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1. Introduction

The JPSS J1 VIIRS test FP-2 part 1 was designed to determine the encoder values defining the solar diffuser (SD) view, and part 2 was designed to confirm the functionality of the solar diffuser stability monitor (SDSM) [1].  Preliminary Raytheon analysis has been conducted [2-3], and this work will verify that analysis.

Table 1 lists the UAIDs, collects, view, sector rotation, scan encoder deltas, and electronics side. The VIIRS sensor was operated in diagnostic mode and each collect contains 50 scans. The sensor was set to fixed high gain. The cold focal planes were warm, so valid data was not available for bands I3 and M8 – M11. DNB data was available in aggregation mode 1 only. 
2. Analysis
All the Earth view (EV) samples in the first collect for each electronic side were analyzed. For the second through fifth collects, only the SD view was analyzed. The DN for the EV and SD sectors are averaged over all scans for each sample. The SD view data used in this work was truncated to 12 bits.

The scan encoder delta was extracted from the telemetry to determine the sector rotation angle. The scan encoder can be varied from 0 to 32767, so the sector rotation angle is defined as 
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Here the nominal EV scan encoder delta value is 0. The rotation angles are listed in Table 1.
The normalized EV data shows a plateau of full SD views with ramps of partial views on either side in Figure 1. To determine the extent of the SD plateau (where the RTA footprint falls entirely on the SD), a running difference between two samples 50 M band samples apart was used (normalized to the maximum sample) starting from outside the plateau and moving inwards. The edges of the plateau are taken as the samples where the normalized difference falls below 0.01. A buffer of 40 M band samples was used to decrease the plateau width, ensuring only full views of the SD were included. The measured extent of the SD plateau is listed in Tables 2 and 3 for both electronics sides in sample number and scan angle. The scan angle was determined using the telescope angle scan start, boresight angle offset, and angular extent of the samples to the leading and trailing edge of the plateau from the EV start, or
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Here the boresight angle offset is the angle between the beginning of the M1 EV data and the boresight angle defined by the telescope angle scan start, or ~0.60 degrees [5]. The telescope scan start angle (EV start angle) is determined from an encoder value extracted from the telemetry (in this case 12706) and converted using the same equation as the scan encoder delta (in this case 139.6 degrees). The measured extent of the SD plateau is shown for each band (HAM A, detector 9, subsample 1, electronics side A) in Figures 2 – 11 by the vertical blue lines. The angular extent of the plateau varies from 5.6 degrees (M5) to 6.7 degrees (M1). Note that as both M6 and M7 saturated during this test, the angular extent of the SD plateau appears larger. The DNB is treated slightly differently; the angular extent of a DNB aggregation mode 1 sample used was 0.05109 degrees and the edge of the SD plateau was referenced to the M1 scan angle.
The SD collect window is denoted in Figures 2 – 11 by the vertical green lines. These collect windows are shifted by the sample offsets listed in Table 4 [3] due to the calibration views being unregistered. They were referenced to the M1 SD window start at sample 1035(7) for electronics side A (side B) [2]. The collect windows and corresponding angular extents are listed in Tables 5 and 6. The angular extent of the collect window is ~ 0.86 degrees.
The SD view data was analyzed and overlaid onto the EV data in Figures 2 – 11 (black lines). This data was normalized to the first common sample, so the data does not always follow the same curve (however, the trends are consistent). This confirmed that the leading edge of the plateau was observed in the second collect for band M6 and the trailing edge of the plateau was observed in the fourth collect for M1 (these were the measured stressing cases, i.e. the bands when unregistered that are farthest apart in sample space). Note that the stressing case for the short-wave bands is M9 (even detectors), which is shifted 20 samples more from M1 than M6. The measurements of M1 – M7 indicate that the SD collect window will still be well within the limits of the SD plateau for M9 (as well as M8, M10, M11, and I3).
The SDSM mirror position for the electronics side A data is shown for each collect as a function of scan in Figure 12. Mirror positions 0, 28, and 67 denote dark, SD and solar views, respectively. For collects 5 and 10, the SDSM mirror is rotated as it would be during an on-orbit calibration event. The ratio of the SD to the SDSM signal (minus the dark offset) is shown for these two collects in Figure 13 for all eight SDSM detectors. 
3. Summary

FP-2 parts 1 and 2 were analyzed under ambient conditions for the JPSS J1 VIIRS sensor. Analysis showed the following:
· The SD collect window is well within the edges of the SD for all reflective solar bands.
· The angular extent of the SD is between 5.6 and 6.7 degrees depending on the band; the angular extent of the SD collect window is ~0.86 degrees.
· The SDSM mirror was cycled through its mirror positions, simulating an on-orbit calibration event.
Table 1: Data used in FP-2 parts 1 and 2 analysis.

