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(1)  Sensitivity and Bandwidth requirements based on values documented in Section 2.2.2 of RBSP_EFW_to_EMFISIS_ICD_revC.doc.

(2)  These sensitivity requirements are consistent with (less stringent than) the EMF-WAVES sensitivity requirements documented in RBSP-EFW TN-004 (Sensor Noise Level).

(3)  S/N requirement is a ROM, based on no real discussion of the required S/N to make the measurements at the desired frequencies (narrow- vs. broadband signal detection and estimation)

(4)  NTE noise amplitude is NOT adjusted for estimated EFW sensor voltage gain, due to uncertainty in crosstalk and source/load impedance factors, and thus represents a WORST CASE (minimal) NTE noise 

estimate.

(5)  NTE = Not to Exceed.
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(1)  Sensitivity and Bandwidth requirements based on values documented in Section 2.2.2 of RBSP_EFW_to_EMFISIS_ICD_revC.doc.

(2)  These sensitivity requirements are consistent with (less stringent than) the EMF-WAVES sensitivity requirements documented in RBSP-EFW TN-004 (Sensor Noise Level).

(3)  S/N requirement is a ROM, based on no real discussion of the required S/N to make the measurements at the desired frequencies (narrow- vs. broadband signal detection and estimation)

(4)  NTE noise amplitude is NOT adjusted for estimated EFW sensor voltage gain, due to uncertainty in crosstalk and source/load impedance factors, and thus represents a WORST CASE (minimal) NTE noise 

estimate.

(5)  NTE = Not to Exceed.
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TN-013 Power Line Noise Derived Requiremetns 

Introduction

I have taken the sensitivity requirements imposed on the E-field measurement by both EFW and EMFISIS science requirements and derived a not-to-exceed (NTE) RMS noise voltage for theEFW preamp and BEB power supplies.
These derived noise level limits are documented in the spreadsheet below.

Open Questions:

1. what signal-to-noise level is appropriate for determining the NTE noise level from the sensitivity requirement?  A S/N of 1 is used in this analysis, but that may not be apropriate for the nature of geophysical ornoise signals that may be present.

2. The EFW-EMF ICD specifies the sensitivities at a single frequency within a given frequency band; how shall that sensitivity requirement be extended to give a requirement across the entire band?

3. The exact levels of crosstalk between power supply and bias conductors and the preamp input and output of the EFW sensor is not wellknown (although the voltage gain appears to be less than one).  In addition, the effect of noise source impedance and effective load impedance upon the amplitude of a given noise source at the LVPS or BEB and the resultant noise amplitude at the EFW sensor is not well known (although again, the voltage gain should be less than one).  These two factors combine to make the quoted NTE noise level a WORST CASE requirement.

4. The effect of current noise has not been evaluated at this time, again due to the uncertainty in crosstalk and source/load impedances involved.
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		Title:		RBSP-EFW-power supply noise requirements

		History:

		Rev A		John Bonnell, UCBSSL, 6 Feb 2008
(1)  Initial version.

		Rev B		John Bonnell, UCBSSL, 6 Feb 2008
(1)  Corrected use of 'required S/N ratio'. Rev A multiplied the sensitivity by the S/N to get the NTE noise amplitude limit, but correct use is to divide by the required S/N to get the NTE noise amplitude.





RBSP-EFW NTE Noise Estimate

		Rev A, JWB, UCBSSL, 6 Feb 2008.

		boom length [m]		80				RBSP-EFW short wire boom pair.

		Frequency Range
[Hz]

		minimum		maximum		Fiducial Frequency
[Hz]				Bandwidth
[Hz]				E-Field Sensitivity Requirement,
RMS at Sensor
[V/m]		Voltage sensitivity requirement, RMS at Sensor
[V]		Signal/Noise Requirement		NTE noise amplitude, RMS at Sensor
[uV]

		1.00E+01		1.20E+04		1.00E+03		3.00E-14		1.0		3.00E-14		1.73E-07		1.39E-05		1		13.9

		1.00E+04		1.00E+05		1.00E+05		3.00E-17		1.0		3.00E-17		5.48E-09		4.38E-07		1		0.4

		NOTES:

		(1)  Sensitivity and Bandwidth requirements based on values documented in Section 2.2.2 of RBSP_EFW_to_EMFISIS_ICD_revC.doc.
(2)  These sensitivity requirements are consistent with (less stringent than) the EMF-WAVES sensitivity requirements documented in
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