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The efﬁcacy of scalar parameters is 2017-08-10/1218 1 617.36 0.21699 0.22583 0.48436 2.3360 %g ; ‘ k —§
tested first on a selection of known 2017-08-23/1753 3 123.50 0.09614 0.66034 1.8703 108.81 ~ (1)-g S i i e E
diffusion regions which have been selected Table: (2) A listing of the 9 ion diffusion regions identified in the 2017 MMS tail campaign with calculated values for each of the chosen scalar parameters. 0.0 . ‘ Y S S e =
without prior bias regarding any of the Methodology oE 38 %: | | | :%
parameters under review. The selection = OF i ‘TV% : S =
criteria for the test diffusion regions are The 120s surrounding the correlated reversal from Stage 1 of the event selection algorithm is analyzed for WE, 28 = =
primarily topological in nature and cach of the ion diffusion regions identified by the algorithm. The chosen scalar proxy parameters are calculated 00 3'0 O‘O 3'0 00
applied in three stages. The first stage using an automated routine to ensure identical treatment of each example. The scalar parameters chosen for this 2233 . 2234 2235
looks for correlated reversals in B, and study, as well as the expressions used for their calculation, are given in table 1. The maximum values of the five  Figue: (1)An exampLe event showing the B and 1on velocity data used to identify the correlated field and flow
ion Vy, occurring <90 seconds apart. chosen scalar parameters within the 120s window surrounding the field and flow reversal for all nine magnetotail riversal and the | 1E‘ IUSGd to ?atisiy Sfta}%ef% of th? selection Cfite]éia- Halldﬁﬁld aﬁrf%%lysf ﬂﬁlt S}EIOV(}/H here. Below ar%
| N = o : : : : the time-series calculations of each or the five scalar parameters discussed here. [he highlighted region 1s centere
T'he second stage 1(_)01{8 for [E| = 10mV diffusion regions are gwe“ n table 2. A? examp@ event which shows Burst data for all scalar parameters as well on the nearly-simultaneous magnetic field and ion flow reversal at the center of the canonical diffusion region. The
where a low-pass filter of 1Hz has been as the data for selection stages 1 and 2 is shown in figure 1. extent of the highlighted area is to draw attention to the clear correlation in timing for each of the scalar parameters
applied to E to reduce false positives due The null hypothesis of the typical values of these scalar parameters was not tested for this report but is in and the field and flow reversal. This correlation is a common feature for all nine diffusion region events analyzed.
to wave activity, The third stage looks for ~ preparation for future investigation. As such any determination of reliability of each parameter as an indicator of

7 JHall E and i )B in the neighborhood of ~ the presence of an ion diffusion region must be considered preliminary at this time.

the reversal in By, again taken to be D,
within 90 seconds. To maintain
consistency with previous studies, GSM Plasma [ is often used as a search criteria for reconnection diffusion regions under the assumption that the closest approach to the EDR, even in examples where ') ; < 1.0 throughout the IDR. The parallel electric
coordinates have been used throughout reconnection occurs near or in the dense plasma sheet. This study supports that assumption, although field is similar to the Lorentz ration in that it is strongest near the inner diffusion region. It is a reasonable
this study. observational bias must be considered as the orbit of MMS strongly favored the plasma sheet during the tail indicator of ion diffusion as it is satisfied for all observed ion diffusion regions, if only as a transient near the
campaign. 0;, being the ratio of ion thermal gyroradius to inertial length, appears to be a poor indicator of ion center of the IDR.

diffusion as described in the associated reference. Although enhancements in 9; do correlate with the observed Overall we find that the ¢; parameter is the poorest indicator and +/Q); is the best, primarily due to its

Thanks are owed to: Matt Argall, diffusion region, the enhancements are not to the degree suggested in references. Ion agyrotropy as measured by correlation with the extent of the Hall fields. The I') ; parameter appears to be an indicator of depth into the
Akhtar Ardakani, John Marci, Ivan Dors, /@ 1s also supported as a reasonable indication of the diffusion reglon The extent of enhanced /@ as seen in diffusion region, but is an unreliable indicator of the diffusion region in general. The presence of E| appears to
Christine Schultz, Love Alm, Hiroshi ficure 1 is also more similar to the extent of the region where Hall E and B are seen in many events. be a reliable indication of ion diffusion, but how its transient nature relates to the structure of the diffusion
Matsui, Kristoff Paulson, Dominic Payne, The Lorentz ratio (I' ;) is a less reliable indicator of the ion diffusion region but does correlate with region 1s still under ivestigation.
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