Leica TCS SP8 Scan Head

1 Visible line lasers or white light laser

2 Acousto-optical tunable filter (AOTF)

3 Infrared (IR) lasers *

4 Electro-optical modulation (EOM)

5 Ultraviolet (UV) lasers *

6 AOTF or direct modulation (DMQOD)

7 STED laser *

8 Monitoring diode for Setlight

9 Acousto-optical beam splitter (AOBS), other options av

10 FRAP Booster *

11 IR laser incoupling

12 UV laser incoupling with CS2 UV optics

13 STED laser incoupling

14 FOV Scanner with Tandem Scanner option

15 Scan optics with alternative UVIS, HIVIS or VISIR coating

16 Scan field rotation (Abbe-Konig rotator) *

17 Reflected light detection (RLD) in non-descanned position *

18 Objective lens (different options available)

19 Transmitted light detection (TLD) in non-descanned position *

20 Square confocal pinhole

21 Fluorifier disc *

22 Qutcoupling with X1 port *

23 External detection *

24 Prism-based dispersion

25 SP Detectior with spectrophotometer arrangement

26 Up to five photo-multipliers (PMT) or up to four hybrid
photo-detectors (HyD)*

*optional
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System operation

Scope left side:
TL/IL switches on/off transmitted light,
INT adjusts intensity

Scope front:
Epifluorescence filter selection,
Shutter controls epifluorescence switch

|
.

5

System switches:

Manual stage controls:
Turn buttons on left-to-

' Focus — -
right and key on last, X-Y positioning
off in reverse order Fine travel -
Coarse travel
- |
"
) -
-
F
P L .
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Software boot up

Leica Application Suite
Advanced Fluorescence
3.2.0.9652

y  Configuration

Microscope :

Resonant :

Apply Customized User Settings :

Copyright 1997 - 2013 Leica Microsystems CMS GmbH

MICROSYSTEMS

machinexlhw

DMI6000

oN

Select FOV or resonant
scanner at boot-up:
resonant off to get FOV,
must re-start software to
change
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Experiments Acquisition

FOV speed selection

v Acquisition Mode

e e =

v XY:8192x8192 | 400 Hz | 1.00 | 1.01 AU

(@)
Format : 8192x8192 4 © i
Speed : 400 Hz Ak O Experiments Acquisition
Bidirectional X : 10Hz o5
1000 Acquisition Mode
\ 4
Zoom Factor : 200Hz 1.00 9
400 HZ e —
. OF A .
ZoomIn: et xyz 4 1 U]
Image Size : 700 Hz ' mm
Pixel Size : 1000 HZ > nm
: : v XY:8192x8192 | 400 Hz | 1.00 | 1.01 AU
Optical Section : 7.283 pym ©
Sheedt: 16 x 16
64 x 64
Bidirectional X : 128 x 128
256 x 256
Zoom Factor : 512 x 32
ZoomIn: 512 x 64
: 512 x 512
Image Size :
1024 x 256
Pixel Size : 1024 x 512
Optical Section : 1024 x 1024
2048 x 2048
4096 x 4096
Pixel Dwell Time: . _ __ s 41 ] -
[ ) [ ]
FOV size selection

Line Accu : B 4} ﬂ
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\ Configuration l
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“ Currently available Lasers

v Adjust Laser Settings

405 Diode : oN B Standby

WLL: ongy ————m—m——--oo-—movo-—o-o-————7——-m-7——0
Argon: .

WLL operated at 70% by default
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Dye database
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Objective Configuration

Selected Objective :HC PL APO UVIS CS2 63x/1.20 WATER

v Objectives

HCX PLAPO CS 10x/0.40 DRY

HC PL APO CS2 40x/1.10 WATER
Empty 1x/0.00

HC PL APO UVIS CS2 63x/1.20 WATER
HC PLAPO CS2 63x/1.40 OIL

HCX PLAPO CS 100x/1.44 OIL

v Objective Attributes

Type: " PL APO UVIS ¢ Resolution XY(488nm) : 162.67 Phase Ring :
Magnification : Resolution Z(488nm) IC Prisms :
Numerical Aperture : 2 Free Working Distance : 22 Technique :
Immersion : Focus Depth : Cond. Prism DIC :

