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TITLE: Science End Product Requirements
RFA CODE:  Recommendation

REQUESTED BY:  J.B. Joyce Dan Mark
SPECIFIC REQUEST:  Add requirements:

(1) List end use science data products

(2) Explicitly call out performance values. For example: Science data availability to community, space weather alert data availability, who it gets routed to (in case of alerts, etc.).

SUPPORTING RATIONALE: Need to list more than just individual sensor data items as requirements.  The end products trace directly to science goals (already listed as requirements) and are the items that drive software pipeline requirements (lower-level).
RESPONSE 

This is part of the data management plan which is currently under way; a preliminary version will be available at PDR.

Data products are in the attached, preliminary data quantities list. The list specifies quantity, time resolution, accumulation for P1-P5.

Data products become readily available immediately upon receipt and level zero processing, with a delay of 1 day since receipt.

Near-real time data accessibility is limited to commissioning phase, to ensure ACS stability and validate health and status of EFI and FGM and SCM mags during boom deployments. 

There are no plans for near-real time release of data to NOAA-SEC center.

DATA QUANTITIES FROM TABLE INSTRUMENT DATA RATES REV F.3
	FGM
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Function
	CH
	Digits
	Bits
	Total mode
	
	Explanations
	
	
	
	
	
	
	

	Spin fit
	5
	16
	80
	
	
	Bx,By,Bz, sigma, Npoints @ 16bits
	
	
	
	
	

	Fast survey
	3
	16
	48
	
	
	3 components
	
	
	
	
	
	
	

	Spinning Raw
	3
	16
	48
	
	
	3 components
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SCM
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Function
	CH
	Digits
	Bits
	Total mode
	
	Explanations
	
	
	
	
	
	
	

	Spinning LF
	1
	16
	16
	
	
	dBx raw
	
	
	
	
	
	
	

	Filter banks
	8
	8
	64
	
	
	One component (Axial or Radial) at 8 frequencies; intended for slow survey
	
	

	Fast Survey
	3
	16
	48
	
	
	3 components
	
	
	
	
	
	
	

	Spinning Raw
	3
	16
	48
	
	
	3 components; P-burst
	
	
	
	
	
	

	PB Spectra
	32
	8
	256
	
	
	P-burst: 3-component spectra (Bpar, Bpertot or Bpar, BperX) at 16 frequencies (subset of WB spectra)

	WB Spectra
	64
	8
	512
	
	
	P-burst: 3-component spectra (Bpar, Bpertot or Bpar, BperX) at 32 frequencies (full capability)

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EFI
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Function
	CH
	Digits
	Bits
	Total
	
	
	
	
	
	
	
	
	

	Spin Fit
	6
	16
	96
	
	
	Ez, A offset, B,C sin/cos amplitudes, sigma, Npoints @16bits
	
	
	

	Filter banks
	8
	8
	64
	
	
	One component (Axial or Radial) at 8 frequencies; intended for slow survey
	
	

	Fast Survey
	4
	16
	64
	
	
	4 channels, 3 components and 1 subcommed data column; intended for fast survey
	

	Raw-Spin
	4
	16
	64
	
	
	P-burst: 3 components and one subcommed: [(V1+V2)/2; V1, V5, V6]
	
	

	PB Spectra
	32
	8
	256
	
	
	P-burst: 3-component spectra (Epar, Epertot or Epar, EperX) at 16 frequencies (subset of WB spectra)

	WB Spectra
	64
	8
	512
	
	
	W-burst: 3-component spectra (Epar, Epertot or Epar, EperX) at 32 frequencies (Full capability)

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SST
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Function
	CH
	Digits
	Bits
	Total i & e
	
	Explanations
	
	
	
	
	
	
	

	FDF
	2048
	8
	16384
	32768
	
	8bits x 4 elevation x 16 phase angles x 32 energies
	
	
	

	Fast Survey
	512
	8
	4096
	8192
	
	8bits x 4 elevation x 16 phase angles x 8 energies but fast (RDF subset of FDF and fast)
	

	Slow Survey
	512
	8
	4096
	8192
	
	8bits x 4 elevation x 16 phase angles x 8 energies (RDF subset of FDF and slow)
	

	N,P,V
	13
	16
	208
	416
	
	1 N, 3 V, 9 P @ 16 bits
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ESA
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Function
	CH
	Digits
	Bits
	Total i & e
	
	Explanations
	
	
	
	
	
	
	

	FDF
	2816
	8
	22528
	45056
	
	8bits x 88 angles x 32 energies
	
	
	
	
	

	Fast Survey
	1408
	8
	11264
	22528
	
	8bits x 88 angles x 16 energies (RDF subset of FDF and fast)
	
	
	

	Slow Survey
	1408
	8
	11264
	22528
	
	8bits x 88 angles x 16 energies (RDF subset of FDF and slow)
	
	
	

	N,P,V
	14
	16
	224
	448
	
	1Vpot, 1 N, 3 V, 9 P @ 16 bits
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


