README for JPSS-2 ATMS Spectral Response Functions for Channel 16
1.  Introduction
JPSS-2 ATMS W band Channel 16 is a single-sideband channel. The single pass band, centered on 88.2 GHz, is located in the upper sideband relative to the frequency of the local oscillator (LO) that is provided to the channel 16 mixer (nominally 82.750 GHz).  
The Spectral Response Functions (SRFs) were measured using a wide-band thermal load (essentially a flat spectrum over the range of frequencies measured) as the input stimulus at the shelf level. The response was measured (in dBm) after the mixer, that is with respect to the Intermediate Frequency (IF) frequency range.

The JPSS-2 ATMS SRFs provide 3-dB bandwidth, center frequency, and pass band shape at three shelf temperatures, nominally +20C, +50C and -10C.  The +20C dataset is the one that is closest to the expected operational temperature of the W-shelf, and is the one supplied here.  Under normal circumstances the data at each shelf temperature would be taken as three datasets, at low/nominal/high LO input voltage levels (i.e., VL, VN, & VH).  
2.  Band Pass Characteristics Data
Normally, the SRFs for heterodyne channels are measured separately using the primary LO frequency (PRI LO) and redundant LO frequency (RED LO) of flight local oscillators. Channels 16 (W-band) is an exception to this.  Since the IF response of the instrument is a function of the bandpass filter, the single Bandpass Characteristics file supplied here should be considered as applicable to both the A-side and B-side. Note that W-Shelf bandpass characteristics were tested and recorded at ambient pressure. Since the W-Band filter is cavity-based and is not hermetically sealed, the center frequency (CF), is shifted relative to vacuum by a factor of CFAmbient = CFVacuum/1.0003, where the 1.0003 factor is given by the ratio (εrAmbient / εrVacuum)1/2 and εr is the relative permittivity. Namely, CFVacuum = CFAmbient * 1.0003.
Table 1 shows the center frequency and span of the Bandpass Characteristics Test.  The center frequency in Table 1 is measured at the Intermediate Frequency (IF) and was translated to the Radio Frequency (RF) by adding the measured LO frequency. Note that, converting to the RF, this test (setting) is centered on 5.450+82.75=88.2 GHz, the nominal center frequency of Channel 16. However, using primary LO, the SRF is centered on 5.450+82.74920 = 88.1992 GHz and using redundant LO, the SRF is centered on 88.19821 GHz. Note that these center frequencies were for the measurement settings, which may not be exact center frequencies.

Table 1 Spectrum Analyzer Settings for Channel 16, 3 dB Bandwidth Measurement, data converted to RF

	
Channel No.
	Center Frequency (MHz)
	
Frequency Span (MHz)
	Res.
Bandwidth (KHz)
	Video Bandwidth (Hz)
	
Sweep Points

	16 PRI (A)
	88199.20
	3000
	3000
	30
	5001

	16 RED (B)
	88198.21
	3000
	3000
	30
	5001



a. Bandpass Characteristics File Naming Convention
Table 2 shows the naming convention for the channel 16 bandpass characteristics files.  Note only VN, and LON, were measured at Narrow Band (NB) and +20C, converted to PRI and RED LO frequencies. 
Table 2     Digital File Names:
	CHxx
	Channel Number

	Pxx, Nxx
	Positive (P) or Negative (N) degrees C of the Thermal Chamber

	VN, VH, VL
	Bias Voltage Level (Nominal, High, Low)

	LON, LOH, LOL
	Local Oscillator Power Level 
(Nominal 10dBm, High 11dBm, Low 9dBm)

	PRI LO, RED LO
	Primary, Redundant LO frequencies



For the on-orbit science study, Narrow Band Bandpass, converted to RF frequency, saved as
[bookmark: _GoBack]JPSS2_ATMS_CH16_P20_VN_LON_PRI_11-26-18.CSV (PRI = Primary LO), and
JPSS2_ ATMS_CH16_P20_VN_LON_RED_11-26-18.CSV (RED = Redundant LO), 
corresponding to +20C, Nominal Bias Voltage, Nominal LO Power Level, Characteristics files are supplied here.  Note +20C is the closest to the expected operational temperature of the W receiver shelves.

