufacturer specification)

External lasers  
(NLO, VIS, V)

Prepared laser ports for system extensions; direct coupling of pulsed NIR lasers of various manufacturers (including models with prechirp compensation);  
fast intensity control via AOM; NIR-optimized objectives and collimation; fiber coupling (single-mode polarization preserving) of external In Tune Laser, 
(488-640nm, <3nm width, pulsed) 1,5mW and prepared for UV laser (355nm, 60mW), manipulation lasers of high power in the VIS range 488–561 nm 
(e.g., LSM 7 DUO-systems)

Electronics Module

Realtime electronics Control of the microscope, the lasers, the scan module and other accessory components; control of the data acquisition and synchronization  
by real-time electronics; over-sampling read out logic for best sensitivity; data communication between real-time electronics and user PC via  
Gigabit-Ethernet interface with the possibility of online data analysis during image acquisition

User PC Workstation PC with abundant main and hard disk memory space; ergonomic, high-resolving 16:10 TFT flat panel display; various accessories;  
operating system Windows Vista 32 or 64 bit; multi-user capable

LSM 710 NLO and LSM 780 NLO
Technical Data
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ZEN Standard Software

System configuration Workspace for comfortable configuration of all motorized functions of the scanning module, the lasers and the microscope;  
saving and restoring of application-specific configurations (ReUse)

System self-test Calibration and testing tool for the automatic verification and optimal adjustment of the system 

Acquisition modes,  
Smart Setup

Spot, line / spline, frame, z-stack, lambda stack, time series and all combinations (xyz  t); online calculation and display of ratio images; 
averaging and summation (line / framewise, configurable); OSCiscan and step scan (for higher frame rates);  
smart acquisition setup by selection of dyes

Crop function Convenient and simultaneous selection of scanning areas (zoom, offset, rotation)

RealROI scan,  
spline scan

Scanning of up to 99 arbitrarily shaped ROIs (Regions of Interest); pixel-precise switching of the laser; ROI definition in z (volume);  
scan along a freely defined line

ROI bleach Localized bleaching of up to 99 bleach ROIs for applications such as FRAP (Fluorescence Recovery After Photobleaching) or uncaging;  
use of different speeds for bleaching and image acquisition; use of different laser lines for different ROIs

Multitracking Fast change of excitation lines at sequential acquisition of multicolor fluorescence for reduction of signal crosstalk and for increased dynamics without 
global increase of laser exposure

Lambda scan Parallel or sequential acquisition of image stacks with spectral information for each pixel

Linear unmixing Generation of crosstalk-free multifluorescence images with simultaneous excitation; spectral unmixing – online or offline, automatically or interactively; 
advanced logic with reliability figure

Visualization XY, orthogonal (xy, xz, yz); cut (3D section); 2.5D for time series of line scans; projections (maximum intensity); animations; depth coding (false colors); 
brightness; contrast and gamma settings; color selection tables and modification (LUT); drawing functions

Image analysis and 
operations

Colocalization and histogram analysis with individual parameters; profile measurements on any line; measurement of lengths, angles, surfaces, inten- 
sities etc; operations: addition, subtraction, multiplication, division, ratio, shift, filtering (low pass, median, high-pass, etc; also customizable)

Image archiving, 
exporting & importing

Functions for managing of images and respective recording parameters; multi-print function;  
over 20 file formats (TIF, BMP, JPG, PSD, PCX, GIF, AVI, Quicktime, etc) for export

Optional Software

LSM Image VisArt plus Fast 3D and 4D reconstruction; animation (different modes: shadow projection, transparency projection, surface rendering);  
package 3D for LSM with measurement functions upon request

3D deconvolution Image restoration on the basis of calculated point-spread function (modes: nearest neighbor, maximum likelihood, constraint iterative)

ROI-HDR High dynamic range imaging mode with intelligent local improvement of signal dynamics, free choice of gain or laser power modulation

Physiology / 
Ion concentration

Extensive analysis software for time series images; graphical mean of ROI analysis;  
online and off-line calibration of ion concentrations 

FRET plus Recording of FRET (Fluorescence Resonance Energy Transfer) image data with subsequent evaluation;  
supports both the methods acceptor photobleaching and sensitized emission

FRAP Analysis of the intensity kinetics of FRAP (Fluorescence Recovery After Photobleaching) experiments.

Visual macro editor Creation and editing of macros based on representative symbols for programming of routine image acquisitions;  
package multiple time series with enhanced programming functions upon request

VBA macro editor Recording and editing of routines for the automation of scanning and analysis functions

Topography package Visualization of 3D surfaces (fast rendering modes) plus numerous measurement functions (roughness, surfaces, volumes)

StitchArt plus Mosaic scan for large surfaces (multiple XZ profiles and XYZ stacks) in brightfield mode

RICS image correlation Single molecule imaging and analysis for all LSM 710 and LSM 780 systems with PMT detectors (published by Gratton)

Certifications:
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LSM 710 NLO and LSM 780 NLO
System Overview 
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Perfection Is No Miracle
The precision and performance of our instruments derives from our ongoing pursuit  
of technological perfection. Our products have provided the stepping-stones  
for many important discoveries and scientific breakthroughs. 
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BioSciences 
Phone : + 49 3641 64 3400
Telefax : + 49 3641 64 3144
E-Mail :  micro@zeiss.de
 
www.zeiss.de/lsm

LSM 710 NLO and LSM 780 NLO 

• Cascading of up to 5 NDDs in reflected light and 

 transmitted light position (depending on stand)

• High-performance GaAsP NDD detector and / or BiG

• Objective W-Plan Apochromat 20 × / 1,0 NA 

• Transmission PMT for simultaneous recording of  

 differential interference contrast or Dodt contrast signals

• Automatic calibration of all opto-mechanical elements  

 in the scanning head

• Fully SW-integrated femtosecond lasers

• Combination of NLO laser with VIS lasers (450–640 nm),  
 UV laser and In Tune possible

• Individual collimating lenses for a precise overlay of all  

 the excitation wavelengths in use

• High-speed scanning mirror with up tp 8 fps 

Carl Zeiss Microscopy GmbH
07745 Jena, Germany
BioSciences
microscopy@zeiss.com
www.zeiss.de/lsm


	60-1-0022_e_LSM700.pdf
	60-1-0014_e LSM710.pdf
	EN_41_011_022_lsm7mp.pdf
	60-1-0015_LSM_780_e.pdf
	60-1-0025_e_LSM-710-NLOand-LSM-780-NLO.pdf

	INT Button 3: 
	Page 1: 

	Play Video 3: 
	Video Play 3: 
	Play Video 6: 
	Play Video 4: 
	Play Video 5: 