Coverglass : Focus Offset : Order Number :
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Acquire

—
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o)

—— Experiment window

¥ 5 Demo Dye Separations mitotrder Red-Cony,.
B Series003 (118 MB, xyA)
B Senes0S (737 K3, oyl
& ImageQ08 (524 KB, xy)
& Image0s (524 K3, vy}

. ot Gt o *Images are grouped into experiments, e.g., different samples

® Imagedl2 (524 K3, wy)

e *An experiment is a single “lif” file

8 ImagedlS_DyeSep00 (524 KB, xy) . o o .

o baoNAm *FIJI (Image J) can open the individual images (see pdf on your
® g2 52018 disk), as can Imaris

& ImagedZ2 DyeSepl0l (324 KB, wy)

& Imagell2 DyeSeplO2 (524 KB, xy)

P eright-click experiment or file names to rename them, which is

® Seriesd24_DyeSepSpectrail0l (S KB, x - .
B Seies2 706 . helpf hen decid hich fil

e o elpfu en deciding which file to open

B Senes06 (L0 ME xd) . . ° .

o St DpepSpecrulnt G340 *images cap be directly exported in other formats (e.g., tiff)
B Series027 (1O ME, )

8 Seriesd27_DyeSepSpectral00] {524 KB, x
B Series028 (L0 MB, )

® Series028_DyeSepSpectral00l (524 KB, x
B Senes029 (786 KB, nyd)

& Seriesd?9_DyeSepSpectral0l {524 KB, x
B Series030 (1.3 MB, )

® SeriesDI0_DyeSepSpectrallOl (324 KB, x
& Imagel3l (54 K2 v

® Imaged3l_DyeSepl01 (324 KB, wy)

8 Imaged33 Raw (524 KE, xy)

& Image033 (524 K3 wy)

8 IragedlS Raw (524 K2, xy)

® Imaged3s (524 K2, wy)

& ImageOls Raw (524 KB, xy)

& Imaged35 (524 K2, vy

O

Experiments Acquisition

5 Experimerk

Close Experiment

Save Experiment  Ctrl+S

If system crashes restart the software and
any unsaved data will be reloaded from
the temporary cache, this should be saved

Save All Ctrl+Shift+S
Save Experiment (as)

Create Collection

before the cache is altered 7
Rename
Copy
Never alter the original data and keep it Export
available in case it is needed by reviewers, Open in MMAF

< >

S T editors, or lawyers Sl

V' Use Detaclt Image Bace Name
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Experiment window

(o} Conbepusten

faperementy Al pomste

Load/Sawe ungle wettng : TecaSetingy 3 [

v 9 Demo Oye Separatons mictrter fed Conge
B SereslOS (118 ME npl)
By SenedOS (737 X8 )

Irage008 (54 KR, vy)

IragedOf (524 K8, »p)

o

Deswcrpton wec o dyd

Appdy Te

mage Imageeds > Configurstion Acaquire

AR

FioLocator Orouedl Sergleme Dye Separatons -
minetrier Bes.Conlle Med st o teiw Load/Save single settng - lekaSettings ¢ g

D8 5 KB x

DOL 024 KB, »
Aaran, t baTea)

7% DyeSepSpocna0l (524 KR «
CLO B, )
yoiepipectraiO0l
28 01O MR wpl)

DyeSepipaaOt (504 KR » . ’ . e N o

08 DM KA »
Descripion ©:  spectral dye

DOS M IR«

Iragell) Raw (524 KB, oy
Iragedld (324 KB, wy
Irage0lS Row (S04 (R oyl i rrage Imagedlt
ImageO)S (524 K8 xy xy)

4 Sue $24.29K8
Iagelle Raw (%M 3 o) )
agel6 M KR v Fie Locaten D0scrs ' Berg Doemo Dye Separations
mitotrker Red Congo Red e

Comtocel Setangs
224 KB

Start Trre

Ly WICRORYETENS
- End Tee

Pt Seves. e 524 KB
ol Expoawres 2 (2 channels, 1 frames)

W SonoICD_LY scpapocuanasl (924 KB
B Seres02” (1.0 ME, xp))
8 Serv 127 DyeSepSpectraiOfl (524 KB
B T enes028 (1.0 MB, wyd)
o Senes028_DyeSepSpectralDll /*~< KB
B Seres29 (786 KB, xy))

