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Starting point
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InSb camera
640 x 512 pixels
1–5.2 µm
500 ns minimum gate width

We were looking for new applications for this IR camera.
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InSb camera
640 x 512 pixels
1–5.2 µm
500 ns minimum gate width
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Brookhaven National Synchrotron Light Source (NSLS)
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Assigned port
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OAP
OAP

prismEntrance slit

IR spectrometer components



8/25

Parabolic_pair_1-1_imaging_V1.len Positions: 1-2 RMM  08-Nov-07 

25.00   MM   

When using 90-degree, off-axis parabolas the STOP is tilted 60 
degrees and the image can be tilted up to 60 degrees depending on 
rotations of the parabolas.

image tilted 60º

no image tilt

Elliptical STOP tilted 60º
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IR_Spectometer_V14.len

Entrance slit for IR spectrometer

3” dia.

Flip mirror, for alignment lasers

Blue alignment laser

Red alignment laser

IR camera

Dispersing prism

Brookhaven NSLS Infrared Spectrometer Design
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50 mm

Magnesium Oxide
right-angle prism,

1.0” x 1.0” x 1.41” x 1”(deep)

(NA = 0.0015)

9-mm wavelength spread

Entrance slit,
0.2 mm wide (YZ),

9 mm long (XZ)

90-degree off-axis parabolic,
2-in dia., gold coated

Argon alignment laser
(0.6 mm diameter,

1.5 mRad divergence)

Wavelengths 
are collimated

HeNe alignment laser
(0.6 mm diameter,

1.5 mRad divergence)

90-degree off-axis parabolic,
3-in dia., gold coated

Alignment lasers will hit 
outside camera chip.

High-speed detector

ZnSe

By varying this distance, 
different wavelength ranges can 

be presented to the camera.

Optical components used for the IR spectrometer.
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6 mm

Laser alignment plate

Housing,
3 mm thick

Silicon window,
25.5-mm diameter,
1 mm thick

Cold stop,
10.922-mm clearance diameter

25.4 mm

0.5-mm air gap

1500 nm

2000 nm

2500 nm
3000 nm

3500 nm

4000 nm

4500 nm

Frame of 2D IR sensor

Wavelengths are spread unequally across the IR imaging array.
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Magnesium oxide (MgO)
right-angle prism,

1.0” x 1.0” x 1.41” x 1”(deep)

Ray tracing through the MgO dispersion prism.

We switched to a green alignment laser because blue light does not reflect well off gold coatings.
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1300 nm
Center of OAP

Ray tracing at the 2nd OAP.
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Laser alignment plate

IR camera,
12.8 mm

IR_Spectometer_V14.len
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Laser alignment plate

cold stop

Camera,
12.8 mm

The circular cold stop will clip light at the edges of the wavelength range.

IR_Spectometer_V14.len

Circular footprint because of cold stop.
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633 nm

532 nm

Alignment not set correctly

Spectrum roll off due to gold coatings

Spectrum roll off due to digital camera sensitivity
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OAP

OAP

Prism

Entrance slit

IR-light_hitting_laser_plate_DSCN4733.JPG, 4/9/08



18/25

Centering middle λ

 

(3000 nm) on parabolic mirror center

50 mm

prism tilt angle

Movement of 
2nd OAP

Adjusting the wavelength spread received by the IR camera.

Movement of 
camera center
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Centering middle λ

 

(3000 nm) on parabolic mirror center

prism tilt angle

Movement of 
camera center

Movement of 
2nd OAP

Adjusting the wavelength spread received by the IR camera.

50 mm
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prism tilt angle

Movement of 
2nd OAP

Centering middle λ

 

(3000 nm) on parabolic mirror center

Adjusting the wavelength spread received by the IR camera.

50 mm

Movement of 
camera center
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Changing wavelength spread at IR camera
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50 mm   

Input light is not telecentric
(NA = 0.0200) (2.30º full angle).

9-mm wavelength spread

Entrance slit,
0.2 mm wide (YZ),
6 mm long (XZ)

Rectangular stop
43.2 x 8.8 mm for IR wavelengths
0.43 x 0.43 mm for lasers

Both lasers,
NA = 0.0015

Tilted image plane

Changing the divergence of the light source.
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6 mm   

Housing,
3 mm thick

Silicon window,
25.5-mm diameter,
1 mm thick

Cold stop,
10.922-mm clearance diameter

Camera,
12.8 mm

0.5-mm air gap

Laser alignment plate1.304 mm

Input NA = 0.0200 (2.30º full angle).

25.4-mm

Wavelength resolution varies 
across the camera array

Changing the divergence of the light source.
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6 mm   

Housing,
3 mm thick

Silicon window,
25.5-mm diameter,
1 mm thick

Cold stop,
10.922-mm clearance diameter

Camera,
12.8 mm

25.4-mm

0.5-mm air gap

Laser alignment plate1.304 mm

Input NA = 0.0200 (2.30º full angle).

Wavelength resolution varies 
across the camera array

Repositioning the image plane.
Changing the divergence of the light source.
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IR_Spectometer_V14.len

Add another 90º off-axis parabolic mirror to direct the light into a multipoint Pyrometry array.

entrance slit for IR spectrometer

3” dia.

flip mirror, for alignment lasers

blue alignment laser

red alignment laser

IR camera
Pyrometry

broadband 50/50 IR coating
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