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e Launch video
« Camera imagery
* Events in the next few months

» Expectations based on calibration
— Rad cal/matador
— ILS development
— Heliostat results

Outline
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POWER CONDITIONING THERMAL CONTROL SYSTEM
ELECTRONICS (PCE)
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FLIGHT COMPUTER*

DIGITAL PROCESSOR UNIT POINTING MIRROR
(DPU) ASSEMBLY (PMA) INSTRUMENT (THREE-CHANNEL GRATING SPECTROMETER)
HOUSEKEEPING UNIT AZIMUTH (AZz) AXIsS TELESCOPE AND RELAY DIFFRACTION GRATING REMOTE ELECTRONICS
(HKU) ACTUATOR OPTICS (x3) MoDuULE (REM)
ELEVATION (EL) AXIS OPTICAL BENCH ANALOG FRONT-END
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POINTING CONTROL
SYSTEM (PCS)
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UNIT (IMU) CAMERAS (DCC) ON-BOARD CALIBRATION LEGEND:
LAMPS
GLOBAL POSITIONING EXTERNAL CONTEXT . FUNCTIONAL CHECK COMPLETE
SYSTEM (GPS) CAMERA (ECC)
INITIAL FUNCTIONAL CHECK COMPLETE,

BUT REQUIRES ADDITIONAL VERIFICATION
(E.G., WITH INSTRUMENT OPERATING)

INTERNAL CONTEXT

* CURRENTLY OPERATING ON CAMERA (ICC) k. A k.
FLIGHT SOFTWARE V4.0. UNCTIONAL CHECK STILL PENDING
WILL BE UPDATED TO V4.1

DURING IOC - —
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« Calibration of pointing mirror system is underway
— Collect images at a wide set of AZ/EL pairs
— Register to ground control points (using Landsat type data)
— Create correction table if needed, so we point exactly where commanded
» Update flight software (June 18)
» Cool detectors
* First light and confirmation of pointing (~ June 24)
« Update calibration parameters (dark correction, bad pixels, etc)
» Science checkout
— Railroad Valley Observations (June 30 — July 5)
— First target measurements
— Verify signal levels and SZA dependence
— Examine any dependence on viewing geometry
* Review to end I0C, August 9t

* L1b to be delivered 90 days after end of IOC.

Slide 6 OCO-3 IWGGMS 2019



National Aeronautics and Space Administration

Jet Propulsion Laboratory Some Early examples of OCO-3 imagery

California Institute of Technology

Uudl Laillle

5 5

» g - N
: !II{ S o 3
o s v : R #
Doukkala i\‘b.d_a \ ¥V 4 7
g SRy % ’ . s
X e i S DL AR
- S ot S .

. JB2043N 9.177W)

Pl P

OCO-3 IWGGMS 2019



National Aeronautics and Space Administration
Jet Propulsion Laboratory
California Institute of Technology

= ocos_Lla

227

®

STT3.ff

Q

DCO-3 IWGGMS 2019



. . . . N
National Aeronautics and Space Administration . SN

Jet Propulsion Laboratory Agricultural phenomena! O3
California Institute of Technology %

=  223526.7,282405.5

22°35'26.7"N 28°24'05.5"E

22.590750, 28.401528

voss
sae
O © i
Directions Save Nearby Sendtoyour Share Eéi
phone gesedts
L L L LA
1Sttt s
Seessiss
@ Qesm Al Wahat Ad Dakhlah, New Valley Governorate, siae3easnis
Egypt Gasasenee’
Sr0RN Aae
L
e 7GJCHCR2+7J
9+ Add a missing place
E’... Add your business
[  Addalabel
Photos oot

Slide 9 OCO-3 IWGGMS 2019



National A tics and Space Administrati inti i &
P ety Pointing Mirror Assembly (PMA) - Tcos

California Institute of Technology Cal y Pa rt 1

Purpose: collect
images, register
to determine
pointing offsets
as a function of
PMA position
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* TVAC testing provides characterization of the instrument
— Evaluated against requirements
— Compared to OCO-2
— Used in end to end testing with heliostat data

* Review
— Bad pixels
— Linearity/dynamic range
— ILS characterization
— Expected SNR
— Heliostat retrievals

P Jet Propulsion Laboratory Expected performance of OCO-3 ﬁO-S
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» Use screen
to reduce
input light
level (to
75% in this
case)

» Ratio to
100% light
level

 Find slope
with
brightness
level (in and
out of
absorption
lines)

California Institute of Technology

National Aeronautics and Space Administratfflatador test — how linear is response

with varying input levels of light?

