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two plots). The vertical dashed lines indicate the start and end of the cycle. Each dot represents the
average temperature in one orbit. 2

Figure 2: Baffle temperature trends for SLSTR-A Cycle 069 (left) and SLSTR-B Cycle 050 (right). The vertical
dashed lines indicate the start and end of the cycle. Each dot represents the average temperature in one
orbit. 3

Figure 3: SLSTR-A detector temperatures for each channel for the last year of operations. Discontinuities
occur for the infrared channels where the FPA was heated for decontamination. The vertical dashed lines
indicate the start and end of each cycle. Each dot represents the average temperature in one orbit. The

different colours indicate different detectors. 4

Figure 4: SLSTR-B detector temperatures for each channel for the last year of operations. Discontinuities
occur for the infrared channels where the FPA was heated for decontamination. The vertical dashed lines
indicate the start and end of each cycle. Each dot represents the average temperature in one orbit. The
different colours indicate different detectors. 5

Figure 5: SLSTR-A scanner and flip jitter for Cycle 069, showing mean and stddev from expected position
per orbit (red and blue respectively) for the nadir view (left) and oblique view (right). The plots show the
nadir scanner (top), oblique scanner (middle) and flip mirror (bottom). 6

Figure 6: SLSTR-B scanner and flip jitter long term in Cycle 050, showing mean and stddev difference from
expected position per orbit (red and blue respectively) for the nadir view (left) and oblique view (right).
The plots show the nadir scanner (top), oblique scanner (middle) and flip mirror (bottom). ----------------- 7

Figure 7: SLSTR-A blackbody temperature and baseplate gradient trends during Cycle 069. The vertical
dashed lines indicate the start and end of the cycle. Each dot represents the average temperature in one
orbit. 8

Figure 8: SLSTR-A and SLSTR-B long term trends in average +YBB temperature, showing yearly variation.
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Figure 9: SLSTR-B blackbody temperature and baseplate gradient trends during Cycle 050. The vertical
dashed lines indicate the start and end of the cycle. Each dot represents the average temperature in one
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Figure 11: SLSTR-A NEDT trend for the thermal channels in Cycle 069. Blue points were calculated from
the cold blackbody signal and red points from the hot blackbody. The square symbols show results
calculated from the nadir view and crosses show results from the oblique view. Results are plotted for all
detectors and integrators, which is why there are several different levels within the same colour points
(particularly for S8 and F2). 13
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2.1 Instrument temperatures

2 Instrument monitoring

As a thermal infrared instrument, thermal stability and uniformity of the optical mechanical enclosure

(OME) is critical to the radiometric calibration. Figure 1 and Figure 2 show the orbital average temperature
of the OME and instrument baffles for SLSTR-A and SLSTR-B during the cycle. The temperatures were

stable (on top of a daily variation cycle).
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Figure 1: OME temperature trends for SLSTR-A Cycle 069 (left) and SLSTR-B Cycle 050 (right) showing the
paraboloid stops and flip baffle (top two plots) and optical bench and scanner and flip assembly (lower two
plots). The vertical dashed lines indicate the start and end of the cycle. Each dot represents the average
temperature in one orbit.
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Figure 2: Baffle temperature trends for SLSTR-A Cycle 069 (left) and SLSTR-B Cycle 050 (right). The vertical
dashed lines indicate the start and end of the cycle. Each dot represents the average temperature in one orbit.
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2.2 Detector temperatures

The detector temperatures for both SLSTR-A and SLSTR-B were stable at their expected values following
the latest decontamination phases. Decontamination was last performed for SLSTR-A in Cycle 058
following the instrument anomaly on 13 May 2020. Decontamination was last performed for SLSTR-B in
Cycle 45 from 11* to 13" November 2020. Decontamination involves warming up the infrared focal plane
assembly (FPA) in order to remove water ice contamination from the cold surfaces. Figure 3 and Figure 4
show the SLSTR-A and SLSTR-B detector temperatures for the past year. The decontaminations are clearly
visible as a rise in detector temperature.

A few orbits (e.g. Cycles 60, 63 and 67 for SLSTR-A) show slightly lower average visible channel detector
temperatures due to instrument operations that were performed on those days.