	UAID
	Collects
	View
	E side
	Rotation Angle
	Scan Encoder Delta

	4302327
	2
	EV
	A
	158.99
	14472

	4302327
	3
	SD
	A
	-4.61
	15964

	4302327
	4
	SD
	A
	-5.93
	15844

	4302327
	5
	SD
	A
	2.64
	240

	4302327
	6
	SD
	A
	6.59
	600

	4302329
	1
	EV
	B
	158.99
	14472

	4302329
	2
	SD
	B
	-3.96
	16024

	4302329
	3
	SD
	B
	-5.27
	15904

	4302329
	4
	SD
	B
	3.30
	300

	4302329
	5
	SD
	B
	6.59
	600

	4302330
	1—10
	SDSM
	B
	--
	--

	4302332
	1—10
	SDSM
	A
	-- 
	--


Table 2: EV sample and angle ranges for SD plateau (A side).
	Band
	Sample start
	Sample end
	Angle start
	Angle end

	I1
	1700
	2398
	155.4
	161.6

	I2
	1722
	2379
	155.6
	161.4

	M1
	821
	1199
	154.9
	161.6

	M2
	836
	1182
	155.1
	161.3

	M3
	854
	1179
	155.4
	161.2

	M4
	854
	1169
	155.4
	161.1

	M5
	874
	1187
	155.8
	161.4

	M6
	742
	1382
	153.4
	164.9

	M7
	441
	1778
	148.1
	171.9

	DNBLGS
	991
	1141
	154.9
	162.6


Table 3: EV sample and angle ranges for SD plateau (B side).
	Band
	Sample start
	Sample end
	Angle start
	Angle end

	I1
	1700
	2400
	155.4
	161.6

	I2
	1723
	2379
	155.6
	161.4

	M1
	822
	1198
	154.9
	161.6

	M2
	836
	1182
	155.1
	161.3

	M3
	854
	1180
	155.4
	161.3

	M4
	854
	1170
	155.4
	161.1

	M5
	875
	1188
	155.8
	161.4

	M6
	764
	1356
	153.8
	164.4

	M7
	451
	1766
	148.2
	171.7

	DNBLGS
	991
	1141
	154.9
	162.6


Table 4: M band sample offsets relative to M1 detectors [3]. SWIR offsets for even detectors listed; odd detector offsets are 3 M band samples less (or 1.5 M band samples for I3).
	Band
	Sample Offset
	Band
	Sample Offset

	I1
	10.5
	M6
	21

	I2
	12.5
	M7
	15

	I3
	16.5
	M8
	35

	M1
	0
	M9
	41

	M2
	3
	M10
	23

	M3
	9
	M11
	29

	M4
	6
	
	

	M5
	18
	
	


Table 5: EV sample and angle ranges for SD view (A side).
	Band
	Sample start
	Sample end
	Angle start
	Angle end

	I1
	2049
	2144
	158.5
	159.3

	I2
	2045
	2140
	158.5
	159.3

	M1
	1035
	1082
	158.7
	159.5

	M2
	1032
	1079
	158.6
	159.5

	M3
	1026
	1073
	158.5
	159.4

	M4
	1029
	1076
	158.6
	159.4

	M5
	1017
	1064
	158.4
	159.2

	M6
	1014
	1061
	158.3
	159.2

	M7
	1020
	1067
	158.4
	159.3

	DNBLGS
	1029
	1044
	156.8
	157.7


Table 6: EV sample and angle ranges for SD view (B side).
	Band
	Sample start
	Sample end
	Angle start
	Angle end

	I1
	2053
	2146
	158.5
	159.4

	I2
	2049
	2142
	158.5
	159.3

	M1
	1037
	1084
	158.7
	159.6

	M2
	1034
	1081
	158.7
	159.5

	M3
	1028
	1075
	158.6
	159.4

	M4
	1031
	1078
	158.6
	159.5

	M5
	1019
	1066
	158.4
	159.2

	M6
	1016
	1063
	158.3
	159.2

	M7
	1022
	1069
	158.4
	159.3

	DNBLGS
	1031
	1046
	156.8
	157.7


Figure 1: EV DN for all VisNIR bands (HAM A, detector 9, SS1, Eside A) normalized to the highest response for each band. Note that M6 and M7 are both saturated.
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Figure 2: EV DN for I1 (HAM A, detector 9, SS1, Eside A) with extent of SD plateau (blue) and view (green) shown. Sector rotated SD views are shown in black.
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Figure 3: EV DN for I2 (HAM A, detector 9, SS1, Eside A) with extent of SD plateau (blue) and view (green) shown. Sector rotated SD views are shown in black.
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Figure 4: EV DN for M1 (HAM A, detector 9, Eside A) with extent of SD plateau (blue) and view (green) shown. Sector rotated SD views are shown in black.
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Figure 5: EV DN for M2 (HAM A, detector 9, Eside A) with extent of SD plateau (blue) and view (green) shown. Sector rotated SD views are shown in black.
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Figure 6: EV DN for M3 (HAM A, detector 9, Eside A) with extent of SD plateau (blue) and view (green) shown. Sector rotated SD views are shown in black.
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Figure 7: EV DN for M4 (HAM A, detector 9, Eside A) with extent of SD plateau (blue) and view (green) shown. Sector rotated SD views are shown in black.
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Figure 8: EV DN for M5 (HAM A, detector 9, Eside A) with extent of SD plateau (blue) and view (green) shown. Sector rotated SD views are shown in black.
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Figure 9: EV DN for M6 (HAM A, detector 9, Eside A) with extent of SD plateau (blue) and view (green) shown. Sector rotated SD views are shown in black.
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Figure 10: EV DN for M7 (HAM A, detector 9, Eside A) with extent of SD plateau (blue) and view (green) shown. Sector rotated SD views are shown in black.
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Figure 11: EV DN for DNBLGS (HAM A, detector 9, Eside A) with extent of SD plateau (blue) and view (green) shown. Sector rotated SD views are shown in black.
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Figure 12: SDSM mirror position versus scan for collects 1 – 10 (Eside A).
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Figure 13: SDSM ratio versus collects for all SDSM detectors (Eside A).
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