DATA RATES FROM TABLE INSTRUMENT DATA RATES REV F.3
	 
	Survey
	Particle Burst (baseline science, all except HF modes)
	Wave Burst (HF modes)

	 
	Slow Survey (Radbelt science)
	Fast Survey (baseline science)
	
	Wave Burst (TYPICAL)

	 
	S/spin
	CH/agle-ergies
	BW
	bits/s
	S/spin
	CH/agle-ergies
	BW [Sps]
	bits/s
	S/sec
	CH/agle-ergies
	BW [Sps]
	bits/s
	S/sec
	CH/agle-ergies
	BW
	bits/s

	FGM
	1
	5
	DC-0.333Sps
	27
	16
	3
	5.33
	256
	32
	3
	DC-16 Hz
	1536
	128
	3
	DC-64 Hz
	6144

	SCM
	1
	8
	FB: 1Hz-2kSps
	21
	32
	3
	10.67
	512
	128
	35
	10Hz-128Sps
	6656
	1024
	67
	32-512 Hz
	51200

	EFI
	1
	14
	DC-2kSps
	53
	32
	4
	10.67
	683
	128
	36
	DC-128Sps
	8704
	1024
	68
	32-512 Hz
	67584

	SST
	1
	525
	spin mom
	160
	1
	2560
	spin RDF
	2816
	-
	1
	spin FDF
	10923
	-
	0
	-
	0

	ESA
	1
	1422
	spin mom
	208
	1
	4224
	spin RDF
	7627
	-
	1
	spin FDF
	15019
	-
	0
	-
	0

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Totals (bits/second)
	469
	 
	 
	 
	11893
	 
	 
	 
	42837
	 
	 
	 
	124928


DATA VOLUMES FROM TABLE INSTRUMENT DATA RATES REV F.3
	Applies to Probe #
	
	Compression factor =
	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	S/C Mode durations / orbits
	 
	 
	 
	 
	 
	 

	 
	
	Mbits/
	24
	hrs
	
	
	
	T_orbit = 
	24
	hrs
	
	
	
	
	
	
	Data Vol (Mbits)

	P3/4/5
	Instrument
	Slow Survey
	Fast Survey
	Particle Burst
	Wave Burst
	Total
	
	S/C Mode
	 
	Rel. Allocation
	Abs. Allocation
	Hours
	Seconds
	Rate (bps)
	

	 
	
	
	
	
	
	
	
	T slow survey
	100%
	T_orb
	100%
	T_orb
	24
	86400
	469
	41

	 
	FGM
	2
	10
	7
	3
	21
	
	T fast survey
	45%
	T_ss
	45%
	T_orb
	10.8
	38880
	11893
	462

	 
	SCM
	2
	20
	28
	22
	72
	
	T P-burst
	
	11%
	T_fs
	5.0%
	T_orb
	1.19
	4277
	42837
	183

	 
	EFI
	5
	27
	37
	29
	97
	
	T W-burst1*
	10%
	T_pb
	0.5%
	T_orb
	0.12
	428
	124928
	53

	 
	SST
	14
	109
	47
	0
	170
	
	T W-burst2*
	3%
	T_pb
	0.1%
	T_orb
	0.03
	114
	468992
	53

	 
	ESA
	18
	297
	64
	0
	379
	
	
	
	
	
	
	
	
	
	
	740

	 
	Total
	41
	462
	183
	53
	740
	
	
	
	
	
	
	
	
	
	
	 

	 
	Compressed volume
	
	
	370
	Mbits
	
	
	
	
	
	
	
	
	 

	 
	Rate/day
	 
	 
	 
	 
	370
	Mbits
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	S/C Mode durations / orbits
	 
	 
	 
	 
	 
	 

	 
	
	Mbits/
	48
	hrs
	
	
	
	T_orbit = 
	48
	hrs
	
	
	
	
	
	
	Data Vol (Mbits)

	P2
	Instrument
	Slow Survey
	Fast Survey
	Particle Burst
	Wave Burst
	Total
	
	S/C Mode
	 
	Rel. Allocation
	Abs. Allocation
	Hours
	Seconds
	Rate (bps)
	

	 
	
	
	
	
	
	
	
	T slow survey
	100%
	T_orb
	100%
	T_orb
	48
	172800
	469
	81

	 
	FGM
	5
	10
	6
	2
	23
	
	T fast survey
	22%
	T_ss
	22%
	T_orb
	10.6
	38016
	11893
	452

	 
	SCM
	4
	19
	25
	19
	68
	
	T P-burst
	
	10%
	T_fs
	2.2%
	T_orb
	1.06
	3802
	42837
	163

	 
	EFI
	9
	26
	33
	26
	94
	
	T W-burst1*
	10%
	T_pb
	0.2%
	T_orb
	0.11
	380
	124928
	47

	 
	SST
	28
	107
	42
	0
	176
	
	T W-burst2*
	3%
	T_pb
	0.1%
	T_orb
	0.03
	101
	468992
	47

	 
	ESA
	36
	290
	57
	0
	383
	
	
	
