
From Eye to Insight
www.major.com.tw

2020.08.19  



Leica Microsystems | STELLARIS Presentation | 2020

©  Leica Microsystems GmbH. Registered Office: Wetzlar. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

STELLARIS Is Built On These Key Attributes
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STELLARIS Gives You The Power To See More
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STELLARIS Gives You More Brightness, More Detail

COS7 mitotic cells. Chromatin (cyan, mCherry), mitotic spindle (yellow, EGFP), Golgi (red, Atto647N), mitochondria (green, AF532), actin filaments (magenta, SiR700)
Sample courtesy of Jana Döhner, UrsZiegler, University of Zürich; cells expressing mCherrywere a kind gift of Daniel Gehrlich. SiRwas a kind gift of Spirochrome.

Traditional Confocal

> More brightness, more detail

> Expanded multicolor flexibility

> Gentle live-cell imaging
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The First Key Innovation: The New Power HyD Detector Family

Power HyDTM R
The new choice for near infraReddetection

> All-round detector, high performance 
throughout the spectrum

> Leica Si-based technology, hybrid 
analog/photon counting modes

> Specialized for fast FALCON and t-
STED in the visible range up to far-red 
range

> Leica GaAsP-hybrid technology

> Specialized for fast FALCON and  t-
STED in the Near-Infrared range

> Leica GaAsP-hybrid technology

Power HyDTM X
The new eXcellencein functional imaging

Power HyDTM S
The new standard for STELLARIS
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Enhanced Spectral Freedom: STELLARIS 8

The Power HyD Family Covers The Needs Of Applications Throughout The Spectrum

Leica Power HyD S
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Power HyD S: The New Standard For STELLARIS
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Power Counting: The New Photon Counting In STELLARIS

STELLARIS Power Counting

Sparseoccurrence
Frequent occurrenceat 

distanceabovepulse pair resolution

Frequent occurrenceat 
distancebelowpulse pair resolution

Recognition of two overlapping
photons is enabled by taking the pulse width 
into account

Traditional Photon Counting

Sparseoccurrence
Frequent occurrenceat 

distanceabovepulse pair resolution

Frequent occurrenceat 
distancebelowpulse pair resolution

Simple thresholdingof detectorsignalsmisses
abundant photons, resultingin a deadtime for
detectionand a saturationof counts.

Low signal intensities:
Power counting and 

traditional counting results match

High signal intensities:
Power counting significantly enhances
detection sensitivity and dynamic range



Leica Microsystems | STELLARIS Presentation | 2020

©  Leica Microsystems GmbH. Registered Office: Wetzlar. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

What Is The Benefit Of Power Counting? 

Conventional Photon Counting STELLARIS Power Counting

HeLa cells, CF488-WGA (497-600 nm), 12kHz resonant scanner, maximum projection of z-stack;

LIGHTNING processed. 

Power Counting Extends Signifiantly Dynamic Range And Linearity



Leica Microsystems | STELLARIS Presentation | 2020

©  Leica Microsystems GmbH. Registered Office: Wetzlar. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

Traditional Confocal

COS7 cells. Actin (magenta, SiR-Actin 657-740 nm), Mitochondria (cyan, AF750 760-790 nm), Microtubules (yellow, AF790 810-850 nm)

Sample Courtesy: Jana Döhner, UrsZiegler, University of Zurich

STELLARIS Gives You Expanded Multicolor Flexibility
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The Second Key Innovation: The Next Generation White Light Lasers

> Complete spectral freedom with excitation perfectly matched to the fluorochrome

> Less complexity, more flexibility: a single laser to do the work of many. Up to 8 single excitation lines can be used 
simultaneously

485 nm -685 nm

440 nm -790 nm

Traditional Confocal
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Á 440-790 nm tunable

White Light Laser
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Zebrafish posterior lateral line primordium migration. Cell membrane (cyan), Nuclei (magenta)

Sample Courtesy: Jonas Hartmann, Gilmour Group, EMBL Heidelberg.

