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The Parker Solar probe
● Launched on 12 Aug 2018
● 6.16 million km to the Sun (>7x closer)
● Into the corona
● 1377°C to 315°C in 11.43 cm
● Instrument suite:

○ Fields Experiment (FIELDS)
○ Integrated Science Investigation of the Sun (IS☉IS)
○ Wide-field Imager for Solar PRobe (WISPR)
○ Solar Wind Electrons Alphas and Protons (SWEAP) Investigation



Mission Goal
1. What is the seed population of 

solar energetic particles (SEPs)?
a. Identify particles and ion composition, 3He / 4He

2. How are these SEPs accelerated?
a. Detect particle (kinetic) energies

3. What mechanisms are responsible for transporting SEPS into the solar 

system?
a. Detect pitch-angle distributions



Why so close?
Different acceleration mechanisms

● Coronal Mass Ejections (CME)

● Solar Flares

At large distances particles are accelerated by

multiple mechanisms



Environmental Constraints
Mass

● Only 9.384 kg

Thermal

● Highest temperature at 1AU
● Protection by the heat shield gives a stable environment
● Requires heaters

Radiation

● >100 krad dose
● UV, solar wind, SEP



ISʘIS: Integrated Science Investigation of the sun

● 2 Energetic Particle Instruments
● EPI-Lo:

○ Ions 20 keV - 15 MeV
○ Electrons 25 keV - 1 MeV
○ 80 apertures

● EPI-Hi:
○ Ions 1 - 200 MeV
○ Electrons 0.6 - 6 MeV
○ 5 apertures

ALICE:  5.36 TeV per particle pair



EPI-Lo
● Time of Flight based Mass spectrometer
● Start  & Stop foils

○ Polyamide, Aluminium and Palladium
○ Light filtering
○ Holes

● Silicon Solid State detector (SSD)
○ 250V
○ Electron - Positron hole production
○ Energy from Pulse Height Analysis
○ 2 um Al shielding

● Micro Channel Plate detector (MCP)
○ 900, 100, 2900, 3300V
○ Electron multiplication
○ TOF
○ Aperture angle*

● Particle Identification
○ TOF + Total energy



EPI-Hi
● Silicon detector stacks
● dE/dx vs total energy
● 5x 45° “apertures”
● LET1, 2

○ 1 - 20 MeV ions
○ 0.5 - 2 MeV electrons

● HET
○ up to 100 MeV ions
○ up to 6 MeV electrons



EPI-Hi mechanism
● Plates

○ 500 - 1000 um and double

● 5 Sectors
● Guard rails
● Particle identification
● Penetrating particles
● Dynamical range



EPI-Hi angular resolution
● Raw angular resolution <25°

● Improvements using overlap 
between regions
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EPI-Hi stats



EPI-Lo stats








