README for JPSS-2 ATMS Spectral Response Functions for 
Channels 17-22

1. Introduction
JPSS-2 ATMS Channel 17 is a double-sideband (DSB) channel.  There is one pass band in each of the upper and lower sidebands relative to the frequency of the continuous wave signal mixed with the received signal (twice the frequency, 82.75 GHz, of the W-band local oscillator (LO), nominally 165.5 GHz). JPSS-2 ATMS Channels 18-22 are also double sideband channels. Similarly, there is a single pass band in both the lower and upper sidebands relative to the frequency of the LO signal that is provided to the mixer (nominally 183.31 GHz, twice the 91.655 GHz LO frequency).  
For user convenience,
a. All corrections have been applied to the csv files
b. All IF-to-RF frequency conversions have been applied to the csv files. 
c. For clarity, only the nominal configuration (i.e., temperature and voltage level) have been provided.
d. Two sets of data were provided based on whether ATMS is using the primary or redundant hardware configuration. ATMS will be in primary LO configuration at launch.  

The sideband balance (SBB) data for channels 17 thru 22 captures the contributions of the test equipment for removal from the unit under test (UUT) performance.  The flatness of the test equipment is characterized prior to testing the UUT, then the UUT is measured and can be corrected with the equipment characterization.  There are attenuators at the UUT input which are adjusted between the test equipment characterization and the UUT measurement.  These attenuator settings need to be accounted for when calculating the absolute gain.  Sideband balance data was measured and collected at ambient pressure, which is reflected in the sideband balance digital data. 

The JPSS-2 ATMS Spectral Response Functions (SRFs) provide 3-dB bandwidth, center frequency, and pass band shape at the various shelf temperatures, nominally +20C, +50C and -10C. At -10C, +20C, and +50C, the SRF data were measured only for the VN (nominal LO voltage level) condition and at the IF (Intermediate Frequency). There are separate measurements of primary, PRI, and redundant, RED, LO frequencies. The +20C SRF measurements are the closest to the expected on-orbit operational temperature of the G receiver shelf. Channel’s 17 through 22 passed both the 3 dB bandwidth and the overall frequency stability requirement. 
Bandpass Characteristics (BC) data was measured in 2019 during integration and test of the G-band receiver shelf.   The BC data was measured using a wide-band blackbody thermal load (near liquid nitrogen temperature) as the input stimulus at the shelf level, with the output measured at the IF output after the bandpass filter and just before the detector.   The BC data is the spectral characteristics of the received power, which is different from the channel spectral response function (SRF) in the RF. Note these BC data in the IF were not part of the SRF data for public release (released data is in the RF).
2.  The Bandpass Characteristics Data
The SBB test data was measured for both the “primary LO” and “redundant LO” redundancy configurations, but only at ambient temperature.  This is close to the expected operational G-shelf temperature on-orbit. The SBB Channels 17-22 measurement was made directly at RF. A frequency conversion is not needed as no LO frequency was used to generate the SRF data. For reference, the LO frequencies, measured around 33 - 34 °C, are given below.
CH17 LO PRI (Primary) frequency = 165.49840 GHz (2 x 82.74920 GHz)
CH18-22 LO PRI (Primary) frequency = 183.30782 GHz (2 x 91.65391 GHz) 
CH17 LO RED (Redundant) frequency = 165.49642 GHz (2 x 82.74821 GHz)
CH18-22 LO RED (Redundant) frequency = 183.30689 GHz (2 x 91.65345 GHz)
a. Band Pass Characteristics File Format  
For each channel, the SRFs are measured separately using the primary and redundant LO Frequencies.  The SBB data has been converted into the following .csv format.

Figure 1:  Format of the file Bandpass Characteristics data file JPSS2_ATMS_RF_CH17_SRFs_dB_SBB_PRI_Sep2020.csv
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Figure 2:  Format of the file SBB data file JPSS2_ATMS_RF_CH18_SRFs_dB_SBB_PRI_Sep2020.csv
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Note: Additional captions/descriptions (red text), not shown in the data files, were added to the contents in the above figures.
b. Use in Deriving RTM Coefficients (if applicable)
For the purpose of deriving RTM coefficients, all that must be done is to convert the SRF back to real number power (milliwatts) by using the inverse of 
dBm=10log10(power/1mW),
and then scaling the segments of the SRF that are used so that the total integral over these segments is unity.
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3.  Additional Notes
Any questions or comments regarding the RF SRFs should be directed to the NASA JPSS ATMS Instrument Scientist, Dr. Ed Kim, edward.j.kim@nasa.gov.
G band Chs 17-22 Bandpass Data: Digital Files 
JPSS2_ATMS_RF_CH17_SRFs_dB_SBB_PRI_Sep2020.csv
JPSS2_ATMS_RF_CH18_SRFs_dB_SBB_PRI_Sep2020.csv
JPSS2_ATMS_RF_CH19_SRFs_dB_SBB_PRI_Sep2020.csv
JPSS2_ATMS_RF_CH20_SRFs_dB_SBB_PRI_Sep2020.csv
JPSS2_ATMS_RF_CH21_SRFs_dB_SBB_PRI_Sep2020.csv
JPSS2_ATMS_RF_CH22_SRFs_dB_SBB_PRI_Sep2020.csv
JPSS2_ATMS_RF_CH17_SRFs_dB_SBB_RED_Sep2020.csv
JPSS2_ATMS_RF_CH18_SRFs_dB_SBB_RED_Sep2020.csv
JPSS2_ATMS_RF_CH19_SRFs_dB_SBB_RED_Sep2020.csv
JPSS2_ATMS_RF_CH20_SRFs_dB_SBB_RED_Sep2020.csv
JPSS2_ATMS_RF_CH21_SRFs_dB_SBB_RED_Sep2020.csv
JPSS2_ATMS_RF_CH22_SRFs_dB_SBB_RED_Sep2020.csv

Appendix: References and/or Background Information 
Note: Additional information provided below are useful references and/or background information only. They are NOT accessible by general science users.
Test setup details can be found in RE-21419 Rev-, May 21, 2019, JPSS ATMS G-band Receiver Shelf Acceptance Test Report.
The bandpass files provided in RE-21419, Appendix H, have the test equipment corrections already applied.  The procedure AE-33289, section 4.2.9, calls for recording and applying the correction file.  Bandpass data was measured and collected at ambient pressure, which is reflected in the bandpass digital data.  However, bandpass Test Data Sheets (TDS, center frequency) limits account for shift due to testing at ambient pressure for channels 18 & 19 (channel 17 and 20 thru 22 not affected by ambient pressure vs vacuum). For details, see Tables 18 & 20, RE-21419.
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