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JP$S S-NPP ATMS Updates

e ATMS is healthy.

e Scan drive main motor current had been dropped
down to a “normal” level.

e ATMS SDR has reached “LTM validated maturity”.

 ATMS SDR performance is better than the
requirement in J1RD.

 ATMS calibration algorithm in radiance has been
operational since March 08, 2017 (block 2).
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1')5  S-NPP ATMS Scan Drive Main Motor

The scan drive main motor current has been dropped down to
a “normal” level since April 3, 2017.

It is mystery?
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S-NPP ATMS Performance
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3 JPSS-1 ATMS Performance

In comparison to S-NPP ATMS TVAC data, JPSS-
1 ATMS TVAC data demostrate better
performance:

v" Smaller side lobe (i.e. higher antenna efficiency)

v" Low noise (or low NEdT)

v" Smaller channel noise correlation (better independent
iInformation)

v Slightly smaller striping (slightly better uniformity)
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)5 JPSS-1 ATMS Antenna Pattern

JPSS-1 AMTS antenna has higher main beam efficiency in G
bands compare to S-NPP ATMS, which will improve JPSS-1
ATMS calibration accuracy for these channels.

165 GH:z 183 GHz
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)5 S-NPP and JPSS-1 ATMS NEdT

Both S-NPP ATMS (blue) and JPSS-1 ATMS (red) have a good margin to
the specification (green). JPSS-1 ATMS is better.
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,OAQJAPSS-l ATMS Channel Noise Correlation

JPSS-1 ATMS has lower channel noise correction. The lower
Channel noise corresponds to better independent information
that is important to radiance assimilation for weather forecasting
and retrieval for satellite products (or EDRS).
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JPSS JPSS-1 ATMS

e ATMS went through very hard time:

— Sent back to factory for rework twice
e Recently (2017) found issues:

— Ka-band data transmitter RFI

— Heater EMI noise

— Spectral response function (SRF) data (G bands
SRF measurements are invalid.)
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NOAA ONASA

JPSS-1 Instrument Radiance

ATMS signal is very weak; roughly one thousand times smaller than OMPS
nadir profiler, one million times smaller than CrlS, VIIRS, and OMPS nadir

mapper, which requires extremely care of the instrument.
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Fig. 2. SNPP measured UV (cyan line: OMPS nadir profiler, black line: OMPS nadir
mapper), visible (red symbols: VIIRS), infrared (red symbols: VIIRS, green line: CdS),
and microwave (blue line: ATMS) radiances. ATMS channel center frequency for single
band and the most right-side center frequency of multiple subbands are used.
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0OAA ONASA

Ka-band transmitter RFIl in TVAC

JPSS-1 has a new Ka-band data transmitter.
The ATMS team analyzed recent TVAC data and found the error up to about 30K
for channel 6 caused by Ka-band transmitter RFI.
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Channel 6 noise discovered in TVAC chamber is an enclosed can where
RF noise inside will bounce — fill chamber.

ATMS is on the Nadir side of the spacecraft viewing the Nadir direction
The interference source is on the Zenith side of the spacecratft
No direct path to the ATMS aperture
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NOAA ONASA
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JRSS JPSS-1 Heater EMI Noise

Similar effect of the heater EMI on warm load, space, and scene counts were found.
We have studied 3 mitigation plans:
1. Add QC flag;
2. Optimize scan line window size in calibration;
3. Change calibration configuration in ADL code.
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The root cause had been identified and the issue was fixed just one week ago.
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JPSS JPSS-1 ATMS SRF

Box-cut SRF data from ATMS ATBD; Box-cut SRF data (measured from
calibration data book); measured SRF within the calibration team.

0.6 —  Table 1. CRTM J1 ATMS brightness temperature simulation difference in Kelvin between using SRF and
— Box—out (ATED) o T box-cut (bc) for U.S. standard atmosphere over ozone at zenith angle = 50 and 0 degrees.
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— meosured SRF ] ki Chann 1 RE SRE
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- = 10 218.406 0.006 217543 0.004
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— ] 18 266.411 0.043 271.006 0.029
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3 JPSS-1 Readiness

Pre-launch Characterization

— TVAC calibration data were analyzed and many issues were clarified
and fixed.

— Parameters for ATMS processing coefficient table were derived.
— JPSS-1 PCT file had been delivered.
Post-Launch Testing and Cal/Val Activity Plans
— Monitor the effect of Ka-band transmitter RFl and heater noise
— Monitor telemetry and SDR data
— Analyze instrumental performance
— Update PCT
Major Risks/Concerns/Issues/Challenges/ and Mitigation
— Use SNO S-NPP ATMS and JPSS-1 ATMS data to derive non-linearity
Partnerships/User-Developer interactions
— NOAA/NCEP, NASA/GMAO, NAVY/NRL, JCSDA
— Satellite product team (e.g. MiRS)
— Others
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NOAA QNASA

Summary & Path Forward

Summary

JPSS-1 TVAC data are analyzed and issues were found and clarified.

Root cause for Ka-band transmitter was found and clarified.
Root cause of heater noise was found and fixed.

TVAC ATMS performance was assessed.

Processing coefficient table was delivered.

JPSS-1 SRF data were analyzed and delivered to JCSDA.

Path Forward

Derive on-orbit non-linearity parameters
Optimize on-orbit calibration configuration
Consider antenna emission term
Inter-calibrate SNPP ATMS and JPSS-1 ATMS
Update PCT

Mitigate ATMS striping
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