June 3rd, 2003

SCM Requirements 

Science Requirements

The SCM shall measure (with appropriate sensitivity) the magnetic components of waves responsible for 

· (i) current disruption, and/or 

· (ii) electron acceleration near X-line. 

Current disruption can be driven by cross-field instability: F~0.1-1 Flh (Flh being the lower hybrid frequency), and/or be due to an instability driven by a parallel current: F~nFbe (Fbe being the electron bounce frequency across the current sheet). As close to Earth as 8RE, Flh~25Hz. In thin current sheets (~1000km), 

Fbe~1-10Hz. 

For the Hall-MHD models of reconnection, measurements of whistler mode waves near X-line provides a critical test to the theory. Whistler mode waves have F<Fce/2, Fce being the electron gyrofrequency. At 8Re Fce~1 kHz, at 20 Re, inside the tail current sheet  fce~100Hz, or less.

In summary the frequency range shall cover 8/4 kHz (Fce/2 at 5Re). Priority shall be on frequencies below 100 Hz, that deserve wave form measurements.
Performance requirements 
(measurement range and accuracy, measurement resolution)

· The SCM frequency range shall be 1-8/4 kHz 

· The sensitivity of the SCM @10Hz shall be better than 1pT Hz^1/2, and 0.1 pT Hz^1/2 at 1kHz
· Phase stability, temperature control…TB Discussed by Christophe (to morrow)
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Spectral measurements

The SCM FFT Spectra shall be 256/512? points, computed on board. Transmission of 16/32 points, with fixed df/f (~25/50%?),
Between  8/16 Hz – 4/8 kHz.

SCM Requirements (cnd)
Resource requirements 
(mass, power, data)
· The SCM shall not exceed the allocated mass budget (sensor 600g, pre-amps 200g)

· The SCM shall not exceed the allocated power budget (pre-amps 80mW)

Fabrication, Integration and Test 
(Parts: MIDEX Quality Requirements, I&T, Hazards 
& Controls, Facilities, Calibration, Environmental Test, Spacecraft Integration)
· SCM calibration shall ensure absolute amplitude and phase requirements (<5% ) are met.

·  Calibrations of SCM antennas and PA shall be made in a quiet site (Chambon la Forêt).

· On board calibration (one every day) will allow correction of the  transfer function, if needed.

·  Tests of SCM: electrical, vibration (for 6 models), and thermal (for EM) shall be made in a TBD site. 

· CETP personnels shall participate in the integrations.

· The physical mounting and electrical wiring of the SCM sensors shall be verified and recorded for each sensor on each probe.

· The EFI, SCM, FGM GSE shall support the joint tests and intercalibration of the combined fields system.

· SCM shall participate in spacecraft integration, as necessary.

Contamination/radiation requirements 
(Electromagnetic, Electrostatic, radiation)
· SCM antennas shall be protected against electrostatic discharges.

· Magnetic noise radiated by the S/C and the other instruments shall not exceed SCM sensitivity (1pT /Hz^1/2@10Hz, and 
0.05pT/ Hz^1/2 at 1kHz).

· The SCM-PA shall withstand 300 kRads.
· Ripples from solar cells rotation….
