Statement of Work

Infrared Interference Filters
1
Introduction
This procurement is for custom high-performance long-wave and mid-wave infrared interference filters. These filters are needed for existing research-grade infrared cameras that are equipped with spinning filter wheels for multi-spectral imaging. The mid-wave filters are needed for a camera that operates in the 1.5 to 6 micron band, and the long-wave filters are needed for a camera that operates in the 6 to 12 micron band. Each filter wheel spins at rates up to 200 Hz and has 8 filter positions. When all filter positions are filled with filters, small variations in filter weight, from filter to filter, can cause significant vibration of the filter wheel and camera assembly.  To maintain balance and prevent these vibrations, we require that the filters of each respective band all be made using the same substrate and fall within a close weight tolerance. We also require high performance with maximum possible average transmission, 90% or greater, and steepest possible slope, 2% or smaller.

2
Specifications

2.1
General Filter Specifications
2.1.1 
LW Filter Substrate:
All LW filters shall be made on the same substrate

2.1.2 
MW Filter Substrate: 
All MW filters shall be made on the same substrate

2.1.3 
Diameter:
All filters shall have a diameter of 25.4mm +0.0/-0.1mm

2.1.4 
Thickness:
All filters shall be 1.0mm thick  0.025mm

2.1.5 
Weight:
Each filter, LW or MW, shall deviate the least possible amount from its respective average filter weight, but not greater than  0.05g

2.1.6 
Cut-on/Cut-off Slope: 
All filters shall have the steepest possible slope, but not greater than 2%

2.1.7 
Average Transmission:
The average transmission shall be the maximum possible over the center 80% of the transmission band, but not less than 90%

2.1.8 
Minimum Transmission:
The minimum transmission shall not be less than 90% anywhere over the center 70% of the transmission band

2.1.9
LW Blocking Region:
The blocking region required for the LW filters is 6 to 12 microns with OD of 3 or greater

2.1.10
MW Blocking Region:
The blocking region required for the MW filters is 1.3 to 6 microns with OD of 3 or greater

2.1.11
Clear Aperture:
All filters shall have a clear aperture of 23.0 mm or greater

2.1.12
Angle of Incidence:
Filter performance is required at an angle of incidence of 90 degrees

2.1.13
Polarization:
Filter performance is required with randomly polarized incident radiation

2.1.14
Operating Temperature:
Filter performance is required with an operation temperature range of 0 to 50 degrees C, except filter 9

2.1.15
Flatness:
Surface flatness shall be 2 waves or better at 632.8 nm

2.1.16
Parallelism:
Front and back surfaces shall be parallel to within 10 arc minutes or less

2.1.17
Substrate Surface:
Substrate surface quality shall be 60/40 per MIL-F-4816 or better

2.1.18
Coating Surface:
Coating surface quality shall be 60/40 per MIL-F-4816 or better

2.1.19
Humidity:
Coating shall not be damaged by humidity as described in MIL-F-4816

2.1.20
Moderate Abrasion:
Coating shall not be damaged by moderate abrasion as described in MIL-F-4816

2.1.21
Adhesion:
Adhesion properties of coating shall be as described in MIL-F-4816

2.1.22
Spectral Curve:
Spectral curve shall be supplied with each different filter batch


2.2
Long-Wave Filter Specifications

2.2.1
Filter 1
Filter Type:


Long-Pass

80% Peak Cut-on:

7.0  0.1 m
Transmission Band:

7.0 to 12.0 m

Quantity Required:

6 

2.2.2
Filter 2
Filter Type:


Long-Pass

80% Peak Cut-on:

8.0  0.05 m
Transmission Band:

8.0 to 12.0 m

Quantity Required:

6 

2.2.3
Filter 3
Filter Type:


Long-Pass

80% Peak Cut-on:

10.5  0.1 m
Transmission Band:

10.5 to 12.0 m

Quantity Required:

6 

2.2.4
Filter 4
Filter Type:


Narrow Bandpass

80% Peak Cut-on:

9.2  0.1 m

80% Peak Cut-off:

10.2  0.1 m

Quantity Required:

6 

2.2.5
Filter 5
Filter Type:


Bandpass

80% Peak Cut-on:

9.5  0.1 m

80% Peak Cut-off:

11.0  0.1 m
Quantity Required:

6 

2.2.6
Filter 6
Filter Type:


Bandpass

80% Peak Cut-on:

7.0  0.1 m

80% Peak Cut-off:

10.5  0.1 m
Quantity Required:

6 

2.2.7
Filter 7
Filter Type:


Bandpass

80% Peak Cut-on:

7.9  0.1 m

80% Peak Cut-off:

9.4 0.1 m
Quantity Required:

6 

2.2.8
Filter 8
Filter Type:


Bandpass

80% Peak Cut-on:

8.5  0.1 m

80% Peak Cut-off:

10.0  0.1 m
Quantity Required:

6 

2.2.9
Filter 9
Filter Type:


Bandpass

80% Peak Cut-on:

7.9  0.1 m

80% Peak Cut-off:

9.4  0.1 m

Operating Temperature:
77K
Quantity Required:

6 

2.3
Mid-Wave Filter Specifications
2.3.1
Filter 10
Filter Type:


Long-Pass

80% Peak Cut-on:

1.5  0.1 m
Transmission Band:

1.5 to 5.0 m

Quantity Required:

6 

2.3.2
Filter 11
Filter Type:


Long-Pass

80% Peak Cut-on:

4.5  0.1 m
Transmission Band:

4.5 to 5.0 m

Quantity Required:

6 

2.3.3
Filter 12
Filter Type:


Bandpass

80% Peak Cut-on:

1.5  0.05 m

80% Peak Cut-off:

1.8  0.05 m
Quantity Required:

6 

2.3.4
Filter 13
Filter Type:


Bandpass

80% Peak Cut-on:

2.0  0.05 m

80% Peak Cut-off:

2.3  0.05 m
Quantity Required:

6 

2.3.5
Filter 14
Filter Type:


Bandpass

80% Peak Cut-on:

3.0  0.05 m

80% Peak Cut-off:

4.2  0.05 m
Quantity Required:

6 

2.3.6
Filter 15
Filter Type:


Bandpass

80% Peak Cut-on:

3.0  0.1 m

80% Peak Cut-off:

5.0  0.1 m
Quantity Required:

6 

2.3.7
Filter 16
Filter Type:


Bandpass

80% Peak Cut-on:

3.5  0.05 m

80% Peak Cut-off:

4.2  0.05 m
Quantity Required:

6 

2.3.8
Filter 17
Filter Type:


Bandpass

80% Peak Cut-on:

4.5  0.05 m

80% Peak Cut-off:

4.8  0.05 m
Quantity Required:

6 

3
Delivery

Delivery is required 8 weeks after award of contract

4
Technical Points of Contact
The technical points of contact for NASA in this procurement are:

Mike Reinath, Code AM, 650-604-6680, Michael.S.Reinath@nasa.gov
Mark Won, Code AM, 650-604-5865, Mark.J.Won@nasa.gov