‘I?ught C"C.k a”ﬁle name apd opgn o Series29, Dyeso- peckalOd 624 KB H : —
properties” to display its methdata. BN Series030 . MB, ) : i 25

8 50 030 _DyeSepSpectralOl] (524 KB

Logscel Lee Fuovel Sioe ! Vone! Sice

- 437 o 2 %432 pm

o Image0ll (524 KB, »y)

& Image03]_DyeSeplOl (524 KB, wy) w Rerchuton
& Image033 Raw (524 KB, xy)
& lmage(33 (524 KB, xy)

& Image03S Raw (524 KB, xy)
.

-

-~

Annotate the file with pertinent
experimental notations, quite useful
for future reference, and be sure to
“apply” the text so that it is saved
with the metadata.

Tiume Stampx

Image03s (524 KB, wy)
Iage036 Raw (324 KB, xy)
Image036 (524 KB, xy)

Frame (1

sohse Teme (b 4 ws)

Monday, January 27, 14




Opening “lif” files with image)/Fl]I
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Acquire screen

*Image parameters

* Averaging, rotation
*Pinhole (single)

o/ stacks
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v Acquisition Mode .
There are a variety of

@;“";’k "&5 P acquisition modes
4|8 Ktz 1125100 AU

194 x 1025 S
8000 .2
| OFF)

1 95

SRR R

Single stack

oSlice vertically

*Point over time (fast)

e .t different time lapse modes

oN

930.00 pm * 930.00 pm

e|]ambda emission and excitation scans

Su9.09 nm * 909.09 nm

7.229 ym Q

Optimize XY Format

Frame Rate: 0.48/s
Line Average :

Line Accu : i W 4} b
Frame Average : C’ @ ‘:>
Frame Accu : ' 2 |

v

Rotation : (@) 0.00
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v Acquisition Mogde

'y Hi

g1 N

v XY:1024x1024 | 8 KHz | 1.25 | 1.00 AU @

Format .
Speed :
Bidirectional X :

Zoom Factor :
Galvo Sleep :
Image Size :
Pixel Size :

Optical Section :

Pixel Dwell Time: 25 ns

Line Average : g E
line Accy : | (TR
Frame Average : iy
FrameAccu: 1'%

Rotation :

Pinhole
Unit :
Pinhole: ©

Emission A [nm]: 580

1024x1024 & ©
8000Hz <

1.25

oN B

930.00 pm * 930.00 pm
909.09 nm * 909.09 nm

7229 ym ©

Optimize XY Format

Frame Rate: 0.48/s

5 2 g
< Q »
BQQ\

0.00
i

1.00

53.07 pm = 1.00AU

v XV: 1024x1024 | 8 KMz | 1.25 | 1.00 AU

*

L O 0

Speed :
Bidwectional X :
Zoom Faclor :
Galvo Sleep :

Image Size :

ehere for resonant
scanner: 1024x1024
is max size, 8k is the
only speed

echange pixel size by zooming (in USB control panel as well)
and/or formatting number of pixels--"optimize XY format” will

change latter in FOV scanner

edigital image rotation is possible

esingle pinhole; can change from | AU default by using slider

16x16
64x64
128 x 128 -
256 x 256
ST

S512x64 !

512x512 Hpm
1024 x 256
1024 x 512
1024 x 1024
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Averaging

*Confocal images are usually noisy, seen as randomly distributed single pixel signals
resulting from spurious detector signals, much more prevalent in PMTs than HyDs

eCommonly reduced by averaging several images of the field of view—single random
noise pixels are averaged to a low value

Pixel Dwell Time: 50 ns Frame Rate: 14.08/s eline or frame are alternate controls
*here |6 line averaging in resonant
scanner—each line is scanned 1|6

W 9 % times before moving to the next
s © > g
[2
o |

Line Average :

Line Accu:

Frame Average :

eaccumulation is the alternate (adds
signal rather than averaging as in line
Auto Gain average)

Rotation : (@) 0.00

Frame Accu:

