README for JPSS-1 ATMS Spectral Response Functions For Channels 3-9

1.  Introduction
[bookmark: _GoBack]ATMS Channels 3 through 9 are single-sideband channels, i.e., the pass bands are contained in the lower sideband relative to the frequency of the local oscillator (LO) that is provided to the mixer (nominally 57290.344 GHz). 
The Spectral Response Functions (SRFs) were measured using a wide-band thermal load (essentially a flat spectrum in these narrow bandwidths) as the input stimulus at the shelf level. The response was measured (in dBm) downstream from the mixer, that is with respect to the Intermediate Frequency (IF) frequency range.  The resulting raw data is called the Band Pass Characteristics Data.
The JPSS-1 ATMS SRFs provide 3-dB bandwidth, channel center frequency, and pass band shape.  The Band Pass Characteristics Data was measured at three thermal chamber temperatures, nominally -10 C, +20C and +50C.  The +20C Bandpass Characteristics data set was chosen for inclusion here, because it is the dataset closest to the expected operational temperature of the V-band receiver shelf.
2. The Raw Band Pass Characteristics Data
For each channel, the SRFs are measured separately using the primary (“A-side”) and redundant (“B-side) LO.  Generally, the same frequency range (center and span) are measured for both the A and B sides.  However, note the difference in center frequency for the measurements for channel 5B at 20C, in Table 1.
Table 1            Spectrum Analyzer Settings by Channel for 3 dB Bandwidth Measurement

	
Channel No.
	IF Center Frequency (MHz)
	
Frequency Span (MHz)
	Res.
Bandwidth (KHz)
Note: (1)
	Video Bandwidth (Hz)
Note: (1)
	
Sweep Points

	3
	6990.3
	300
	200
	50
	2001

	4
	5530.3
	550
	200
	50
	2001

	5A
	4490.3
	600
	200
	50
	2001

	5B 
	4490.0
	600
	200
	50
	2001

	6
	3694.3
	520
	200
	50
	2001

	7
	2890.3
	600
	200
	50
	2001

	8
	2350.3
	600
	200
	50
	2001

	9
	1790.3
	500
	200
	50
	2001



Supplied are two ZIP files containing the raw Band Pass Characteristics Data:
Raw Data CH03-09_P20_VN_NB_PRI.zip for the A-side LO
Raw Data CH03-09_P20_VN_NB_RED.zip for the B-side LO
Within each ZIP file, there is one raw SRF file (Band Pass Characteristics) file for each of the channels.

a. Band Pass Characteristics File Naming Convention 
The file naming convention for the raw SRF files is given in Table 2, below.  Note that only the VN and NB data is available for JPSS-1.

Table 2     Digital File Names:
	CHxx
	Channel Number

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

	VN
	Bias Voltage Level (Nominal)

	NB
	Narrow Band

	PRI, RED
	Primary (Side A), Redundant (Side B)



Example: CH03P20VNNBPRI.CSV
This file contains data for Channel 3, V-band shelf temperature of +20degC, Nominal Bias Voltage, Narrow Band, Primary (Side A).
b. Band Pass Characteristics File Format  
As the raw IF SRF data files are “comma separated value” files (true .CSV, not Mac or MS-DOS oriented), they can be read on any machine.  Figure 1 shows the contents and format of a .csv file, as read into Excel.  Lines (rows) 1-12 contain the header.  The actual data begins on line 16, and extends to line 2016, giving 2001 data points.
Note that Excel chooses to format the frequency values in scientific notation using only two decimal places, while in fact the values are stored in up to 10 decimal places in the .CSV files; if using Excel, one must then reformat numbers in scientific notation with 10 decimal places to read the values correctly from the spreadsheet rows.

Figure 1     Contents of the Raw IF SRF Data Files:
[image: ]
The data/header for other channels may have slightly different information as shown above.  Note that data in above file should have the reference level at -20 dBm & sweep time at 24 Sec, which need to exchange from each other, especially if sweep time is a negative value. 
3. Computation of RF SRFs from Band Pass Characteristics Data
a. Conversion of SRFs from the IF to the Original RF frequencies
For the purpose of using the SRFs for generating radiative transfer coefficients from the SRFs, the raw SRFs must be converted from the IF back to the original RF frequencies.  The Center Frequencies in Table 1 are also given at the IF.  As channels 3-9 are in the lower sideband relative to the PLO frequency, the RF frequency corresponding to any IF frequency is the PLO frequency minus the IF frequency:
f(RF) = f(LO) - f(IF)
The LO frequencies, measured at +20C, are given below.
LO A (Primary) frequency = 57,290.263 MHz
LO B (Redundant) frequency = 57,290.264 MHz
Goddard Space Flight Center (GSFC) ATMS Science Team has done this conversion to the RF (and reordered the data in ascending RF frequency), for the +20C channel 3-9 SRFs, in a set of two true .csv files, one for each of the A- and B-sides.  These have been thoroughly checked, and can be used directly; or, for those who like to perform their own conversion, they can be used as a check of the results.  The file names are: 
JPSS-1_ATMS_GSFC_RF_SRFs_Chan_3-9_Primary_Oct_5_2017.csv
JPSS-1_ATMS_GSFC_RF_SRFs_Chan_3-9_Redundant_Oct_5_2017.csv
The headers (rows 1-14) of these files are similar to those of the raw IF SRF files. However, all frequencies have been converted to the RF, the Serial Number and Model rows have been eliminated, and two rows have been added, for the measurement start and end frequencies for each channel. The channel response is again in dBm. 
b. Use in Deriving RTM Coefficients
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.
 
4.  Point of Contact
Any questions or comments regarding the raw IF or sample RF SRFs should be directed to the GSFC ATMS Instrument Scientist, Dr. Ed Kim, edward.j.kim@nasa.gov.
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