OPTICAL TECHNOLOGY DIVISION

Spatial Stray Light Correction for Imaging
Instruments Using Matrix Method

Yugin Zong

National Institute of =7

Standards and Technology


http://images.google.com/imgres?imgurl=http://www.mdacorporation.com/news/pr/photos/Hubble_low.jpg&imgrefurl=http://www.mdacorporation.com/news/pr/pr2005010501.html&h=440&w=640&sz=210&tbnid=Hz1sLmZu5VnzJM:&tbnh=94&tbnw=137&prev=/images%3Fq%3Dhubble%2Btelescope%26um%3D1&start=3&sa=X&oi=images&ct=image&cd=3

Outline

1) Introduction

2) Principle of spatial stray light correction
3) Validation of spatial stray light correction
4) Examples of applications

5) Summary

N=T



Outline

1) Introduction

2) Principle of spatial stray light correction
3) Validation of spatial stray light correction
4) Examples of applications

5) Summary

N=T



SPECTRALstray light (Spectrometer measures
adpoi ntd source)
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SPATIAL stray light in imaging instruments for
measurements of extended sources
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1)

2)

3)
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Methods for dealing with stray light

Improve instruments by hardware
-l i mited, | ow signal,h6 &

Avoid it, by matching the spectrum power distribution of the
calibration source and that of the test source.

- need to know the source to be measured

-need many standard source:

Correct it mathematically
- Spectral
- Spatial



2) Principle of spatial stray light correction
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Characterization of a spectrometer for
Line Spread Functions (LSF) for Spectral Straylight Correction
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Result of a Spectral Straylight Correction
using a 1024x1024 Correction Matrix

A Broadband Source A Green LED
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Principle of Spatial Stray-light Correction

LSF

1-D Line Spread Function (LSF)
A 2-D Stray light Correction Matrix

PSF

2-D Point Spread Function (PSF)
3-D Stray light Correction Matrix

A i
AR,
i) e, “ l‘%:‘x.

Problem!
3-D matrix inversion!
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Point Spread Function (PSF) Stray-light Distribution Function (SDF)

at Pixel (3, 3) at Pixel (3, 3)
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2D Point Spread Function (PSF) 2D Stray-light Distribution Function (SDF)
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2D SDF:k 1) = 1D SDF ()




The SDF matriX, D) xman)
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Any problem!

A 1024x1024 imaged A trillion element matrix!
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Dealing with huge number of pixels (binning)
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3) Validation of spatial stray light correction
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An imaging radiometer/photometer:

I 2-D CCD array: 1392x1040
I CCD size: 4.6%um x 4.65um

T A/D: 12 bits
I Lens: 55 mm
T No TE-cooler

PSF test conditions:

Distance: 2 m

Pin hole size: 0.2 mm diameter
Iris: F2.8

Signal Dynamic range: > 6 orders
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A measured Point Spread Function (PSF)



