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Traditional Confocal STELLARIS
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B > More brightness, more detalil
-~ Expanded multicolor flexibility

> Gentle livecell imaging

COS7 mitotic cells. Chromatin (ogeriy mitotic spindle (yellow, EGFP), Golgi (red, Atto647N), mitochondria (green, AF532), actin filaments (magenta, SiR700)
Sample courtesy of JBBanerUrsZiegler, University of Zirich; cells expreSsiegyere a kind gift of DaBrghrlichSiRwas a kind gift®pirochrome
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Power HyD' S

The new standard foFELLARIS

All-round detector, high performance
throughout the spectrum

Leica Sibased technology, hybrid
analog/photon counting modes

STELLARS| bo\ver Hy DY X

/ The neve<cellencen functional imaging

Specialized for fast FALCQ@Ndt -
STED in the visible rangetodarred
range

Leica GaAsybrid technology

Power HyD' R
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Specialized for fast FALC@Nd t -
STED in the Nednfrared range

Leica GaAsRybrid technology

#LONFOCALREIMAGINED Seica
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Leica PowedyD S

B Leica Power HyD Family

m conventional GaAs PMT's
m conventional MA PMT's

blue - green
450 - 560 nm

orange - red
560 - 720 nm

Wavelength [nm

extended red
720 -850 nm




ANALOG
DETECTION

PHOTON
COUNTING
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Tj\ A A LASER PULSES
g g g > time
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Detectok
Output :

— Pixelvalue

Analog :
Signal :

|

Digital
Signal :

T ﬂ | ._.” R ScCounts = Pixalalue
P P P t(s)

ANALOG DETECTION

AHighdynamiaange
ATraditional mode for confocal

PHOTON COUNTING

A Sensitivityto faintessignals

AQuantitative applications

AFluorescence Lifetidbased
applications FALCON, TauSense)

Jeica



Power Counting: The New Photon Counting In STELLARIS

Traditional Photon Counting

/ misses a count

Simplethresholdingf detectosignalsnisses
abundarphotongresultingin adeadimefor
detectiorand asaturationf counts

Frequenbccurrencat Frequenbccurrencat

Sparseccurrence . - . . . .
P distancabovepulse pairesolution distancdelowpulse pairesolution

STELLARIS PoweTounting

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

Frequenbccurrencat Frequenbccurrencet
distancebovepulse pairesolution distancéelowpulse pairesolution

Sparseccurrence

Low signal intensities: High signal intensities:
Power counting and Power counting significantly enhances
traditional counting results match detection sensitivity and dynamic range
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'Qonventional Photon Counting "
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COS7 cells. Actin (mageiRActin 65740 nm), Mitochondria (cyan, AF7800&@n), Microtubules (yellow, AF798@BhM)
Sample Courtesy: J&xidnerUrsZiegler, University of Zurich
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Traditional Confocal ‘ ‘ ‘

STELLARIS

400 450 500 550 600 650 700 750 800

440 nm790 nm

=~ Complete spectral freedom with excitation perfectly matchdicodtierome

> Less complexity, more flexibility: a single laser to do the work of many. Up to 8 single excitation lines ca
simultaneously
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4403790nm tunable

D o pmpnitR 470 nm
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> Perform imaging for longer periods, since both
excitation as well as detection are optimally tune

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

> Possible thanks to redesigned optics for optimiz
transmission

Zebrafish posterior lateral line primordium n@gihtimembrane (cyan), Nuclei (magenta)
Sample€ourtesy: Jonas Hartmann, Gilmour Group, EMBL Heidelberg.
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Some 685 nm excitable dyes:

> Excite eacHuorophor@ptimally at its excitation
peak ATTO 740

> Enhance multiplexing capabilities by adding up to 3

morefluorophores the NIRrange CF680

CellBrite NIR680
CF750
BioTracker NIR750
Alexa 700

CellBrite NIR700
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ATTO 700
CellBrite NIR750
Alexa 750
CF700
MitoView720
CellBrite NIR770
Alexa 680
ATTO 680
ATTO 725
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Enhanced Spectral Freedom: STELLARIS 8
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The Power HyD Family Covers The Needs Of Applications Throughout The Spectrum
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detection wavelength [nm] detection wavelength [nm]