The cooler cold tip temperature was adjusted for SLSTR-A on 14" October 2020 in Cycle 64. A similar
adjustment was made for SLSTR-B in Cycle 37 on 30" March. This has the effect of increasing the detector
temperatures for the SWIR and TIR channels, and appears as a step in Figure 3 and Figure 4. The lower
limit of the dynamic range for SLSTR-A channel S8 was adjusted on 26 January to compensate for the
change in detector temperatures carried out in October 2020.
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Figure 3: SLSTR-A detector temperatures for each channel for the last year of operations. Discontinuities occur
for the infrared channels where the FPA was heated for decontamination. The vertical dashed lines indicate the
start and end of each cycle. Each dot represents the average temperature in one orbit. The different colours
indicate different detectors.
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Figure 4: SLSTR-B detector temperatures for each channel for the last year of operations. Discontinuities occur
for the infrared channels where the FPA was heated for decontamination. The vertical dashed lines indicate the
start and end of each cycle. Each dot represents the average temperature in one orbit. The different colours
indicate different detectors.
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2.3 Scanner performance

The actual position of the scan and flip mirrors is measured by the instrument, and Figure 5 shows the
statistics of the difference from the expected linear control law for each mirror in each view during SLSTR-
A Cycle 069. Figure 6 shows the equivalent trends for SLSTR-B in Cycle 050. The performance has been
consistent with previous operations and does not appear to be degrading. For reference, one arcsecond
corresponds to roughly 4m on the ground.
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Figure 5: SLSTR-A scanner and flip jitter for Cycle 069, showing mean and stddev from expected position per orbit
(red and blue respectively) for the nadir view (left) and oblique view (right). The plots show the nadir scanner
(top), oblique scanner (middle) and flip mirror (bottom).
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Figure 6: SLSTR-B scanner and flip jitter long term in Cycle 050, showing mean and stddev difference from
expected position per orbit (red and blue respectively) for the nadir view (left) and oblique view (right). The plots
show the nadir scanner (top), oblique scanner (middle) and flip mirror (bottom).
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2.4 Black-Bodies

The orbital average blackbody temperatures for SLSTR-A are shown in Figure 7, and SLSTR-B are shown in
Figure 9. The temperatures were stable on top of a daily variation cycle. There are also longer term cycle-
to-cycle trends which show a yearly variation, with temperatures rising as the Earth approaches perihelion
at the beginning of January (see Figure 8 and Table 5). Figure 7 and Figure 9 show the gradients across the
blackbody baseplate (i.e. each PRT sensor reading relative to the mean). The gradients are stable and
within their expected range of £20mK, except for the +YBB for SLSTR-B which has a higher gradient. This
higher gradient is expected and consistent with measurements made before launch.
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Figure 7: SLSTR-A blackbody temperature and baseplate gradient trends during Cycle 069. The vertical dashed
lines indicate the start and end of the cycle. Each dot represents the average temperature in one orbit.
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Figure 8: SLSTR-A and SLSTR-B long term trends in average +YBB temperature, showing yearly variation. The
vertical dashed lines approximately indicate the 1° January 2017, 2018, 2019, 2020 and 2021.
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Figure 9: SLSTR-B blackbody temperature and baseplate gradient trends during Cycle 050. The vertical dashed
lines indicate the start and end of the cycle. Each dot represents the average temperature in one orbit.
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2.5 Detector noise levels

The VIS and SWIR channel noise for SLSTR-A in Cycle 069 was stable and consistent with previous
operations - the signal-to-noise ratio of the measured VISCAL signal over the past year is plotted in Figure
10. Table 1 and Table 2 give the average signal-to-noise in each cycle (excluding the instrument
decontaminations). These values average over the significant detector-detector dispersion for the SWIR
channels that is shown in Figure 10.

Table 1: Average SLSTR-A reflectance factor, and signal-to-noise ratio of the measured VISCAL signal for the last
11 cycles, averaged over all detectors for the nadir view.

Average Nadir Signal-to-noise ratio
Reflectance | Cycle | Cycle | Cycle | Cycle | Cycle | Cycle | Cycle | Cycle | Cycle | Cycle Cycle
Factor 059 060 061 062 063 064 065 066 067 068 069
S1 0.187 236 242 239 238 246 246 241 241 246 244 238
S2 0.194 239 240 243 242 243 246 250 246 246 246 245
S3 0.190 225 225 229 231 231 232 230 231 234 236 232
S4 0.191 165 164 166 169 170 175 176 176 177 176 175
S5 0.193 281 279 279 282 284 287 288 288 292 291 286
S6 0.175 177 178 178 181 184 186 188 189 190 188 186

Table 2: Average SLSTR-A reflectance factor, and signal-to-noise ratio of the measured VISCAL signal for the last
11 cycles, averaged over all detectors for the oblique view.

