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Uber Elementarakte mit zwei Quantenspringen

1931 Maria Goeppert-Mayer Vo Aaria Gonpore- ey

(Gottinger Dissertation)
(Mit 5 Figuren)

Uber Elementarakte mit zwei Quantenspriingen,” Ann. Phys. 9(3), 273-294

Einleitung
Der erste Teil dieser Arbeit beschiftigt sich mit dem
Zusammenwirken zweier Lichtquanten in einem Elementarakt.
Mit Hilfe der Diracschen Dispersionstheorie?) wird die Wahr-
scheinlichkeit eines dem Ramaneffekt analogen Prozesses,
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1961 Kaiser and Garrett

TWO-PHOTON EXCITATION IN CaF,:Eu?*
——

. B . . » W. Kaiser and C. G. B. Garrett
Two-Photon Excitation in CaF2:Eu2+,” Phys. Rev. Lett. 7(6), 229-231 Bell Telephone Laboratories, Murray Hill, New Jersey
(Received August 28, 1961)

With the development of optical masers,'=3 it responding to the diameter of the incident light
is now possible to study two-photon processes beam. When pure CaF, was illuminated by the
which necessitate intense sources of monochro- optical maser in the same way, no light with
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Two-Photon Laser Scanning Fluorescence Microscopy
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Samples & Light Interaction
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Samples & Light Interaction

50 um

450 pm

3D sample
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Samples & Light Interaction
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ﬁl * Deeper to the sample

50 um

450 pm

\ * Less damage to the sample




Deeper into the sample
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Deeper into the sample
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- near IR light -

Pellicer and Bravo (2011)



Deeper into the sample

IR light
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Less damage to the sample
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IR light UV light




Less damage to the sample
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IR light

* No UV light
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1-photon experiment
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BFP-encoding mTagBFP2-Lifeact-7 plasmid

@ EBFPEX
@ EBFPEM
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UV - blue excitation light |

Mealiea D. et al. (2020)
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* UV - blue excitation light
* Not only ROl excited

@ EBFPEX
@ EBFPEM



1-photon experiment
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1-photon experiment
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1-photon vs 2-photon experiment
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1-photon vs 2-photon
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1-photon vs 2-photon
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2-photon
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2-photon
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2-photon hardware - laser source
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2-photon hardware - objective
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2-photon hardware
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Bruker Ultima Leica Stellaris 8




2-photon experiment
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2-photon experiment
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* Lower resolution
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Less photons

Photobleaching
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2-photon - standard imaging
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3D tissue engineered skin construct

Zikmundova M.



2-photon - standard imaging
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Fluorescein - blood flow through cranial window

KalaD.



2-photon - photoactivation
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Activation of social-stimuli responsive neurons is linked to feeding behavior

Example adjacent, non-targeted cells

Representative cells targeted with spiral stim

Jennings et al. Nature 2019, Deisseroth Lab, Stanford



2-photon - resonant imaging
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Calcium waves in cardiac muscles

G. Ellis-Davies, Mount Sinai School of Medicine New York



2-photon - volumetric imaging
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Volumetric imaging through cranial window

M. Goard et al., eLife 2016, Sur lab, MIT



2-photon - flexibility
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Automated stage correction - API

E. Scheer, Cori Bargmann Laboratory, Rockefeller University



What next...
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3-photon fluorescence imaging |IEM

Label-free techniques

* Autofluorescence

« Raman (CARS, SRS)

* Second Harmonic Generation (SHG)
* Third Harmonic Generation (THG)

Spinning disk with Brillouin modality IPHYS

Prakash Kara lab, U.Minnesota



upcoming events 2025!

10.-.11.12.2025

September 2026

Mechanical characterization of biological
samples using correlative methods

- registration open

Advanced Course on Preclinical Imaging

- registration in 2025
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Mechanical
characterization of
biological samples using
correlative methods
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For future development, we need YOU!

@  @iphysbioimaging
&  bioimaging.fgu.cas.cz
@ www.czech-bioimaging.cz
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