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Specifications - I

MEET SPECIFICATIONS

ITEM DESCRIPTION YES NO

Custom Objective Lens

1 Designed for projection and imaging tasks with light of wavelengths 
470, 490 820, 852, 852, 895 and 920 nm.

X

2 NA 0.55 X

3 Outside tube diameter < 45 mm < 35 mm

4 Working distance: 1 mm air + 7.3 mm pyrex + 10 mm vacuum X

5 Better than diffraction limited for a field of view of 230 micron diameter (margin included) X

6 Optical transmission >94% at above wavelengths X

7 Lens assembly constructed from non-magnetic materials X

8 Total weight < 500 g X

9 Bid must include calculated rms wavefront error and chromatic focal shifts as a function of off-axis 
coordinate at focal plane 

X

10 Delivered items must include a measured verification of performance X

11 Quote for 2 units with an option for 2 more.
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 3 of 3
Q15215 NA=0.55 ver-.zmx

Layout
NA=0.55 Microscope objective lens
7/13/2015
Total Axial Length:   79.60968 mm

3

Optical Layout

7.3 mm 
Pyrex

10 mm

5 mm

1.5 mm from flat edge

Vertex to Vertex distance ~55.79 mm
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Multi-configuration data
Working distance in vacuum at different wavelengths



Q15215 Optical Design Report       Jenoptik Optical Systems, LLC.. 5

Performance Data for 470 and 490 nm

Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 1 of 3
Q15215 NA=0.55 ver-.zmx

Layout
NA=0.55 Microscope objective lens
7/13/2015
Total Axial Length:   79.59103 mm

Surface: IMA

4.
00

IMA: 0.000 mm IMA: 0.071 mm

IMA: 0.115 mm

  0.4700
  0.4900

Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 1 of 3
Q15215 NA=0.55 ver-.zmx

Spot Diagram
NA=0.55 Microscope objective lens
7/13/2015  Units are µm. Airy Radius: 0.5435 µm
Field      :         1         2         3
RMS radius :     0.213     0.296     0.398
GEO radius :     0.798     1.218     1.256
Scale bar  : 4 Reference  : Centroid
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 1 of 3
Q15215 NA=0.55 ver-.zmx
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Polychromatic Diffraction MTF
NA=0.55 Microscope objective lens
7/13/2015
Data for 0.4700 to 0.4900 µm.
Surface: Image
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 1 of 3
Q15215 NA=0.55 ver-.zmx
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Polychromatic Diffraction Through Focus MTF
NA=0.55 Microscope objective lens
7/13/2015
Data for 0.4700 to 0.4900 µm.
Spatial Frequency: 140.0000 cycles per mm.
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Performance with 470 and 490 nm
Encircled Energy – RMS Wavefront Error – Axial Color – Lateral Color
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 1 of 3
Q15215 NA=0.55 ver-.zmx
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FFT Diffraction Encircled Energy
NA=0.55 Microscope objective lens
7/13/2015
Wavelength: Polychromatic
Surface: Image
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 1 of 3
Q15215 NA=0.55 ver-.zmx
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RMS Wavefront Error vs Field
NA=0.55 Microscope objective lens
7/13/2015
0.47 0.49

Reference: Centroid

Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 1 of 3
Q15215 NA=0.55 ver-.zmx
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Chromatic Focal Shift
NA=0.55 Microscope objective lens
7/13/2015
Maximum Focal Shift Range: 0.8382 µm
Diffraction Limited Range: 1.620 µm
Pupil Zone: 0.0000

  0.4700
  0.4900

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Maximum Field: 0.1150 Millimeters

µm

AiryAiry

Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 1 of 3
Q15215 NA=0.55 ver-.zmx

Lateral Color
NA=0.55 Microscope objective lens
7/13/2015
Data Referenced to Wavelength 0.490000 µm
Real rays used.
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Performance Data for 820 and 852 nm

Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 2 of 3
Q15215 NA=0.55 ver-.zmx

Layout
NA=0.55 Microscope objective lens
7/13/2015
Total Axial Length:   79.60684 mm

Surface: IMA

4.
00

IMA: 0.000 mm IMA: 0.071 mm

IMA: 0.115 mm

  0.8200
  0.8520

Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 2 of 3
Q15215 NA=0.55 ver-.zmx

