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What do you wanlt ko khow?

Rasies

what are all bhese bubbons I'mw pushing
z=staclke

mysterious stuff in the confocal, which tends to brake

Potential of confocal microscopy Softwares
More Leica SP¥ new types of microscopy
Leiss §10

how to make gqood images

how to believe what I see i
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score i amount of questions

Mohammad Jose
Reza &6 Cabarina
Shiriia Kikta



Results of the quiz for the lecture 1 (basics in light microscopy)

1. Comments about the lecture
it was ok/qood too fast at the end

¥3% 17%

2. Average level of boredom (scale 0-10)

1!

3. Will the information from the lecture be useful for you

yes maybe/some of it

76% REY



Results of the quiz for the lecture 1 (basics in light microscopy)

4. whot would you teach differently

practical examples for the basics

Literature before the lecture

less time for diffraction and Light behaviour

Piease be

Careal ; 7 pre-make the drawings for examples

origin of ""“"“‘ﬁ} hot everyone learis from drawing, videos and text in the
phantom " presentation’
kinowledge

5. would you Like to be your skudent

yes m&fjbe ne!

72% 1¥% 10%
&, Addikional qu@.s&c}hs

do you regret drinking so much coffee during the break with no perspective of having another breal?

more/less info in the lecture
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= a regular epifluorescent microscope with confocal part
mounted on ik



Inverted epifluorescent microscope

HAL i&mg

Eransmitted Light

Eransmitted Light

excitation Light/

UV Lamp

excitation Light



Upright epifluorescent microscope

1. please draw a path for
Eransmitted Light

2. please draw a path for
/ Light

3, whv doesnt Eransmibtted
Light mix up with excitation/
emission Light?

4, how s excitation/emission
Light directed inside the
macrasaope?




312-313 HBO 100
Mercury Arc Lamp
Spectral
ution

1. what Light does the UV
Lamp emik?

Spectral Intensity [W/sr/inm/1000cd]
o
g

2. whab will happemeci when ik
passes throughout the filker?

To Detector 500 600
Wavelength (nm)

— —Ermission
Filter

3. whakt haFPehs to itk on the
dichromakic mirror? where
will it go next?

4, where does the emission Dichroma' ¢ | Excitation

Lighﬁ 30? Mirror Filter

£, whak l«amaevxs to b on the
mirror?

6. what is the emission filker for?




7. what part of the sample will
be at&uauv tlluminaked?

¥. what part of the sample will
be visualised on a CCD camera?

Dichromatic Excitation
Mirror Filter







N - “Locake” tab allows you to use ONLY the
LAR.) epi{tuwres&em& microscope.
i (8 it is handy to find and focus on the
N pi.&te. you want to image with confocal

noubator »
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Fhis Ls where ma

A confocal microscope

and ik all skarks here
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LLasers

Light L
QMFLE{E&QEEQM b.j oscillation
sktimulated -
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lLasers

Lasers contain “gain” medium (can be qas, Liguid, solid buciv, pLasma)

this process is called “pumping” =

N

atoms of the “go\im"' medium are excited by anocther Light source or electric field



lLasers

some atoms of the qain medium can spontaneously relax and emit a photon

if this photon bumps into another excited atom

another akom will relax and emit idenktical Pho&ovx

now there are two photons to bu,mp ko excited akoms!



lLasers

the gain medium is trapped between to mirrors which will reflect the photons onto

excited atowms

the amount of the excited atoms in the “gain” medium is maintained by a Light
source or electric field



THE LASER

All the animations and explanations on
www.toutestquantique.fr
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408, 5§61, 633 nm Lasers Ar Laser

A confocal microscope






Optical fiber

Aluminum Buffer

Doped Silica Clad

Pure Silica Core

total internal reflection
occurs here




Insides of our confocal

syea&ro& dispersmm
using diffraction grit

ad justable prisms targeting
Light to the detectors

debectors



To Detector

Dichromatic Excitation
Mirror Filter

1. what is a difference between Light emitted
b-j a laser and Light emitted bv a UV LamF?

2. does ik need an excitation filker?

3. whak l«atope_v\s o ik on the dichromabic mirror?
where will it go next?

4, where does the emission light 907
&. is there an emission filker in the confocal?
7. what part of the sample will be actually illuminated?

¥. what part of the sample will be visualised on the detector?



Leica has alkernabkive solubions

sFae“:.f:E:TQL dispmsiam
using diffraction grit

ad justable prisms targeting
Light to the detectors

detectors
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Detector = PMT
‘Pho&omu&iptiw tube

Incoming

Photon\ Window

c';?,?;:? ) / f Dynodes H

hitp://micromagnetfsuedusprimer/java/digitalimaging/photomulkiplier/sideonpmt/index html
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?’ka&omulﬁiptmr tube = PMT

Fatease discuss what exad:i.j does the PMT detect:

o amount of photons?
® nfrequev\aj?

o wavelength?

© eherqgy?

please sum up how does the information you get from a
PMT detector differ from what you get with a usual CCD
microscope cameraf



The crown jewel of a confocal
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Confocal Laser Scanning Microscopy
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why is confocal called confocal?

confocal = to have the same foci



1957 pakent bj Marvin Minskey

Z//f
Y
N7 ,
7 .-
%7 FIG. 3.
R’ o
INVENTOR.

MARVIN MINSKY

v BYM beuy,_
‘ ATTORNENYS













The size of the pinhole

For the best signal to noise ratio
pinhole should match khe Atry disk diameter
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The size of an Airy disk

please discuss:

owhat is an Alry disk

o what defines it’s size

owhy is it good to have the
pinhole of the matching

diameker?

T’(Ai«f:j) 061 A /NA

Airy Disk

The Airy Disk

and Point-Spread Function
' . : (c)

84 Percent X-Z

Intensi
() of Intensity B  pCtEEtion

Tube Lens o

Point Source

h Point-Spread Function

Figure 3




The size of the pinhole

F?Lease discuss:

swhat would happen if you set pinhole
smaller than 1 AU?

swhat would happen if you set pinhole size
Larger than 1AU?




z=skacle

z-motorized stage
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