*specimen can be moved_using arrows here (gives fine-tuned control)
*specimen can be rotated (here or on USB panel), which rotates a Konig

rotator
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Pinhole A

Unit: Ailriyli

Pinhole: © 1.00

Emission A [nm]: 580 53.07 um = 1.00AU

Default pinhole is one Airy Unit
*can specify whether to display AU or physical size

*slider or USB panel control of AU size
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A
Unit : Airy 1
Pinhole: © 1.00

Emission A [nm]: 580 53.07 pm = 1.00AU

| 117 Steps >

End:
249.21

poqin :
s eZ stack menu, must use USB Z control for marking begin/end
eclick arrow to move to begin, middle or end positions
*reset to zero by clicking trash can
- ecan make a stack around a current position
7 Size i - *can change direction of stacking

27745 | % enumber of slices

Z Around Current : sslice spacing

Stack Direction (2) :

4 My

Z Position [pm; :
11048 |

Focus [pm] :

Nr. of Steps

z-step size

System Optimized
Galvo Flow :

Travel Range [pm] :
IineaZ -. T ~~'v'~‘w'-"'"w":f=m==vzlmfu,-uwn
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USB control panel is programmable
(configuration or acquire window)
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o\
, Compensation for signal drop-off
et within tissue
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1| 00:01:14385h | 00:01:14385h >

Time Interval: 0 :1:14:385 Time_lapse Set'UP

Minimize
Acquire Until Stopped

Duration

Stacks

*minimize: no delay between stacks; when not ticked the time interval can be set to be
longer than the time needed to acquire a stack (dark interval must be added to the
acquisition time to give the interval)

o_..until stopped: flexible--can stop when appropriate
eduration: a set total time duration

estacks: a set number of stacks
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Experiments Acquisition

e - For high speed acquisition rates:

A
v

Xyz

Use bidirectional scan and
RGOl A i A0 8 ' calibrate “phase” so that forward and

Format : 512x512 4%

i reverse scan are synchronized. Also
— minimize the number of acquired

Phase X :

Zoom Factor: P iXe I S o

Galvo Sleep :
Image Size: 290.63 pym * 290.63 pm
Pixel Size : 568.74 nm * 568.74 nm

Optical Section : Oum ©

Optimize XY Format
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‘.'Il!llll

<
x
~l
o
N
M
 ;
'
M
v
)
m
v
-

N
3
=

Calibration Positions: [ )

Field size :

Merge Images
Basic

v Auto Stitching

v Smooth

*mark position
edelete position
edelete all positions

etiling/montage menu

eeasiest is to mark positions for opposing
corners--software fills in the number of images
ecasiest way to identify corners is by using the
scope’s epifluorescence

*zoom is to show the montage layout optimally

*moves to indicated position
*merges montage after acquisition is completed
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Single averaged scan Single full feature scan (alters: start/stop)

Live fast scan without averaging
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Load/Save single setting : " Berg-GR-CN S| @ T Rot: [l © setBackground: [ AchII’e
12w E DT onll BOMHz & ConstantPower & O
el aser line selection

(here: white light laser)
and power level

Switch
o ¥ | B = M) i sl s\ i\ £

eobjective,
access to
parameters

*Sliding mirror selection
of detection bandpass

aw

*PMT and Hyd
detectors, five
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¥ SetBackground: 3

Lasers

2
8
b
:

%
B
a
o

Switch to Whitelight

Visible

* The goal is to use a laser line that is optimal for the fluorophore

(emits at a wavelength close to the excitation maximum for the Goal is to keep the

fluorophore). slider as much as
ossible to the

* Due to phototoxic effects, laser light reaching the specimen ottom.

must be kept to a minimum. When lasers are powered on, they

emit at their full output energy. This output is then sent through

an AOTF modulator that gives the user control over the amount

of that laser light reaching the sample. This can be measured by a The 405 and WLL are lower power
power meter reading at the back focal plane of the objective. The than the argon laser--use the argon

at a very low power setting (it is

slider gives a % transmission value.
useful for FRAP).

e Kasha’s rule: fluorophore emission will the be same regardless
of how the molecule is excited.
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v Configuration Acquire Process Quantity

)

