Subpixel Response Measurement of Near-

Infrared Detectors
Barron et al. 2006, arXiv:astro-ph/0611339

ABSTRACT. Wide-field survey instruments are used to efficiently observe extended regions of the sky. To :
achieve a large field of view and to provide a high signal-to-noise ratio for faint sources, many modern instruments ,
are undersampled. However, in undersampled detectors, sensitivity variations across individual pixels can severely |
impact science programs that require high photometric precision. To address this, a near-infrared spot projection 1
system has been developed. With this system, 1.7 um cutoff detectors were characterized, and the effect of :
subpixel nonuniformity was studied. The measurements demonstrate that for detectors with near 100% internal !
quantum efficiency, 1% photometry can be achieved with a point-spread function (PSF) size of about half a .

pixel. For detectors with large subpixel nonuniformity, photometric errors become negligible only if the PSF size !

is more than about two pixels.
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TABLE 1
List oF NIR DETECTORS TESTED WITH THE SPOT-O-MATIC

NIR Detector ~ Manufacturer Device ID Measured QE  Substrate Removed

InGaAs ....... RVS* Virgo 1k >80% No
HgCdTe ...... RVS Virgo 598141 >80% Partial
HgCdTe ...... Teledyne® H2RG #102 >80% Yes
HgCdTe ...... Teledyne H2RG #40 50%-70% No
HgCdTe ...... Teledyne HIRG-BA #25 20%-30% Yes

Notes.—The top three detectors in the table have measured quantum efficiencies (QE)
over 80%, equivalent to nearly 100% internal quantum efficiency. The bottom two detectors
have lower quantum efficiency and exhibit substantial nonuniform intrapixel response.

* Raytheon Vision System, Goleta, CA.

* Teledyne Scientific and Imaging (formerly Rockwell Science Center), Camarillo, CA.
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Fic. 1.—Schematic diagram of the optical components of the Spot-o-Matic. [See the electronic edition of PASP for a color version of this figure.]
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FIG. 4.—Left: Response of an arbitrary single pixel vs. scan position for 1050 nm light. Note that the scan extends over five pixels, with the measured pixel in the

center. Right: Derivative of the signal with best-fit Gaussian functions overplotted (dotted curve). The average width (o) of the two Gaussians is 2.6 um. [See the
loctromic odition of PASP far a rolor vercion of thic fioure 1
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