b. Bandpass Characteristics File Format
Figure 1 shows the contents and format of a .csv file, as read into Excel.   Note that Excel chooses to format the frequency values in scientific notation using two decimal places, while in fact the values are stored in about 10 digits (Hz) in the .CSV files. Also, the file should have the reference level at -55 dBm and sweep time at 27 Sec.
Figure 1:  Contents of the Bandpass Characteristics File
[image: ]
Note: Additional captions/descriptions (red text), not shown in the data files, were added to the contents in the above figure.
3. Computation of RF SRFs from Band Pass Characteristics Data
Use in Deriving RTM Coefficients
For the purpose of deriving Radiative Transfer Model (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.
 
4.  Additional Notes
Any questions or comments regarding the raw SRFs should be directed to the NASA JPSS ATMS Instrument Scientist, Dr. Ed Kim, edward.j.kim@nasa.gov .
W band Channel 16 Bandpass Data: Digital Files
JPSS2_ATMS_CH16_P20_VN_LON_PRI_11-26-18.csv
JPSS2_ATMS_CH16_P20_VN_LON_RED_11-26-18.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.
Details of the test setup and the data files can be found in RE-21275 Rev -, JPSS ATMS W Band Receiver Shelf Acceptance Test Report, 5.1.6, Bandpass Characterization, 19 February 2019, Appendix D. 
 
The corrections performed on the bandpass files remove contributions from the test cable between the UUT and the spectrum analyzer which affect the relative bandpass shape.  This is discussed in the test procedure AE-33291, Sec 4.3.  The correction is achieved by performing a standalone s-parameter characterization of the test cable between the UUT and the spectrum analyzer, then applying a correction for this characterization to the UUT bandpass data.  The S21 performance of the test cable is subtracted from the uncorrected bandpass data to remove the test cable performance and obtain the corrected performance.  The s2p file for the cable is included in the appendix that contains the bandpass data.  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.
The LO frequencies were obtained from JPSS2 ATMS Flight Primary LO Frequency, 82.74920 GHz, and Redundant LO frequency, 82.74821 GHz , Excerpt from RE-21694, Rev -, Appendix I, TDS 34-1 and TDS 34-2, respectively.
For the bandpass characterization the focus is on the relative shape of the bandpass.  The corrections (filename+corrected.CSV) performed on the bandpass files remove contributions from the test cable between the UUT (Units Under Test) and the spectrum analyzer, which affect the relative bandpass shape.  This is discussed in the test procedure AE-33291, Sec 4.3 (the insertion loss of the cable).  The correction is achieved by performing an s-parameter characterization of the test cable between the UUT and the spectrum analyzer, then applying a correction for this characterization to the UUT bandpass data.  The s2p file for the cable is included in the appendix that contains the bandpass data.  The frequency entries of the bandpass files are not modified to account for testing at ambient pressure.
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11/26/2018 19:01 1PSS2_ATMS_CH16_P20_VN_LON_PRI_11-26-18.csv _ Date/Time and filename of RF converted SRF data
1376237-1 1 AE-33291 103555914 442 1 20 Nominal Primary 16 FALSE

Serial Number:
Model:

| Center Frequency: | 8.82E+10 Hz  Test equipment setting:

|Span: 3.00E+09 Hz  Test equipment setting: frequency span
Resolution Bandwidi 3000000 Hz  Test equipment settin
Video Bandwidth: 30 Hz  Test equipment setting:
Reference Level: -5 dBm Test equipment setting: reference level (dB relative to 1 mWatt)
Sweep Time: 27 sec Test equipment settin
Num Points: 5001 Test equipment setting: number of data points in the frequency span
 |Primary LO 8.27E+10 Hz  Primary LO Frequency
| Primary SRF PRI SRF Primary LO SRF
RF Trace 1
Hz dBm Column Headers: Frequency (Hz) & Response (dBm)
86699199872 -102.08 First line of data at given frequency
86699799936  -102.08 2nd line of data
86700399744  -102.09 3rd line of data