Load/Save single setting : 'Leica Settings + (= ROI: JBE8 © SetBackground: [JES

Control of

% %
8 B8 2 405 and Ar
o/l e ; lasers
2 g eactivate line (“on”)
3 C é C C C C C A eslider = modulation of

intensity

4
T

Objective: HCXPLAPOCS 10x/0.40 DRY

Specimen
g S
150.0 S00.0 $S0.0 600.0 650.0 700.0 750.0
| | ! ! ' Bl |[ ' | | |

PMT 1 BEE w02 3 oN [} emrT3 oN [l wD4 oN wyD5 onN [

None 3 None < None < None S None 3
Gain [V] : 0 Standard ¥ Gain [V]: 0 Standard 5 Standard 5
O Gating : oNn B O Gating : ON ] Gating: oNn B
Offset [%] : 0.00 pof. Line (nm ] : Offset [%] : 0.00 pof. Line [nm ) : Ref. Line [nm ] :
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Using WLL excitation

(after laser is turned on in configuration window)

Select up to eight lines in . .

region between 470-670 nm, Activate WLL in AOTF
to select nm excitation:

| --double click number and
type in line number or chick
presets or,
2--slide the number laterally
to the desired region

Set intensity:
| --double click and type
desired percentage or,
2--slide this to desired
percentage

Activate the line
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17| 2| 3| || SN | | #S8 N ON . 80MHz §  Constant Percentage %

200 378

(o) O

1 2

488 514

v v

S 0 X
Vi - ,
/. AOBS Configuration e
O

v AOBS

488 nm 514 nm 582 nm 0O nm
Specimen

Fluorescence :

Reflection :

“Beam path” in “configuration” or in “acquisition’:

shows AOBS settings (fluorescence blocks indicated line, reflection passes it)
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Experiments Pop—— Loady/Save single setting: " BEGGRPW-CHI ™S T rot: [ © Seteackground : [
Adjusting the ~
-—
I s,
detector window e~
T
Z.
-
.
Ak
Image Size : 930.00 pm * 930.00 pm ' 255
Pixel Size : 909.09 nm * 909.09 nm < . 4 255
: : O
Optical Section : 7229pm © l
PRI Objective: HOX PL APOCS " 10/040ORY % @ il
Pixel Dwell Time: 25 ns Frame Rate: 0.48/5 w w0 {
| — Scan-BF 3 —
Une Average : 2
y v
ol —l 'S ® 4
Frame Average: 1 & i\¢ @‘ > I '
e B 0 5@ el B G

§ *alternatively, double click window and type in desired values
*if needed adjust non-used windows to minimize them and/
or slide them out of the way
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oNn [} PM

None %
FY
v

Standard

edatabase emission curve display option

edetection mode (standard, Bright R, photon counting)*
__egating mode (only for WLL)

Gating : ON

Ref. Line [nm ] :

Begin|ns]
O @)
EVE
Gain [%]:
(o)

k

estandard: gain control linear response
*BrightR: non-linear gain control response--gamma adjust
ephoton counting: each emission photon reaching the detector

results in an intensity-count (I:1) in the image (statistically
accessible)
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Objective: HCXPLAPOCS 10x/0.40 DRY

*BF: brightfield SR
*DIC: true DIC (differential il

interference co ntrast, more | Scan-DIC-Pol
: Scan-PH
tomo I’I’OW) Specimen

*DIC-Pol: polarized light

Leica/EGFP %
Standard %

Slos:

PMTTrans Wl ON .

When transmitted light

Gain [V] : 337
(PMT) detector is “on” a o
. . . Offset [%)] : -1.29
variety of imaging modes are o

available
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Optical Section : 7229pm ©