400 550 650 400 950 650 750 850

T R B
1 _channel ; 3 channels extended to NI

COS7 cells. Actin (mageiRActin 65740 nm), Mitochondria (cyan, AF7800&@n), Microtubules (yellow, AF798@BhM)
Sample Courtesy: J&xidnerUrsZiegler, University of Zurich
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A

Leica AOBS

> Tunabilityis achieved with thAecousto
OpticalBeamsplittefAOBS)

> Replaces dichroic/midichroic
mirrors/wheedliders needed for beam
splitting

> Microsecond switching time for line
sequentiacquisition

> Free choice of wavelength with nm
precision across the spectrum
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acoustooptic crystal
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from laser

. to detector
microscope
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acoustooptic crystal

to detector

from laser
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acoustooptic crystal

o

to detector

from laser
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The Leica AOBS Maximizes Signal Collection

Transmission Curves for Different Beam Splitting Devices

488 nm 561 nm
488 nm h61 nm 633 nm 458 nm \ 514 nm 594 nm

Y Y
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v v U Dichroic| AOBS
450 500 550 600 650 700 450 h00 550 600 650 700
Emission [nm] Emission [nm]

Fig. 1a: Dichroic. Non-flexible reflections on bands. Fig. 1b: ADBS. All wavelength are fully flexible, adjusting to your experiment.

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

n, editing, distribution, as well as in the event of applications for industrial property rights.
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Photorpreserving dispersion
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Dispersive Element: Grating vs Prism

Incident O'" order
_1St +1St

-2 nd

Losses
90°
_r
Grating Prism
Light is distributed to many orders, only one is used No additional orders
Light is lost by scattering Prisms lose only a few percent at the surfaces, this

Only Spolarized light is used efficiently
S0O0YezfRSTfLEsTUYaTesPasp Tos Tt Brugsdyanyelgcivecoalings . p,
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STELLARIS Is Fit For Purpose

Spectral Detection
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POTENTIAL
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B 5
Roothypocotylinction dirab| opsis hal‘aﬁmloroplai“teﬂﬁnd geno Iuoresc nce); a
(LifeAct Venus: Era et al. Plant Ce Physiol., 2009); rﬁ'ém ranes (P ropldlum |od|§fe)
courtesy: Melanie Krebs, COS, University of Heldelberg
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i% Multiplex beyond the spectral options



STELLARIS 8 o
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excited
state (S1) —.:

> Fluorescence Intensityrdn}

Fluorescence * e L
Emission > Fluorescendafetime (ns)

round “If’
state (So)

Excitation
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> Fluorescence Intensityrddng
> Photon Arrival Tim@s)

ey 1) FPGA
T/\ J\ /\ , 2) Pixelby-pixel
DETECTED 3) On the fIy

i PHOTON

siTnali A A i\\

o =

t (ns)

> Fluorescence Intensity{dNng
> AveragdPhoton Arrival TImesAT, ns)
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> Fluorescence Intensityrddng

> Photon Arrival Tim@s)

e 1) FPGA
A A A 2) Pixelby-pixel
DETECTED 3) On the ﬂy

signal { PHOTON
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> Fluorescence Intensity{dNng
> AveragdPhoton Arrival TImesAT, ns)
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> Fluorescence Intensityrddng
> Photon Arrival Tim@s)

Casin 1) FPGA o
T/\ J\ /\ . 2) Pixelby-pixel : b
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> Fluorescence Intensity (Nphotons)

> Photon Arrival Time (ns)
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LASER

A,

signal

[

A

i\

: DETECTED
{ PHOTON

—
[)'.

0 T
—

P2

—
. tins)

1) FPGA
2) Pixel-by-pixel
3) Onthe fly

> Fluorescence Intensity (Nphotons)

> Average Photon Arrival Times (AAT, ns)

ﬁe@ica 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 even

t of applications for industrial property rights.



> Fluorescence Intensity (Nphotons)

> Photon Arrival Time (ns)

o Py 1) FPGA
LA A A 2) Pixel-by-pixel
A —— 3) Onthe fly
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> Fluorescence Intensity (Nphotons)

> Average Photon Arrival Times (AAT, ns)
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STELLARIS
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