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‘W% Introduction SLDCM

= |ntent of talk is to review On Orbit Checkout (first 90 days on-orbit)

— Emphasis was on health and welfare of OLI, exercising all observation modes and comparison
with pre-launch test activities

Overview of instrument and calibration operations

Pre-launch to post-launch comparison by observation type
— Shutter (dark)
— Stim lamps
— Diffusers
— Variable Integration Time
Celestial Targets
— Moon
— Stars
Overview of performance vs. Key Performance Requirements
— SNR
— Stability
— Uniformity
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OLI Instrument Overview

= Pushbroom VIS/SWIR sensor

= Four-mirror telescope with front
aperture stop

= FPA consisting of 14 sensor chip
assemblies, passively cooled

= On-board calibration with both
diffusers lamps and a shutter
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OLI has 9 bands, 6
Si and 3 HgCdTe on
each of 14 FPMs

Spectral separation
uses 9 “toothpick”
interference filters.
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Shutter Observations Pre-Launch To On-Orbit

Baseline Skyline
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= S| band Shutter observations show a small bias shift common to all bands.
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‘%’% Dark Current Measurement v/Variable Int. Time NRTEl:

Baseline @abDc
150 I I I I I I I I I I I I I I
| Start File = 20110107 220507FRLOEG1 30_L0O_00 ks | : : - : : :
100 5 : : : ; : : ; : i : : : 5—
50 |- | 5 : .
| | Y _ J ! : :
0 I I I
494 935 1482 1976 2470 2964 3458 3952 1445 4940 5434 5928 6422 691
Detectori@)
Camparisan QD¢
150 I I I I T T T I I T T T I T
Start File = Makl | : : : : : : : : : : : :
100 |- 5 5 ; § é : : i : : : 5 : i—
50 |- | :
1 —— L J L : I
a I I I
494 gs5 1482 1976 2470 2964 3458 3952 4445 4940 5434
Detectori®)
Difference
20 ! ! I I T T I I I T T I I | I
T "~ - | 1 J'l"
20 -
a0 i I i i i i I i i i i i i i
494 gs5 1482 1976 2470 2964 3458 3952 4445 4940 5434 5928 64232 691
Detectori#)

Variable integration time shutter observations allow OLI to track HgCdTe band dark current.

The basic dark current pattern has remained, however not all detectors have changed
identically.
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On-Board Stim Lamps Allow a Second Set of

—— =
‘%’% Pre-Launch to On-Orbit Comparisons NRRRE
0 Baseline Stim Lamp: 20110109012129FRC00399_L1R_00.h5 FPM 14 Comparison Stim Lamp: LOS00L1735092013078LGNO0_L1R_00.h5 FPN
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= A simple analytical model of the stim lamp output (Planck function + optics
transmission) allows us to fit an effective temperature to the lamps.

= We observed an ~60K increase in effective temperature, consistent with our
expectations for 0G effects.
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Radiance {(Watts/m 2/micron/sr)

Radiance (Watts/m 2/micron/sr)

Radiance values for baseline file L1R_Diffuser_Stats_20130411_GK.mat

The Heliostat Was Used as the Basis for the
Transfer to Orbit Experiment

Histogram

Mean: 476.0539 STD: 6.596
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Radiance values for on-orbit file LO80002050252013077LGN00_L1Rstat_00.h5

Mean: 492.9267 5TD: 7.0661

Histogram
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estimated the corresponding TOA
radiances.

= The transfer to orbit experiment
compares predicted diffuser TOA
radiances to measured radiances.
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= Using the heliostat we illuminated the
flight diffuser in a flight like manner and
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‘W% Summary of Transfer to Orbit W DXE]

Ref File is: L1R_Diffuser_Stats 20130411 _GK.mat
Current File is: LO80002050252013077LGNOD_L1Rstat 00.h5
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= We estimated ~2.5% uncertainty (1s) on this comparison.
= Positive bias in all bands is probably significant- i.e. there is likely an unaccounted for bias error
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‘%; % Heliostat Allows Montioring Change in Diffuser Uniforngity:y,
Pre-Launch to On-Orbit

Difference of mean-normalized radiance values for LOS0002050252013077LGNOD_L1Rstat_00.h5
x 107 Mean: -7.50862e-007 5TD: 0.0017099 Histogram
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= Non-Uniformity of the heliostat agrees to about +/- 0.5% with On-Orbit observations
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‘ﬁ’% Diffuser Variable Integration Time > EOEN

Fized Offset Subtracted DN
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= Variable integration time observations of the diffuser allow linearity monitoring
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‘%’% Linearity vs Integration Time Pre-Launch to On- Orbit-

Baseline Detector Slopes
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= FPM non-linearity observations agree well with pre-launch values.
= Pre-launch and post-launch variable integration time observations agree well for all

detectors.
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Image Frame Vector Y-component

‘WZ Pointing

Image Frame OLI and Catalog Vector x,y components

Stellar Observations Were Used To Validate
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Lunar Observations

- "'n-ﬁ‘"' ";‘-ﬁé-l.?_r_

- S

* With an observatory
maneuver OLI scans
the full Moon every
month in each spectral
band.

*This requires 15 scans
over 2 orbits.

e During On-Orbit
Checkout, our focus
was on the Moon as a
stray light (not a
radiometric) source.
*Artifacts are not visible
to the naked eye.
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@ Lunar Observations Show that OLI Ghosting == &5am
Meets its Requirements

Ghosting is small and well contained.
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Pre-Launch

On-Orbit

SNR On-Orbit Agrees Well With Pre-Launch

Measured Values

Spec Value

Req. at Ltyp

CIA
(1)

130

Value (12 bit)

Req. at Lhigh

290

Value (12 bit)

Blue

(2)
130

360

Green

(3)
100

390

Red

(4)
90

340

NIR
()

90

460

SWIR 1

(6)
100

540

SWIR 2

(7)
100

510

Pan

(8)
80

230

Cirrus

(9)
50

NA

Value

 All bands meet spec.

» There are no out of spec detectors

* On-orbit values show good agreement with Pre-Launch

Spec Value CA Blue Green Red NIR SWIR1 SWIR2 Pan Cirrus
string # # # # # # # # #
Req. at Ltyp 130 130 100 90 90 100 100 80 50
Value
Req. at Lhigh] 290 360 390 340 460 540 510 230 NA
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Stability of Diffuser Observations is Used to — e
Evaluate a KPR

A

FPM Mean Percent change after Earth-Sun Distance Correction

= The time series of
diffuser
observations
shows:
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Diffuser Observations are Used to Evaluate S CD.CMS
Uniformity KPR

A

Banding Relative to Local and View
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= Repeatability of the diffuser uniformity on-orbit is good.
— Banding likely contans information about local diffuser non-uniformity
— Streaking is dominated by cosmic ray hits page. 18
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EROS data center was able to generate high quality imagery using pre-launch
calibration coefficients in a timely manner
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‘W% Summary z_DEH

= OLI continues to operate successfully and meet its Key Performance Requirements

= The pre-launch calibration have been successfully transitioned on-orbit and provide a
good baseline for characterizations over the mission life.
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