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CADE CAPE Science Goals and Objectives

CAPE measures charged-particle energy inputs into the upper atmosphere and traces their impacts on global dynamics
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CADE CAPE Investigation Implementation e
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CAPE is comprised of two top-hat electrostatic analyzers with deflection
plates and delay-line anodes for azimuthal position sensing
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CAPE Science Goals and Objectives

Goal 1: Determine how global and regional structure in auroral precipitation drives high latitude ion
and neutral structure and dynamics.

Goal 2: Determine the dominant pathways
through which high latitude particle energy
forcing leads to (global) ionospheric-thermospheric

dynamics.

SO1: Establish the scale
sizes at which high latitude
particle energy input
enters the ionosphere-ther-
mosphere system and
determine which are more
impactful for ion and
neutral dynamics.

502: Reveal how the
persistence and evolution
of high latitude particle
precipitation at different
scale sizes modulate its
impact on ion and neutral
dynamics.

$03: Quantify the impact
of the energy distribution
of precipitating electrons
on the ionospheric and
thermospheric state.

$04: Quantify the

impact of ion precipitation

induced energy deposition

and ionization on the iono-
spheric and thermospheric
state.

$05: Establish how the
dynamics of high latitude
particle energy input con-
tribute to the generation
of propagating structures
in the ionosphere and
thermosphere away from
the auroral zone.

$06: Map auroral particle
precipitation to neutral
molecular composition
changes, and their contri-
bution to global ion and
energy losses.

CAPE provides observations of the particle energy inputs that enable the
determination of the spatiotemporal scales and characteristics that are
most impactful to lonosphere-Thermosphere dynamics
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CAPE observes fluxes of ions above 20 keV that produce significant ionization and heating near
dusk in the absence of meaningful electron precipitation, especially during times of high
geomagnetic activity




CADE CAPE Science Goals and Objectives

Khazanov and Glocer, 2020

Directional Fluxes at 800 km, L=7

Magnetopause 17 Downward 167 Upward Up/Down Ratio
Bow Shock ‘ ; : ’ % ‘ J ' !
Magnetotail & // 10
107 ¢
Reflected Primary Flux .
Precipitating Reflected Flux 10°
5 2
/—ﬂgscapigg = 104+
; 4 ~ Secondary o
Stllos Wit ™ Roturned Flux Precipitating Primary Flux 0 10%
Thermal At
S NVAVAY >
WA v 10%}F
52 £
v"" ._k_-)‘
ECH and Whistler % 12 Black Steady State
Waves 510 1
w Brown T=100.0s
Magenta T=50.0s
10t 10! Green T=30.0s ]
10° 10° Purple T=10.0s | ;
Blue T=4.0s " i
«4— To the Sun 1 ] ; 1 Red , T=0.1s ; 1 l
0 1 2 3 4 10 0 1 2 3 4 0 1 2 3
10 10 10 10° 10 10 10 10 10° 10 10 10 10 10 10
Energy (eV) Energy (eV) Energy (eV)

CAPE measures upgoing electrons that encode information about M-I-T coupling, the time
history of precipitation structures, and provide critical validation data for models of the neutral
atmosphere below GDC
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CADE Measurements of the Upper Atmosphere

Multi-Point Neutrals

Auroral

Electrodynamics Precipitation