Average Oblique Signal-to-noise ratio
Reflectance | cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle
Factor 059 060 061 062 063 064 065 066 067 068 069
s1 0.166 245 258 255 253 262 268 265 264 269 269 263
S2 0.170 249 256 261 261 260 265 272 273 269 264 265
S3 0.168 226 227 233 241 241 241 240 241 241 243 243
sS4 0.166 133 135 137 138 139 140 141 142 141 139 140
S5 0.166 210 213 211 216 214 215 218 215 210 209 212
S6 0.155 130 130 131 133 133 135 137 136 134 131 133




) Sentinel-3 MPC Ref.: S3MPC.RAL.PR.02-069-050
S 2 Issue: 1.0

Sl S3 SLSTR Cyclic Performance Report
o Date: 08/04/2021

Centre
- S3A Cycle No. 069 — S3B Cycle No. 050 page: 11
200 ~ | " H I ||
: ' |
; :

x N . P » > © 3 N
- ] -r E’l““‘""’j L] '—!"'ﬂvn'.‘"

Figure 10: VIS and SWIR channel signal-to-noise of the measured VISCAL signal in each orbit for the last year of
operations for SLSTR-A. Different colours indicate different detectors. The vertical dashed lines indicate the start
and end of each cycle.
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The average VIS and SWIR channel signal-to-noise ratios for SLSTR-B in Cycle 050 are shown in Table 3 and
Table 4. These values average over a significant detector-detector dispersion for the SWIR channels.

Table 3: Average SLSTR-B reflectance factor, and signal-to-noise ratio of the measured VISCAL signal for the last
11 cycles, averaged over all detectors for the nadir view.

Average Nadir Signal-to-noise ratio
Reflectance | cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle
Factor 040 041 042 043 044 045 046 047 048 049 050
S1 0.177 224 224 228 228 230 233 232 232 236 231 234
S2 0.192 214 218 219 219 222 221 222 223 224 224 218
S3 0.194 223 225 221 227 233 228 229 233 234 227 228
S4 0.186 129 129 130 131 131 130 132 132 131 130 129
S5 0.184 240 239 241 241 241 244 246 246 244 244 244
S6 0.162 159 159 162 160 159 162 165 166 167 165 162

Table 4: Average SLSTR-B reflectance factor, and signal-to-noise ratio of the measured VISCAL signal for the last
11 cycles, averaged over all detectors for the oblique view.

Average Oblique Signal-to-noise ratio
Reflectance | Cycle | Cycle | Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle
Factor 040 041 042 043 044 045 046 047 048 049 050
S1 0.157 216 216 218 220 223 224 229 227 227 225 224
S2 0.168 241 247 246 251 255 255 260 260 260 258 254
S3 0.172 254 250 251 259 257 259 262 269 260 257 261
sS4 0.168 125 127 127 127 128 128 130 132 129 128 128
S5 0.172 242 242 242 242 241 244 248 249 247 247 247
S6 0.152 178 179 181 183 184 185 188 188 186 185 186
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2.5.3 SLSTR-A TIR channel NEDT

The thermal channel NEDT values for SLSTR-A in Cycle 069 are consistent with previous operations and
within the requirements. NEDT trends calculated from the hot and cold blackbody signals are shown in
Figure 11. NEDT values for each cycle, averaged over all detectors and both Earth views, are shown in

Table 5.
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Figure 11: SLSTR-A NEDT trend for the thermal channels in Cycle 069. Blue points were calculated from the cold
blackbody signal and red points from the hot blackbody. The square symbols show results calculated from the
nadir view and crosses show results from the oblique view. Results are plotted for all detectors and integrators,
which is why there are several different levels within the same colour points (particularly for S8 and F2).
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Table 5: NEDT for SLSTR-A in the last 11 cycles averaged over all detectors for both Earth views towards the hot
+YBB (top) and the cold -YBB (bottom).

SLSTR-A Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle
059 060 061 062 063 064 065 066 067 068 069
+YBB temp
K) 302.957 | 302.920 | 302.914 | 302.962 | 303.265 | 303.700 | 303.981 | 304.190 | 304.250 | 303.989 | 303.526
S7 17.3 17.4 17.4 17.3 17.9 17.2 16.9 16.9 16.9 17.0 17.3
S8 11.3 114 11.5 114 11.6 11.8 11.9 11.8 11.9 11.9 11.9
T:‘i-)r S9 17.5 17.5 17.6 17.6 17.8 18.5 18.6 18.6 18.6 18.7 18.7
F1 274 277 277 274 342 271 267 266 267 273 275
F2 35.3 35.0 35.1 36.0 35.1 35.2 35.4 35.5 35.4 35.3 35.7
SLSTR-A Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle Cycle
059 060 061