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Abstract

Understanding the dynamical behavior of plasma and energetic particles in Earth’s inner magnetosphere requires carefully
designed and calibrated instrumentation. The Van Allen Probes Mission included two instruments capable of measuring the
proton distribution function in-situ. The Energetic Particle Composition and Thermal Plasma Suite (ECT) — Helium Oxygen,
Proton, and Electron (HOPE) spectrometer (Spence et al., 2013; Funsten et al., 2013) used a top-hat detector designed to
measure protons from the SC potential through 50 KeV in logarithmic energy steps. The Radiation Belt Storm Probes Ion
Composition Detector (RBSPICE) instrument (Mitchell, 2013) used a time of flight and SSD detector design to measure
protons from approximately 7 KeV through 650 KeV in logarithmic energy steps. Using the overlap of energy channels between
the two instruments, the two instrument teams have worked diligently during the final Phase F of the mission to calibrate the
observations so that a continuous distribution function can be resolved on nearly a spin-by-spin basis. During the life of these two
instruments calibration changes have been required both on-board the spacecraft as well as within the final production datasets.
Manweiler (2018) provided an early report on the intercalibration factors between HOPE and RBSPICE with a nominal factor
of two difference between the proton data sets in the energy range between 7 and 50 KeV. With the final production of each of
these data sets occurring in Fall 2021, both teams have been worked together to provide for an understanding of the required
intercalibration factors to be used so that a full distribution function is available on a spin-by-spin basis. In this poster we report
on the final efforts to provide this calibrated set of data products between the two instruments. Details of the intercalibration
calculations are presented as well as year by year L by MLT maps of the factors required to match both datasets. Finally, we
report on a supplementary data set that is to be made available which contains the spin-by-spin factors required to match the
ECT/HOPE and RBSPICE/TOFxPH proton datasets. Funsten, H.O., et al. Space Sci Rev 179, 2013 Manweiler, J. W., et al.,
2018 GEM Summer Workshop. Mitchell, D.G., et al., Space Sci. Rev., 179, 2013 Spence, H.E., et al. Space Sci Rev 179, 2013



Conclusions

Intercalibration between the Van Allen Probes ECT/HOPE and RBSPICE Instruments
requires a systematic analysis of the spectra on an accumulation by accumulation basis.
The Ratio (Ryg) as described in this poster and in Manweiler, et. al (2022) provides a
mechanism for the calculation of an appropriate calibration factor allowing for an
unprecedented nearly spin by spin record calibration between the two particle
instruments. A new intercalibration data set has been proposed to provide the key
instrument calibration data that will be available at FTECS.com and SPDF (2022).
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RBSPICE/TOFxPH detectors. The plot on the upper right of P . T d1g0rithim to account for high Irequency changes. by spin Factor for HOPE OMNI proton spectra upper energy channels and
this poster shows the KeV and above energy channels for i . [ oign o Old Method (rel04) New Method RBSPICE TOFxPH upper energy channels.
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Mouikis, et. al (2019) (in appendix A) examined specific quiet times where a relatively small “bump” or “dip” occurs
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in the measured magnetic field. Assuming adiabatic conditions, the total pressure (P; = Pg + Py ) should remain

a constant in that changes in the magnetic field pressure (Pg) have corresponding changes in total kinetic particle The Results
pressure (P ). In this paper, the pressure balance test as originally described in Kistler et al. (2013), was used to The algorithm was applied to the HOPE (rel5) and RBSPICE proton data for the entire Van Allen Probes Mission. It is seen that the factor Ry varies significantly throughout the
examine three different times with small scale semi-isolated events. The left figure is figure A1 from the Mouikis mission. While some variations are systematic such as perigee passes other variations have no obvious explanation. The leftmost figure below displays a time series of the
paper for two small pressure events that occur on 2014-12-09. Each event displays drop-outs in the higher energy calculated Rypfactors before, during, and after the Aug 27, 2018 storm. The middle frame shows SYM-H clearly indicating a storm occurring during 2018-238. The Ryp factors
particles of the proton and electron particle distributions — top three panels (RBSPICE protons, HOPE protons, show almost no dependency upon storm onset but show strong orbital dependencies. The bottom left figure is an example histograms of Ry, at midnight (2014-2015). The Inset
and HOPE electrons) reflecting a decrease in the particle kinetic pressure. At the same time, there is an increase plot identifies the peaks of the histogram for each particular AL = 0.5 along with errors derived from width of the peak. These peaks have been extracted and plotted into the
in the magnetic field and associated increase in the magnetic field pressure (black curve in bottom panel). panels on the right (3x3 — Top Right A and Bottom Right B). These plots display the variation of the factor over time. The first panel in each 3x3 set is the overall value of Ry p

The total pressure is also calculated with an alternative set of curves each utilizing a multiplicative factor for the independent of L. The rest of the 8 panels displays Ryras a function of L with AL = 0.5. These plots display the strong time dependence of the factor over the life of the mission.
HOPE flux for an alternative total pressure curves. The total pressure becomes nearly constant when the e mesmss __ veristion of Ry, Factors vs Orbital Precession Segment over the life of the Van Allen Probes Mission -SCA
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multiplicative factor is approximately 2.0. B I I SN :
The central figure (A2 from Mouikis) for 2014-12-12 and the right figure (A3 from Mouikis) for 2013-07-06. Each T L
displays a set of calculated total pressure curves for various factors used to multiply the HOPE proton flux data. i R
Total pressure remains a constant value when the factor used is somewhere between 1.5 and 2.5.
Mouikis, et. al Fig Al Mouikis, et. al Fig A2 Mouikis, et. al Fig A3
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