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SNAP Detector Design

T T

36 HgCdTel 2k x 2k NIR ~ B
detectors with 18um
pixels

Allows us to see all
the way to z=1.7um
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The Problem of Undersampling

SNAP uses 18um pixels

We need greater resolution than this, or
else any structure under 18um is lost!

An image of a galaxy which is 40um wide
will not look like a galaxy, 1t’ll look like 4
lit up pixels!
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Airy disk for A =1 um
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There are ways around this
problem!

eDithering

eDithering requires accurate
knowledge of the pixel response
function (QE vs. position), which we
do not know
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Enter the Spot-o-Matic!

The pixel response function can be
extracted by shining a very small

spot of NIR light onto the detector,
and measuring the readout at
different points on the pixel itself!

Nathaniel Barron REU 2004




CCE é-rgo:?n
Spot-o-matic

at the University Df M|ch|gan

Testing Setup

Devices are mounted Iin a dewar and kept
at 140K to reduce dark current and
simulate deep space conditions
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Testing Setup

Winj:low Pinhole Projector

3-Axis Motorized Stage

/]

Stablized Light
Source

Oriel Optical Table

Iﬁower Supply

Data Acquisition and Stage Control Intensity Controller
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Progress as of REU 2003:
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X-y-2Z stage
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How It works

Convexlens  Pinhole

10X NIR Long
NIR Tube Lens Working Distance
Objective

Liquid Light-guide ~ Narrow Bandpass Filter

Nathaniel Barron REU 2004




SNAP EEE8iE

SpOt—O—matiC at the University of Michigan

Accurately determining the PSF

In order to
determine the
response of a
pixel, we need
to know the
exact size of the
spot that we
shine on the
detector

——

Razor Blade Photodiode
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At A = 1550nm, we
have a spot profile
with o =2.10 um

This 1s definitely
small enough to
probe a 18 um pixel
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What do we notice about the pixel?

ePixel response is quite smooth and uniform over
Its area (no significant dip in QE)

eThe response of the pixel extends beyond the
physical size of the pixel itself!
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What does this mean?

Lateral charge diffusion

This doesn’t mean we can’t dither
to achieve precision photometery,
as long as we know exactly how
much charge diffusion we have
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Deconvolution of PRF

The results we obtained are not
actually the PRF, but rather a
convolution of the PRF and the PSF

Deconvolution Is necessary to
determine the true PRF
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The future of the Spot-o-Matic

UM now has the only NIR spot
projection system with the ability
to precisely resolve the PRF of
these detectors

eCan be used for a variety of
experiments, including simulation
of an actual PSF that SNAP will see
In space
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