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Welcome to IMAP, the Interstellar Mapping and Acceleration Probe!

Launching in 2025, the IMAP mission simultaneously investigates two of the most
important issues in space physics today — the acceleration of energetic particles
and interaction of the solar wind with the interstellar medium.

This revolutionary mission includes a suite of 10 instruments that work together to
resolve fundamental scientiMc questions about the local interstellar medium, the
boundaries that surround our solar system, and how particles are accelerated to
high energies in space.

IMAP offers wide-ranging and groundbreaking opportunities for scienti<c discovery
(/node/23). For example, IMAP reveals how cosmic rays are Mltered by the
heliosphere. These particles pose risks to astronauts and technological systems.
They may even play a role in the formation and presence of life itself in the
universe.

The IMAP science team (/node/22) consists of many of the world’s leaders in
instrumentation, data analysis, theory & modeling, and understanding of particle
acceleration and the global heliosphere. The mission is led by PI Prof. David
McComas (https://spacephysics.princeton.edu/people/david-j-mccomas-phd) in
the Space Physics at Princeton Group

(https://spacephysics.princeton.edu). Together, IMAP’s 10 instruments provide the Mrst comprehensive in-situ and remote global
observations to discover the fundamental physical processes that control our solar system’s evolving space environment. Additional
information about the mission can be found in the Open Access IMAP Paper (https://doi.org/10.1007/s11214-018-0550-1).

Science Expectations for the Interstellar Dust Experiment (IDEX) onboard the 
Interstellar Mapping and Acceleration Probe (IMAP) Mission
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IMAP MISSION:
The Interstellar Mapping and Acceleration Probe
(IMAP) is scheduled to launch in 2025, to be
stationed at the Sun-Earth L1 Lagrange point with
a combination of 10 in-situ and remote sensing
instruments. IMAP will improve our understanding
the composition and properties of the local
interstellar medium. The local interstellar medium
contains plasma, magnetic fields, neutral atoms,
cosmic rays, and dust which all influence the
heliosphere through interconnected time-
dependent and multi-scale processes.

IDEX Goals:
1) measure the flux, size distribution, and
composition of interstellar (ISD) particles,
characterizing the inflowing solid matter from the
local interstellar medium reaching the inner
heliosphere;
2) detect the shared pool of interplanetary dust
particles (IDP) of cometary and asteroidal origin to
determine whether they preserve unprocessed
pre-solar molecular cloud particles or show
signatures of processing in the solar system;
3) identify the basic organic material from
asteroids and various cometary families to
determine if they share a common source or
formed from distinct reservoirs.

IDEX INSTRUMENT:
Dust detection is based on impact ionization,
where elemental and molecular ions are
generated in a high velocity dust impact and
analyzed in a time-of-flight (TOF) setup. The
Engineering model has been tested and calibrated
at LASP’s dust accelerator facility.
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IDEX ENGINEERING MODEL TEST RESULTS:
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IDEX PREDICTED PERFORMANCE:
Based on the EM test results IDEX will detected
ISD & IDP in the mass range of 2x10-13 - 5x10-11 g,
in the speed range of 30-55 km/s, and composition
mass range of 1-200 amu with a mass resolution
of m/Δm > 100 at m =100 amu. IDEX effective
collection area is ~ 600 cm2, and it is predicted to
detect about 100 ISD during its prime (2025-2027),
and about 600 ISD during its first extended mission
(2028-2030). IDEX will also detect about 2000 IDP/
year.
IDEX WILL MEET ALL ITS REQUIREMENTS!

Fe particle m 1.14e-17 kg @ 10.1 km/s  (Au target) 
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IDEX Sensor Head Signal Overview
Operational Overview:
1. Interstellar dust enters instrument
2. Dust hits target creating an impact 

plasma
3. Ions are focused onto the detector
4. Ions converted to electrons at converter 

plate in detector
5. Detector multiplies electron signal 
6. Detector analog signal connected to 3x 

Buffer amplifiers (high, mid, & low gain)

Science Signals:
1. Impact charge from target CSA

a. Target has high and low gain 
channels

2. Ion charge from ion grid CSA located 
above detector

3. TOF mass spectrum from ion detector
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Analog Signals:
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