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Study Participants
18 Countries
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Company Representation
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Microscope Model
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Point Spread Functions (PSF)
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63x Oil/1.4 NA 63x Oil/1.4 NA
Pinhole 1 Airy Unit Pinhole 5 Airy Unit
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20x Water/0.7 NA 20x Water/0.7 NA
Pinhole 1 Airy Unit Pinhole 5 Airy Unit
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63x Oil/1.4 NA 63x Oil/1.4 NA
Pinhole 1 Airy Unit Pinhole 5 Airy Unit
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63x Oil 1.4 NA 63x Oil 1.4 NA
Pinhole 1 Airy Unit Pinhole 5 Airy Unit
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63x Water 1.2 NA 63x Water 1.2 NA
Pinhole 1 Airy Unit Pinhole 5 Airy Unit
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Water Lenses Have lower Scores. “GOOD” data has lower Standard Deviation.
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PSF Quality

67% of PSFs Good or Okay 40% with some kind of aberration
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Some Aberrations
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SLIGHT COMA ASYMETRY
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PSF Resolution

Dots: measured
Line: fitted

Gaussian fit and FWHM
determined for x and y-axis.

Intensity (AL

Dots: measured
Line: fitted

Gaussian fit and FWHM
determined for z-axis.

Intensity (AL)
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PSF Resolution 63x Oil/1.4 NA

M ALL DATA H DATA within 40% i GOOD DATA M Aberrated Data
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PSF Resolution 63x Oil/1.4 NA

M x-Axis M y-Axis d z-Axis

25% Deviation on Average

Z resolution is poorer
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13% of data outside of 40% Deviation
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PSF Resolution Data — 63x Oil 1.4NA

M GOOD DATA ECOMA W DIC M DRIFT

DIC Optics causes x-y resolution underestimate
Drift more prominent in y-resolution. Stage drifting along x-axis.
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PSF Resolution 63x Oil/1.4 NA — x-axis

M Data within 40% W GOOD Data M Aberrated Data

Visual scoring has
little correlation with
resolution
measurements.

N

Aberrated data has
higher deviation from
actual resolution.
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PSF Resolution 63x Oil/1.4 NA — y-axis

M Data within 40% W GOOD Data M Aberrated Data

Y-axis resolution
is higher than x.
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PSF Resolution 63x Oil/1.4 NA — z-axis

M Data within 40% i GOOD Data M Aberrated Data

Most z-axis data in 35-
40% deviation range.
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PSF Resolution 63x Water/0.9-1.4 NA

x-resolution M y-resolution i z-resolution

Water lens data has higher
deviation from expected resolution.
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42% of data outside of 40% Deviation
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Oil or Water Lens?

i x-resolution E y-resolution kd z-resolution

Frequency

63 Water
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Oil or Water Lens?

63 Oil 63 Water

M ALL DATA M DATA within 40% M ALL DATA  H Within 40%
ki GOOD DATA M Aberrated Data ki GOOD DATA M ABERRATED
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Z-resolution with water lenses is poorer than with oil lenses.
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Oil or Water Lens? X-Y resolution

M x-resolution Water ki y-resolution Water i x-resolution Oil  L1y-resolution Oil

60%

45 0.5

More

0.35 0.4 0.
Resolution (um)

Light Microscopy Research Group, Monday March 19 2012 ABRF Annual Meeting, Orlando, FL




Oil or Water Lens? Z-resolution

M Water L10il

z Resolution (um)
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Resolution All Lenses 5 Airy Units

M x-resolution M y-resolution I z-resolution

~
o

(o))
o

)
o

AN
o

w
o

N
o

©
(V]
)
(8}
(]
Q
x
Ll
£
o
S
[Fem
c
.9
ey
.E
>
[J]
(a)]
X

100x Oil 63X Oil 63 Water 40x QOil 40x Water 20x Air 20x Water
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Resolution All Lenses 1 Airy Unit

M x-resolution M y-resolution I z-resolution
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100x Oil 63X Oil 63 Water 40x QOil 40x Water 20x Air 20x Water
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PSF Study
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Spectral Accuracy
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Spectral Accuracy

Origin Software Wavelength of Peak Intensity
Non-linear multi-peak Gaussian fit Precision = FWHM

Max iteration: 400

(xc,yO+A)
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Spectral Accuracy

B

—— Fit Peak 1

——— Fit Peak 2

——Fit Peak 3

—— Fit Peak 4

——Fit Peak 5
Cumulative Fit Peak

T T T T T T T
500 550 600 650
A

—— Fit Peak 1
—— Fit Peak 2
. —— Fit Peak 3 .
Zeiss 510 _ ~ Fireaks Zeiss 710
— Fit Peak 5

Fit Peak 6
—— Cumulative Fit Peak

Leica SP2
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y =0.9938x + 4.0341 R?=0.9998
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v Zeiss 510  ~ High Resolution Microscopes

Full Width Half Maximum

458 nm 488 nm 514 nm 543 nm 561 nm 633 nm
Wavelength of Laser

Light Microscopy Research Group, Monday March 19 2012 ABRF Annual Meeting, Orlando, FL




y = 0.9887x + 5.8553 R?=0.9996
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Spectral Accuracy
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Spectral Accuracy
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Spectral Un-mixing
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Spectral Un-mixing

Ring = 0.52 um Core =4.98 um

Ratio = 10.51
T
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Gray Value

Distance (pixels)

Ratio = 10.10

ABRF Annual Meeting, Orlando, FL
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Spectral Un-mixing

The core is showing up in the ring.

Poor Separation

Ratio = 13.81
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Spectral Un-mixing

Expected Ratio is 11
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Spectral Un-mixing
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Spectral Summary
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