Spot Diagram
NA=0.55 Microscope objective lens
7/13/2015  Units are µm. Airy Radius: 0.9462 µm
Field      :         1         2         3
RMS radius :     0.331     0.355     0.401
GEO radius :     0.970     1.063     1.126
Scale bar  : 4 Reference  : Centroid
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 2 of 3
Q15215 NA=0.55 ver-.zmx
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Polychromatic Diffraction MTF
NA=0.55 Microscope objective lens
7/13/2015
Data for 0.8200 to 0.8520 µm.
Surface: Image
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 2 of 3
Q15215 NA=0.55 ver-.zmx
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Polychromatic Diffraction Through Focus MTF
NA=0.55 Microscope objective lens
7/13/2015
Data for 0.8200 to 0.8520 µm.
Spatial Frequency: 140.0000 cycles per mm.
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Performance with 820 and 852 nm
Encircled Energy – RMS Wavefront Error – Axial Color – Lateral Color
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 2 of 3
Q15215 NA=0.55 ver-.zmx
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FFT Diffraction Encircled Energy
NA=0.55 Microscope objective lens
7/13/2015
Wavelength: Polychromatic
Surface: Image
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 2 of 3
Q15215 NA=0.55 ver-.zmx
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RMS Wavefront Error vs Field
NA=0.55 Microscope objective lens
7/13/2015
0.82 0.852

Reference: Centroid

Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 2 of 3
Q15215 NA=0.55 ver-.zmx
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Chromatic Focal Shift
NA=0.55 Microscope objective lens
7/13/2015
Maximum Focal Shift Range: 1.5576 µm
Diffraction Limited Range: 2.824 µm
Pupil Zone: 0.0000
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 2 of 3
Q15215 NA=0.55 ver-.zmx

Lateral Color
NA=0.55 Microscope objective lens
7/13/2015
Data Referenced to Wavelength 0.852000 µm
Real rays used.
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Performance Data for 895 and 920 nm

Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 3 of 3
Q15215 NA=0.55 ver-.zmx

Layout
NA=0.55 Microscope objective lens
7/13/2015
Total Axial Length:   79.60968 mm

Surface: IMA

4.
00

IMA: 0.000 mm IMA: 0.071 mm

IMA: 0.115 mm

  0.8950
  0.9200

Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 3 of 3
Q15215 NA=0.55 ver-.zmx

Spot Diagram
NA=0.55 Microscope objective lens
7/13/2015  Units are µm. Airy Radius: 1.022 µm
Field      :         1         2         3
RMS radius :     0.237     0.272     0.334
GEO radius :     0.677     0.798     1.061
Scale bar  : 4 Reference  : Centroid
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 3 of 3
Q15215 NA=0.55 ver-.zmx
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Polychromatic Diffraction MTF
NA=0.55 Microscope objective lens
7/13/2015
Data for 0.8950 to 0.9200 µm.
Surface: Image
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 3 of 3
Q15215 NA=0.55 ver-.zmx
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Polychromatic Diffraction Through Focus MTF
NA=0.55 Microscope objective lens
7/13/2015
Data for 0.8950 to 0.9200 µm.
Spatial Frequency: 140.0000 cycles per mm.
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Performance with 895 and 920 nm
Encircled Energy – RMS Wavefront Error – Axial Color – Lateral Color
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 3 of 3
Q15215 NA=0.55 ver-.zmx
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FFT Diffraction Encircled Energy
NA=0.55 Microscope objective lens
7/13/2015
Wavelength: Polychromatic
Surface: Image
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 3 of 3
Q15215 NA=0.55 ver-.zmx

R
M
S
 
W
a
v
e
f
r
o
n
t
 
E
r
r
o
r
 
i
n
 
W
a
v
e
s

RMS Wavefront Error vs Field
NA=0.55 Microscope objective lens
7/13/2015
0.895 0.92

Reference: Centroid

Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 3 of 3
Q15215 NA=0.55 ver-.zmx
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Chromatic Focal Shift
NA=0.55 Microscope objective lens
7/13/2015
Maximum Focal Shift Range: 1.1342 µm
Diffraction Limited Range: 3.050 µm
Pupil Zone: 0.0000
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Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 3 of 3
Q15215 NA=0.55 ver-.zmx

Lateral Color
NA=0.55 Microscope objective lens
7/13/2015
Data Referenced to Wavelength 0.920000 µm
Real rays used.
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Transmittance of lens and Pyrex Window with perfect coatings

Transmission vs. Wavelength

Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 1 of 3
Q15215 NA=0.55 ver-.zmx

NA=0.55 Microscope objective lens
7/14/2015
Field Pos: 0.0000, 0.0000 DATA 3 
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Transmittance with Pyrex window and nominal coatings 

Transmission vs. Wavelength

Jenoptik optical systems
16490 Innovation drive, FL 33478

Configuration 1 of 3
Q15215 NA=0.55 ver-.zmx

NA=0.55 Microscope objective lens
7/14/2015
Field Pos: 0.0000, 0.0000 DATA 3 
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Summary 

The optical design meets or exceeds all optical design requirements. In particular

1. It is diffraction limited for each waveband .

2. System meets all the working distance requirements.

3. Currently the glass only for each system, excluding the Pyrex window weighs 62 grams.

4. The current NA is 0.55 

5. Transmittance > 94% with nominal coatings including the Pyrex window. For this 
analysis we have assumed perfect coatings for the Pyrex windows. The transmittance 
values will be slightly less due to coating manufacturing tolerances.