	
	
	
	
	
	
	
	744

	 
	Total
	81
	452
	163
	47
	744
	
	
	
	
	
	
	
	
	
	
	 

	 
	Compressed volume
	
	
	372
	Mbits
	
	
	
	
	
	
	
	
	 

	 
	Rate/day
	 
	 
	 
	 
	186
	Mbits
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	S/C Mode durations / orbits
	 
	 
	 
	 
	 
	 

	 
	
	Mbits/
	96
	hrs
	
	
	
	T_orbit = 
	96
	hrs
	
	
	
	
	
	
	Data Vol (Mbits)

	P1
	Instrument
	Slow Survey
	Fast Survey
	Particle Burst
	Wave Burst
	Total
	
	S/C Mode
	 
	Rel. Allocation
	Abs. Allocation
	Hours
	Seconds
	Rate (bps)
	

	 
	
	
	
	
	
	
	
	T slow survey
	100%
	T_orb
	100%
	T_orb
	96
	345600
	469
	162

	 
	FGM
	9
	10
	4
	1
	24
	
	T fast survey
	11%
	T_ss
	11%
	T_orb
	10.6
	38016
	11893
	452

	 
	SCM
	7
	19
	15
	12
	54
	
	T P-burst
	
	6%
	T_fs
	0.7%
	T_orb
	0.63
	2281
	42837
	98

	 
	EFI
	18
	26
	20
	15
	80
	
	T W-burst1*
	10%
	T_pb
	0.1%
	T_orb
	0.06
	228
	124928
	28

	 
	SST
	55
	107
	25
	0
	187
	
	T W-burst2*
	3%
	T_pb
	0.0%
	T_orb
	0.02
	61
	468992
	28

	 
	ESA
	72
	290
	34
	0
	396
	
	
	
	
	
	
	
	
	
	
	741

	 
	Total
	162
	452
	98
	28
	741
	
	
	
	
	
	
	
	
	
	
	 

	 
	Compressed volume
	
	
	370
	Mbits
	
	
	
	
	
	
	
	
	 

	 
	Rate/day
	 
	 
	 
	 
	93
	Mbits
	 
	 
	 
	 
	 
	 
	 
	 
	 


DATA FLOW FROM DATA MANAGEMENT PLAN DOCUMENT
The THEMIS end use data products will include:

1) 24 hour spacecraft data files in CDF format (1 per spacecraft, includes all science and engineering data)

2) Ground Based Observatory (GBO) data files (Image files in png format and raw mag data files

3) Education and Public Outreach (EPO) ground magnetometer data files (raw)

4) 24 hour calibration file in CDF format (1 per spacecraft)

5) Science Summary Plots (Calibration Check) in gif or jpeg format as well as CDF

6) Science Summary Plots (Standard) in gif or jpeg format as well as CDF

Spacecraft Data Files

The primary end use data product will take the form of a 24 hour data file for each spacecraft, which will be converted into the NSSDC's Common Data Format (CDF). The process to produce these files is initiated after the Ground Station (GS) has delivered all of the data received for a particular contact. At [GS File Reception + 4 hours] a CDF file will be produced, but will not be available until the lead operations scientist (TOHBAN) has reviewed the science summary plots and approved the calibration files used to produce the CDF Data file. Following this approval [GS File Reception) + 24 hours], the CDF Data files should be available via a web interface or through a search tool which will be part of the THEMIS Data Analysis  Software Package available from UCB. In addition to the 24 hour spacecraft CDF Data files, there will be 24 hour CDF spacecraft Calibration files available at the same frequency.

Ground Based Observatories (GBO)

The Ground Based Observatories (GBO) will be producing all sky images in png format as well as ground magnetometer data. The image data will be downloaded to the University of Calgary (UC) and UCB will initiate a data mirror of the site. Depending on the link between UC and the GBO, it might not be possible to download the full data set. With this as an exception, it is estimated that UCB and the general public will have access to the images by [image creation + 5 days].

The ground magnetometer data will be downloaded to the University of Alberta and UCB will initiate a data mirror of the site. Since the magnetometer data stream between the GBO and UA is quite small, it is expected that the data will be available by [real-time measurement + 24 hours].

Education and Public Outreach (EPO) Ground Magnetometers

The EPO ground magnetometer data will be retrieved from the individual sites and will be available at UCB by [real-time measurement + 24 hours].

Summary Data

There will be two families of summary data plots produced. Each will contain plots of instrument, GBO, and EPO mag data. The first will contain more detailed science and state of health data, which will allow the TOHBAN to quickly assess the operation of each segment as well as validating the instrument calibration files. These plots will be available by [Ground Reception + 6 Hours] and can be viewed and downloaded via a web interface. The second family of summary plots will display data for each segment in more general terms and be available by ground reception + 24 hours.
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