STELLARIS Gives You Gentle Live Cell Imaging

> Perform imaging for longer periods, since both 
excitation as well as detection are optimally tuned

> Preserve sample integrity through efficient signal 
acquisition at the lowest required levels of 
illumination

> Possible thanks to redesigned optics for optimized 
transmission
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The Red Extended Benefits Of Our Next Generation WLLs

> Excite each fluorophoreoptimally at its excitation 
peak

> Enhance multiplexing capabilities by adding up to 3 
more fluorophoresin the NIR range CF680

CF700

CF750

Alexa 680

MitoView720

Alexa 750

Alexa 700

BioTracker NIR750

ATTO 680

ATTO 700

ATTO 725

ATTO 740

CellBrite NIR680

CellBrite NIR700

CellBrite NIR750

CellBrite NIR770

Some 685 nm excitable dyes:
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Enhanced Spectral Freedom: STELLARIS 8

The Power HyD Family Covers The Needs Of Applications Throughout The Spectrum

Leica Power HyD S
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STELLARIS Gives You Expanded Multicolor Flexibility

1 channel 3 channels extended to NIR

Traditional Confocal

COS7 cells. Actin (magenta, SiR-Actin 657-740 nm), Mitochondria (cyan, AF750 760-790 nm), Microtubules (yellow, AF790 810-850 nm)

Sample Courtesy: Jana Döhner, UrsZiegler, University of Zurich
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What Is Behind The White Light Laser Technology?

Leica AOBS

> Tunabilityis achieved with the Acousto
Optical Beamsplitter(AOBS)

> Replaces dichroic/multi-dichroic 
mirrors/wheel-sliders needed for beam 
splitting

> Microsecond switching time for line 
sequential acquisition

> Free choice of wavelength with nm 
precision across the spectrum



Leica Microsystems | STELLARIS Presentation | 2020

©  Leica Microsystems GmbH. Registered Office: Wetzlar. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

Acousto Optical Beam Splitter (AOBS)

from laser

microscope
to detector

acoustooptic crystal 
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Acousto Optical Beam Splitter (AOBS)

RF1
microscope

from laser

to detector

acoustooptic crystal 
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to detector
microscope

acoustooptic crystal 

from laser

Acousto Optical Beam Splitter (AOBS)
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The Leica AOBS Maximizes Signal Collection

> Collect more light, thanks to the steep edges and narrow width of the of reflection bands
> Reduce overall light dose, thanks to the flexibility on the excitation side
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Prism

STELLARIS Is Fit For Purpose

Photon-preserving dispersion
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ǨşƁƮ

Dispersive Element: Grating vs Prism

Prism
Á No additional orders
Á Prisms lose only a few percent at the surfaces, this 

is reducedby anti-reflective coatings

Grating
ÁLight is distributed to many orders, only one is used
ÁLight is lost by scattering
ÁOnly S-polarized light is used efficiently
ÁƆƱƠƳƨƭƦşƮƭƫƸşƮƯƳƨƬƨƹƤƣşƥƮƱşƮƭƤşƶƠƵƤƫƤƭƦƳƧşŧɼơƫƠƹƤɽŨ
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Spectral Detection

STELLARIS Is Fit For Purpose
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STELLARIS Potential Delivers The Following Benefits

> Explore new dimensions of information

> Improve image quality

> Multiplex beyond the spectral optionsRoot-hypocotyl-junction of Arabidopsis thaliana. Chloroplasts (endogenous fluorescence); actin 

(Life-Act Venus: Era et al. Plant Cell Physiol., 2009); membranes (Propidium iodide). Sample 

courtesy: Melanie Krebs, COS, University of Heidelberg.
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The Technology Behind STELLARIS Potential

TauSense
TM

> Set of tools based on fluorescence lifetime
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Explore A New Dimension Of Information

TauSense Tool:

TauContrast

Traditional Confocal
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The Technology Behind TauContrast

> Fluorescence Intensity (Nphotons)

> Fluorescence Lifetime (ns)
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The Technology Behind TauContrast

> Fluorescence Intensity (Nphotons)

> Photon Arrival Time (ns)

> Fluorescence Intensity (Nphotons)

> AveragePhoton Arrival Times (AAT, ns)

1) FPGA
2) Pixel-by-pixel
3) On the fly
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The Technology Behind TauContrast

> Fluorescence Intensity (Nphotons)

> Photon Arrival Time (ns)

> Fluorescence Intensity (Nphotons)

> AveragePhoton Arrival Times (AAT, ns)

1) FPGA
2) Pixel-by-pixel
3) On the fly
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The Technology Behind TauContrast

> Fluorescence Intensity (Nphotons)

> Photon Arrival Time (ns)

1) FPGA
2) Pixel-by-pixel
3) On the fly

> Fluorescence Intensity (Nphotons)

> AveragePhoton Arrival Times(AAT, ns)
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The Technology Behind TauContrast
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The Technology Behind TauContrast

TauContrast Gives Instant, Pixel-by-Pixel AAT, With Every Image (Live/Acquired)
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TauSense Tool:

TauGating

Traditional Confocal

Improve Image Quality