T e Lambda scan set-up
Une Average: 167 S
Ume Accu: IO noa

Frame Average: 1% < @ o>
Frame Accu : ™9 =2 0 2

Auto Gan
Rotation : 0 0.00
—pt
Unit: | AU S TNyt
Pinhole: O 100
Emission A [nm] ;580 $3.07 pm = LOOAU -
« Ak Daitation Emi Scan Sett * (éunm 0 Oagm. 125
— Gatirg ON Gating . ON
(+] Uightsource : T ot It S - TR P ") B ceng -
‘ Red. Liowe [ ) : - Ral. Line [nm ) : Ref. Liow jrwn ) :
Excitation Bagin [nm) - 90| o . o s o ‘ |y oo =
. A
Excitation End [nm] 603 Beginjre) Endjrs) Begnins) Endins] Beginjra) Endira)
Range [nm] : 120 (&) (@) o O (@) o
No. of Exctabon Steps - 1913 0302 600 |2 0302 6002 lam|2 600 |2
- 10
Stepsae [nm) Gain [%}: 144 Gain %} 223 Gan [%) 100
Detection Begn [nm] : 500 | = 0 (o) (o)
Detection End [nm] : 704 | = - - -
Total Detection Range [nm] : 204.54
Detection Band Width [nm) : 5 wiTans w HEE
No, of Detecthion Seps : Q2= Gan V) : 267
A Detechion Stepsire [nm) : an7 (o)
Z Use advanced Settings ool ) e
Detechon Range : 9
| P |
Mirsrmom Gap © 10
T max. Av-Distance jnem) :
PMT Selection : k = 2 "B
Number of images : 438

O
0
0
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3 -l
) . ’: -
— !
| - . |
':'% » £
g T wi s
HIE ;
3l
'S z
121
N 255
v
* Slide down to stretch a dim signal to higher intensity
e Scroll through a Z stack
oty
-
o8
100
P o
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N E 2R @@ K o

Channel overlay

*Each channel is given a
number and also a merged
channel is selectable

CECECREE

NN
O3 %

LUT
(look-up table)

*LUT three sequential click
steps: pseudocolor, dynamic
range, white. Dynamic range:
green is black value, blue is
saturated value.

* Double click a given channel and it will
be fully displayed. Click a channel for
controlling its gain on the USB panel.

(©)
0
0

Channel display

g | Image036 x=512 y=512 (524 KB)
PX") Size: 77.88 pm x 77.88 ym
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Minimizing bleed-through by sequ

ential acquisition

(o] s o Corba R Attave Proces Osart# Kse o Conluywaton Li e o5 Quasrt ¥
- y _ y - ’» y
Lapee Acanion Fape A quenton
LoadSave smgle seltng - Lewa Seminn ¢ 20 R O Sy LoadiSave srgle settng - Leia Setings ¢ Rt R O Set Bachgroun
Al parden Vonde - Acguution Mode »
e T = 4 ’ pPmmemm «8 BMIE ¢ Conetant Pescentage e B =B ¥ ’ nmmEe e oxf BOW ¢ Conlant Percentage 1§
Lo o
NSRS ALY . o XV SADS0T ) Kk | A0 ) 150 AU *
Formae N O forrmat S2:52 ¢ O
Soad WO Mg 3 o — OO W % o
bSwecnonal 3 z L.
e am s recncen &= -
- -
pom facer: 0 4.0x oom | ach o] 4.00 -
whve Seep aen o Leep Yot
mage boe T80 e * T206 pe bose Sia YLE6 yon * 266 pow
mel 34218 o * 14238 new — - Pt Sace 4238 ren * 34238 ren
Tt ol Secton 1% O vl Secton LM em O
Optinive XY Format
Oty 3 n | > Optivwize XY Format
Otgective : WCPUAPOTSY S0WLI0WATE e Otgectve . B PUAPO TS SOWL 5 WATER Ol
Pae! Dwelt Teve %0 m Frame Rate: G 964 iy -l pa : -—
3 el Dwell Timse Feare Rate: 094
Mo Atma -
L vremge ' E O o e Line Avers: . 0 o o
o e 7 Vg &
e Aikw : /‘\ A s E
< Q0= ~ " O %
Fimme Aveinpe 1 Iy - h
L & {3 Syssines Trarve Acecnge 19 I u
' Accu L g v o \ o
o : Frawme Ay s '} ] e
Rotatc —
wton o] Reylatwwn (o]
Pabcle » ~ \, 1
—— - : Prbcke T
- e A -~ s . -~ —
wonCORE Collar Setinge v g —— " - -y .
_ woaCORS: Collar Semngs g e ‘
" 2Suck: 15mgs . — [E .
v tack : 1 Stepe *
go. . A =8 ) AW, s =8 s & " am u
Mt 0 OoN T o 4 N oS
+ Nove ¢ leaSGiP 3§ Nove LexaTagti».T 3 = = Yo
= . = - v - Nose ¢ LecaSGP 3 Nose 3 e Taip-T 3 N
Shanderd arvdard » Siandad e Standed 8 Stared
atrny [Clees] Gty aEm o
Z Poution jum| - - . Gamng Yo ] Gatrg En v
e 7 Puorstm e
Q00 v - -
e fpm] O
L PNT T = BER 7 500 bam
C— = _——— wriies  am VSR
2 hownd Cunvenn T =
- T Arenis Carrevmt
&
1 -G [-]
-G 5 O
o How [
o B b %0 Galvo Flow [Fleet]
e I-Compereaton » Towvel Range [y o0
ncer I Compemston »
v Seguonted Scn A
v Soguentiel Scan .
ey 1 S 7
> -
S 1 -y *
Catmean L
Bt [aras Loed POSERER .
Betmren sty v Aermers Flaves romd
LIRS rack e