75% Transmission Screen: FP 4

0774
ABO?2 I | [ | [ | I [ [ [ [ E
—0.16% =
WCO02 =
0778 | ___ 001% =
SCO02 =
—0.02% =
0772 = SN
o = TR TN WO 3
@ = e =
< = S e
oM — —
c - 3
o = =
T = 3
& = =
0770 E- —
0769 - OCO-2 =
E | | | I | | | | | | | | | | | I | | | E
7
0 680 20 40 60 80 100
% of Brightest Column
75% Transmission Screen: FP 4
0.774 I I
ABO2 [
0.25%
wco2 ]
0772 o ew
SC02 -
— 0.13% R X~ — =
0.770 —
o L Ry
& C — 4
g 0768 | //
s |
°
=3 C 7]
0.766 |
0.764 | O C 0_3
0.762 L | | ‘ | | )
0 20 40 60 80 100

% of Brightest Column



National Aeronautics and Space Administration
Jet Propulsion Laboratory

California Institute of Technology

* Yellow lines are requirements. Both OCO-2 and OCO-3 meet

requirements

* OCO-2 slopes were lower than OCO-3 (shown in gray box)

75% Screen 50% Screen
C ] i ! ]
06— _] 0.6 |
ol . osf -
N N l ] o N
0.2 _—\’/tj:/’* — - 0] AN - A1 .
—t —— —H] H— 4] :
S } [ | H g oo+ O3
g 00 { 4 s | JH
8L a [ [ A & 1§
— ~J - ~] ~—— d 02— \ g ]
02— \\\ / \e:.: C \. \ /}/ 7]
B \ ] - ) i
- N\ _ 0.4 p— // —
-0.4 — + 1 C \ 5,/ ]
- - 06— .
0.6 |— — C ]
| | | | | | - o8+ | | | | | H
° 1 2 3 ) 5 6 7 0 1 2 3 4 5 3 7
Footpri Footpri
siide 15 OCO-3 IWGGMS 2019



National Aeronautics and Space Administration
Jet Propulsion Laboratory
California Institute of Technology

Test: 6868/01A04, Laser stabilization: footprint = 3
column range = 368 to 412 (45 of 45 possible columns), 0 -ve data points
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* Requirements

are met

« Cal team
working on
one more

update to ILS

« Aiming for

more OCO-2

like

performance
(below 0.2%)
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» Overall, OCO-3 characteristics should provide sufficient SNR for
XCO2 and SIF retrievals

* OCO-3 SNR lower than OCO-2 at low signal levels, similar (80 to
100% of OCO-2) for typical signal levels
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« Matador test (vary light levels) with direct sun as source

* Direct sun measurements over the day to sample large range of
airmasses

« TCCON station located at JPL for the measurement period

» Objectives
— Evaluate spectral residuals
— Footprint to footprint differences
— Comparisons to TCCON
— Also comparing performance to OCO-2

» Conclusion — algorithms and approaches, including bias correction,
used for OCO-2 will be appropriate for OCO-3.
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WCO2 Spectral Fit, Direct Sun %’03
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Comparisons with TCCON measurements @-3
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Comparisons with TCCON measurements
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OCO-3 heliostat data had less clear sky data. Offset between TCCON and
influenced by version of TCCON and ABSCO data. Similar patterns as
OCO-2, including some disagreement at high airmasses.
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« OCO-3 is installed on the International Space Station, JEM-EF

« Performing in-orbit checkout and calibration of pointing mechanism.

« Expect to have first light by June 24th

» Updates to calibration parameters to follow shortly thereafter

» Will also be carefully checking geolocation and pointing characteristics

 Instrument characterizations shows us that the OCO-2 approaches should
work for OCO-3

— Expect somewhat larger footprint to footprint differences

— Will observe RRYV early in the mission to check for any dramatic changes in
radiometric response

— Calibration with TCCON and cross-cal to OCO-2 are key objectives in the early
mission
« We look forward to collaborating with the community on the early data

 Please see talks and posters by T. Kurosu, D. Crisp, R. Nelson!!
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