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TITLE: Mission Life
RFA CODE:  Recommendation

REQUESTED BY:  Hair
SPECIFIC REQUEST:  Clarify that the measurements of dY (requirement S-4) and dZ (requirement S-7) must occur in different September-April seasons.
SUPPORTING RATIONALE: It will become clearer why a 2-year mission life is needed when it is understood that two seasons are needed.  Add in your rationale for two years based on an open launch date, and it will be hard to question the two-year life.
RESPONSE: We have made the clarification with notes in each of the requirement cells (see attached).

	S-4
	1-Drivers
	
	Simultaneous Observations
	Obtain simultaneous observations of: substorm onset and meridian (ground), current disruption onset and reconnection onset for >10 substorms in the prime observation season (September-April). Given an average 3.75hr substorm recurrence in the target tail season, a 2Re width of the substorm meridian, a 1Re requirement on probe proximity to the substorm meridian (of width 2Re) and a 20Re width of the tail in which substorms can occur, this translates to a yield of 1 useful substorm event per 18.75hrs of probe alignments, i.e, a requirement of >188hrs of four-probe alignments within dY=+-2Re. Note: This number of substorms, yield method, and number of hours applies only for baseline science and separately to all required geometries of CD monitors (P3, 4, 5).
	Primary Science Objective: Onset and evolution of substorm instability.  Science Goal 1: Time History of auroral breakup, current disruption (CD), and lobe flux dissipation at the substorm meridian

	S-7
	1-Drivers
	
	Pressure Gradients
	Determine the radial and cross-current-sheet pressure gradients(anticipated dP/dR, dP/dZ ~0.1nPa/Re) and ion flow vorticity/deceleration with probe measurement accuracy of 50km/s/Re, over typical inter-probe conjunctions in dR and dZ of 1Re, each during >10 onsets. The convective component of the ion flow is determined at 8-10Re by measurements of the 2D electric field (spin-plane to within +-30degrees of ecliptic, with dE/E=10% or 1mV/m accuracy whichever is larger) assuming the plasma approximation at t_res<30s. Note: dR and dZ separations do not have to occur on same year tail season. With 3 inner probes, this requirement can be met by dR separations the first year tail season (P5 and one of P3 or P4) and dZ separations the second year tail season (P5 and one of P3 or P4) of a two year mission.
	Primary Science Objective: Onset and evolution of substorm instability.  Science Goal 2: Macroscale interaction between current disruption (CD), and near-Earth reconnection (RX)

	S-8
	1-Drivers
	
	Cross-Current-Sheet Change
	Determine the cross-current-sheet current change near the current disruption region (+-2Re of meridian, +-2Re of measured current disruption region) at substorm onset from a pair of Z-separated probes using the planar current sheet approximation with relative (interprobe) resolution and interorbit (~12hrs) stability of 0.2nT. Note: to be achieved during the second year by P5 and either one of P3 or P4.
	Primary Science Objective: Onset and evolution of substorm instability.  Science Goal 2: Coupling between the substorm current and the auroral ionosphere

	S-9
	1-Drivers
	
	MHD
	Obtain measurements of the Magneto-Hydrodynamic (MHD)  and non-MHD parts of the plasma flow through comparisons of ion flow from the ESA detector and ExB flow from the electric field instrument, at the probes near the current disruption region, with t_res<10s.
	Primary Science Objective: Onset and evolution of substorm instability.  Science Goal 2: Coupling between the substorm current and the auroral ionosphere

	S-10
	1-Drivers
	
	Cross-tail pairs
	Determine the presence, amplitude, and wavelength of field-line resonances, Kelvin-Helmholz waves and ballooning waves on cross-tail pairs (dY=0.5-10Re) with t_res<10s measurements of B, P and V for >10 substorm onsets. Note: to be achieved during first year tail season by P5 and either one of P3 or P4.
	Primary Science Objective: Onset and evolution of substorm instability.  Science Goal 3: Cross-scale energy coupling between macroscale substorm instability and local processes at the current disruption site.

	M-1
	2-Space/Ground Segment
	
	Mission Lifetime
	The THEMIS operational system shall be designed for at least a two-year lifetime.
	Sufficient to achieve baseline science requirements - allows for two full tail seasons, ensuring conjunction time >188 hrs per year in each of the desired configurations (dR and dY during first year tail season, dZ and dY during second year tail season).
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