Scan one

Scan two

Basic technique is to minimize bleed-through by adjusting S:N so that signal only occurs in the correct channel, set by using singly-stained controls. Then
use the same acquisition S:N settings for the experiment sequence scan. In the SP-8 the detection sliders must not be different for the two scans. By

scanning sequentially a given scan is therefore optimized for its fluorophore and lack of bleed into the other channel.
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Adjusting Signal:Noise in the SP-8—-«click LUT button
one time to get the dynamic range LUT

L3
WANER PEW W X w— : WANNEE PPN X e A2 L L E LI LA R

et L LR LEL EL R
ESHEINNRg
NeEE - -
FSRERNRS

R o R

= T AL W VR G P I e A0 e — » T - T -

Green: pixels with an intensity value of zero=background should have this value
Blue: pixels with the maximum value (saturated)= avoid, lacks structure information

Warm colors: higher end of the intensity scale= ideal is to increase signal without
getting into the blue range
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Uncorrected |

Green, black level, is
adjusted by “offset” in
USB panel.

Intensity not high
enough!?

| --increase gain and
averaging
2--increase pinhole at
expense of z axis
resolution
3--increase laser power

Reduce intensity?
| --pinhole= | AU

2--reduce laser power
3--reduce gain

Corrected]
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Effect of changing pinhole size

One Airy Unit Three Airy Units
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* Increases the optical section thickness = samples more of the emitted photons, more signal

* More signal: opportunity to reduce laser power and therefore reduce photodamage

* Here: better sampling of the cortical ER, which is a curved sheet that is best seen with the increased depth provided
by the bigger pinhole

* Thicker section means less Z axis resolution
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Pixel size: satisfying the Nyquist criterion
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Rayeigh resolution, d,
and Nyquist digitizing

FIGURE 4.11. Nyquist sampling of an image of two points separated by the
Rayleigh resolution.

The optical (Rayleigh) resolution must be sub-sampled by pixels in order to define
the signal location accurately

e ~2.3 Xis typical

e E.g, if optical resolution is ~250 nm, then pixel size should be 250/2.3, or ~ 108
nm

* Pixels smaller than this make for oversampling, which subjects the specimen to
excessive photodamage

* Pixel sizes considerably smaller than this do make for a better looking image, if
this can be afforded
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Pixel size adjustment on the SP-8

v XY:1024x1024 | 8 XMz | 1.25 | 1.00 AU

Format : k

Speed : 16x16 2

64x64
Bidirectional X : 128x12s B

G 256 x 256 128
Zoom Factor : s12x32
Galve ieep : sizxee '
Image Size : 512x512 Hpm
1024 x 256
Pixel & ze : 3 nm
m 1024 x 512

Optical Secticn : 1024x1024 O

*Select larger image pixel dimensions: more pixels in the image=higher pixel resolution
o“Zoom” here or on the USB panel keeps the same number of pixels, in a smaller specimen region
*“Optimize XY format” will adjust them according to the Nyquist

1024 x1024 5

Bidirectional X :

Zoom Factor :

Galvo Sleep :
Image Size : 930.00 ym * 930.00 pm
Pixel Size : 909.09 nm * 909.09 nm

Optical Section : 7229 pym O

Optimize XY Format

- Pixel size is here

p: 0.48/s
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Process menus
*these can be done using the off-line computer
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