Burst Triggers
Meeting Notes, 4/23/08, REE.
I. System Overview
The burst system is designed to identify the periods of data that best represent magnetic reconnection events for the MMS mission. The algorithms that perform this function are divided into four components:
A. The Raw Trigger Data (TR(i)) are a set of numbers (roughly 32 quantities) that are developed by the instruments at a cadence of 10 s. 

B. The Trigger (instantaneous) Data Quality (TDQ(t)) is a single quantity calculated by the CDIP from the raw trigger data at a cadence of 10 s. The TDQ represents the instantaneous quality of the trigger data.
C. The Burst Data Quality (BDQ(t)) is a single quantity calculated from the previous NTDQ values of the TDQ.  Is adjustable, but primarily is the number of 10s cycles expected in a burst period (the time to fill a burst buffer). The BDQ values from each spacecraft are transmitted to every other spacecraft at the 10 s cadence.
D. The Mission Data Quality (MDQ(t)) is a single quantity that is from a combination of the BDQs from all four spacecraft. The MDQ and BDQ values are assigned to each burst buffer on board.
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II. Raw Trigger Data

The trigger data generated by the instruments are to have a value between 0 and 255. These quantities are described the attached tables (Fields and FPI). The HPCA and Energetic Particle triggers have not been defined as of this writing.
III. TDQ Algorithm

The TDQ algorithm is a weighted average of all trigger quantities. The raw trigger weights (G(i)) are stored in a table within the CDIP memory and must be reconfigurable by ground command. Each raw trigger data value is assigned a weight (G has roughly 32 elements).
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If all values of G(i) are assigned 0, then the TDQ should be set to zero.

IV. BDQ Algorithm

The BDQ algorithm will perform a weighted average of the past NTDQ values of the TDQs. The BDQ weights (W(i)) are stored in a table within the CDIP memory and must be reconfigurable by ground command. W has NTDQ elements. NTDQ could be as high as 256 in the tail region but is nominally ~12 in the subsolar region.
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The summation is performed over the most recent values of TDQ.

V. MDQ Algorithm

The MDQ is calculated in two steps. In the first step, the maximum of the past NBDQ values of BDQ for each of the spacecraft is derived:
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The MDQ is derived from an ordered, weighted average of the four MaxBDQ values. The MDQ weighting table (WB(j)) has four elements.

MDQ = [
Highest(MaxBDQ(All_SC))*Highest(WB(All)) +



2ndHighest(MaxBDQ(All_SC))* 2ndHighest(WB(All)) +



3rdHighest(MaxBDQ(All_SC))* 3rdHighest(WB(All)) +



4thHighest(MaxBDQ(All_SC))* 4thHighest(WB(All))   ] / 



(WB(1) + WB (2) + WB (3) + WB (4)
More compact way to express the calculation is to call MaxBDQOrdered a four element array of the MaxBDQ values ordered from highest to lowest. WBOrdered is a four element array of the WB values ordered from highest to lowest.
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WB values are stored in a table within the CDIP memory and must be reconfigurable by ground command.
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