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Summary
The RBSP EFW FM1 and FM2 Science Calibration (SciCal) tests were carried out in Nov and Dec 2010 using RBSP_EFW_INT_007 ([1], Instrument Science Calibration procedure).  Detailed dates are included in the test description and results section below.

SciCal exercises both the DC and AC functionality of the entire EFW instrument, and served to characterize the gain, offset, and phase response of the EFW analog signal chains.  The data gathered during the test allow for ground processing of the EFW data to the accuracies required by the EFW measurement requirements detailed in the RBSP STARD [2], as well as providing for operational information required to set and maintain EFW bias states on orbit.
The SciCal process for both FM1 and FM2 was successful.  Both FM1 and FM2 performed nominally in SciCal, and the requisite data were gathered to fully-characterize the AC and DC response of the EFW instrument’s science data channels and bias control channels.
Report prepared by:

John Bonnell (UCB Institutional PI/PM, EFW Science Team Member)
 ______________________________

Data Review

Michel Ludlam (EFW SysEng)
 ______________________________

Jorg Fischer ( EFW MAM)
 ________________________________
Revision History

	Revision
	Author
	Notes

	A
	Bonnell  (UCB)
	Initial version.

	
	
	

	
	
	

	
	
	

	
	
	


References
	Reference Number
	Document
	Notes

	1
	RBSP_EFW_INT_007
	

	2
	
	RBSP STARD

	
	
	

	
	
	

	
	
	


Test Description and Results
General Summary

Refer to [1], as well as the relevant portions of the FM1 and FM2 instrument travelers for detailed information on the AS-RUN set up and measurements.
Refer to https://efw.ssl.berkeley.edu/svn/I&T/Instrument/FM/SciCal/FM1/RBSP_EFW_INT_FM1 SciCal Notes-revA.docx for notes on the data reduction and analysis for BOTH FM1 and FM2.

RBSP-EFW-FM1
Dates:
· X-Axis – 

· 19 Nov 2010 (All, 20101119_163827_UUT4_FM1_SciCal_Xaxis).

· Y-Axis –

·  9 Nov 2010 (Bias, DC Cal; 20101109_105836_UUT99_FM1_SCICAL_Y).

· 19 Nov 2010 (AC response; 20101119_113429_UUT99_FM1_SciCal_Yaxis).

· Z-Axis –

· 21 Nov 2010 (All, 20101121_131649_UUT4_FM1_SciCal_Zaxis).

Run details:
SciCal CSV-format data files and EFW-GSEOS log files from each run can be found in the following location:

https://efw.ssl.berkeley.edu/svn/I&T/Instrument/FM/SciCal/FM1/
https://efw.ssl.berkeley.edu/svn/I&T/Instrument/FM/SciCal/FM1/X-Axis/
https://efw.ssl.berkeley.edu/svn/I&T/Instrument/FM/SciCal/FM1/Y-Axis/
https://efw.ssl.berkeley.edu/svn/I&T/Instrument/FM/SciCal/FM1/Z-Axis/
Results:
Excel worksheets containing the data reduction, analysis and plots for the Bias and AC Frequency response for each channel can be found in the directories listed above.
Bias:  beb_scical_bias_analysis_FMx_chanAABB_revA.xlsx

AC Frequency Response:  beb_scical_ac_freq_response_FMx_chanAA_revA.xlsx
The detailed analysis of the DC calibration data is still in process at this time (14 June 2011); while the basic linearity, unity gain as a function of SENSOR voltage, and scaling with DAC setting of the FGND, USHER, and GUARD channels is clear over most of the dynamic range of the instrument, there are measurement issues with some of the data points, as well as saturation (non-linearity) at the extremes of the dynamic range (above 200 V, roughly).

RBSP-EFW-FM2

Dates:
· X-Axis – 

· 21 Dec 2010 (bias, dc_cal, 20101221_134530_UUT5_FM2_SciCal_X-Axis-Take002).

· 21 Dec 2010 (dc_cal, freq_response, 20101221_174254_UUT5_FM2-SciCal-X-Axis-Take003).

· Y-Axis –

·  22 Dec 2010 (all; 20101222_093416_UUT5_FM2-SciCal-Y-Axis).

· Z-Axis –

· 23 Dec 2010 (All, 20101223_105541_UUT5_FM2_SciCal-Z-Axis).

Run Details:
SciCal CSV-format data files and EFW-GSEOS log files from each run can be found in the following location:

https://efw.ssl.berkeley.edu/svn/I&T/Instrument/FM/SciCal/FM2/
https://efw.ssl.berkeley.edu/svn/I&T/Instrument/FM/SciCal/FM2/X-Axis/
https://efw.ssl.berkeley.edu/svn/I&T/Instrument/FM/SciCal/FM2/Y-Axis/
https://efw.ssl.berkeley.edu/svn/I&T/Instrument/FM/SciCal/FM2/Z-Axis/
Results:
Excel worksheets containing the data reduction, analysis and plots for the Bias and AC Frequency response for each channel can be found in the directories listed above.
Bias:  beb_scical_bias_analysis_FMx_chanAABB_revA.xlsx

AC Frequency Response:  beb_scical_ac_freq_response_FMx_chanAA_revA.xlsx
The detailed analysis of the DC calibration data is still in process at this time (14 June 2011); while the basic linearity, unity gain as a function of SENSOR voltage, and scaling with DAC setting of the FGND, USHER, and GUARD channels is clear over most of the dynamic range of the instrument, there are measurement issues with some of the data points, as well as saturation (non-linearity) at the extremes of the dynamic range (above 200 V, roughly).

OTHER SECTIONS
none.
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