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I have evaluated the effect of the WISE sample up the ramp (SUTR) weighting algorithm on the noise pixels in WISE images.  Because a single point in a SUTR image from WISE is collected over a range of field angles as WISE scans during an integration, there was a concern that geometric distortion would lead to degraded WISE image quality.  At some locations there is as much as 2 pixels (5.5 arcsec) of  relative motion between the start and end of an integration.  This is tabulated in the file:

distortion trajectories or dis_af_fo_8x_020705_scan.xls which can be found in 

Work Area/Shared/Payload/Point Spread Functions/PSF's without optical distortion 

or  https://alpha-lib.jpl.nasa.gov/docushare/dsweb/View/Collection-42135

The file gives the relative shift in image location during each of 9 scan mirror positions, and for 9 locations around the field:

	FP 7
	FP 8
	FP 9

	FP 2
	FP 1
	FP 3

	FP 4
	FP 5
	FP 6


However, the SUTR algorithm means that most of the weight in an image comes from the last few samples.  To evaluate the effect, I used PSF’s without the distortion included (from the same docushare directory – note these flight system PSF’s include spacecraft effects and margin to get nearer the flight system requirement of 14.5 noise as documented in SDL/05-1062), shifted them by the amount given in the distortion trajectory file, and coadded them with the SUTR weights.  Then I calculated the noise pixels for the resultant images.

I did this only for band 1, where the effects should be largest.   The noise pixels for this PSF without any coadding were 12.11.  With a straight co-add (equal weight to all samples) the distortion increased this to values ranging from 12.5 to 15.9 noise pixels  (Mark Larsen obtained 12.6 with distortion; I obtain 12.56 for the PSF_Band 1 or prf_out_2_3band1.dat file on docushare). As expected, the four corner field positions (7,9,4,6) have the largest distortion and increase in noise pixels.  With the SUTR algorithm, the increase is noticeably smaller, ranging from 12.3 to 14.9 noise pixels.  Note that the SUTR weights are -4,-3,-2,-1,0,1,2,3,4 but because the 1st sample position s1 has 0 integration time, each subsequent sample position has equal integration time, and each actual sample S is the sum of the sample positions thus far, the effective weights are: 0,4,7,9,10,10,9,7,4 (Thanks to Ned for correcting me on this):

S1 = -4*s1 = -4*0

S2 = -3*s2

S3 = -2*(s2+s3)

S4 = -1*(s2+s3+s4)

S5 = +0*(s2+s3+s4+s5)

S6 = +1*(s2+s3+s4+s5+s6)

S7 = +2*(s2+s3+s4+s5+s6+s7)

S8 = +3*(s2+s3+s4+s5+s6+s7+s8)

S9 = +4*(s2+s3+s4+s5+s6+s7+s8+s9)

SUTR = 4*s2+7*s2+9*s4+10*s5+10*s6+9*s7+7*s8+4*s9

Here is a tabulation of the results:

Position    straight sum    SUTR

------------------------------------------

prf1p1.fits 12.544958304435 12.376329537003

prf1p2.fits 12.61789410853 12.321122876456

prf1p3.fits 12.602193701096 12.544958304435

prf1p4.fits 15.783838448489 13.976029904941

prf1p5.fits 12.64941257841 12.467742721929

prf1p6.fits 15.68605524695 14.778156134894

prf1p7.fits 15.759278533891 13.785793563222

prf1p8.fits 13.314587648265 12.80939671726

prf1p9.fits 15.88284841262 14.908679594377

Below I show the PSF without distortion at top left, with a straight sum for position 7 at bottom left, and with the SUTR weights for position 7 at top right. The pixel size in this image is 0.388 arcsec, 7.09 times smaller than WISE pixels.
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