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❑ IMAP launches is expected to launch NET Sept 23 2025, 

on a two-stage Falcon-9 rocket from Kennedy Space 

Center and reaches its final orbit at L1 using onboard 

propulsion. 

❑ 10 instruments working together to:

❑ understand the acceleration of particles expelled 

from the Sun to high energies

▪ I-ALiRT architecture: IMAP provides near real-

time observations of solar wind, energetic 

particles and magnetic fields at L1, 

measurements necessary for space weather 

applications.

❑ map the interaction of these high energy particles with 

the local interstellar medium by remotely sensing the 

boundary of our solar system (~ 100 AU).

❑ provide precise measurements of the interstellar 

neutral flow and composition, interstellar dust 

composition, and complementary ionization 

rates/radiation pressure

IMAP paper

IMAP mission in a nutshell

McComas, D.J., Christian, E.R., Schwadron, N.A. et al. Interstellar Mapping and Acceleration Probe (IMAP): 

A New NASA Mission. Space Sci Rev 214, 116 (2018). https://doi.org/10.1007/s11214-018-0550-1
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Interplanetary Shock

Stream interaction regions (SIRs)
Coronal Mass Ejection (CME)

IMAP 

at L1
(not to scale)

Solar Energetic 

Particles (SEPs)

Solar wind and

interplanetary magnetic field (IMF)

IMAP will continuously broadcast the I-ALiRT space weather data to 

ground stations around the world

I-ALiRT can:

• Support the safety of 

satellites and 

astronauts, in the event 

of CMEs and SEPs from 

solar eruptive activity

• Provide up to ~ 45 min 

warning of the solar 

wind that cause 

hazardous space 

weather effects in the 

geospace environment 

(e.g., geomagnetically 

induced currents, 

communications and 

navigation disruptions, 

thermospheric drag)
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IMAP: Exploring our solar neighborhood
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IMAP: Exploring our solar neighborhood
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Near real-time space weather data products from I-ALiRT
Continuation of ACE Data with 

Significantly Higher Cadences  

New Space Weather Data Products
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I-ALiRT plots, data 

access, ground station 

information will be 

accessible through the 

IMAP SDC website 

https://imap-

mission.com/
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Access to quick look plots and 

data files (*.json, *.cdf) will be 

available starting on Feb 1, 2026
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Information about the I-ALiRT 
ground station network will be 
updated as NASA HQ continues 
to establish additional antenna 
partners   

▪ NASA has established agreements with:

▪ Coordination and support from 

NOAA to utilize a few of their 

ground stations for I-ALiRT

▪ Example I-ALiRT ground station coverage 

plot showing 24-h coverage from DSN and 

NASA partner ground stations 
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IMAP SOCDSN
Participating

I-ALiRT  Ground StationIMAP MOC

Space Weather 

Community

I-ALiRT Packets along with

Recorded Data

Real-time Housekeeping

Heath & Status Message or

Safe Mode Packets

Post Processed Space 

Weather Data

IMAP SOC post-processes space weather 

data within 5 minutes of receipt of data

I-ALiRT Packets

• Strips headers off of incoming packets

• Integrates I-ALiRT packets into a single packet

• Estimates spin information from ACS applications

• Defines instrument status from heartbeat measured by autonomy

• Incorporates autonomy thruster flag and rule firings

• Frames packet for downlink

MAG

• Magnetic Field at 4 sec Cadence

Flight Software

SWAPI
• Thermal Plasma at 12 sec Cadence

HIT

• Protons & Electrons at 1 min Cadence

CoDICE
• Hi: Suprathermal Ions at 1 min Cadence

• Lo: SW Charge State Ratios at 4 min Cadence

Hi: 272 bit I-ALiRT Packet @ 1 Hz

256 bit I-ALiRT Packet @ 1 Hz

ACS

• Measure Attitude

Autonomy

• Measure Inst. Heartbeat, 1Hz

• Thruster Flags

• Rule Firings

ACS Data

Autonomy

Data

If Observatory is placed in safe mode, instruments are turned 

off and I-ALiRT packets are replaced with safe mode packets

I-ALiRT Packets or

Safe Mode Packets

(Each has a unique APID)

SWE

• Low Energy Electrons at 15 sec Cadence

Lo: 192 bit I-ALiRT Packet @ 1 Hz

I-ALiRT Architecture

From Lee et al. 

(submitted to SSRv, 2025)
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Summary of the I-ALiRT space weather data latencies 

‘Worst case’ scenario: If all of the listed processes need to utilize their maximum latencies to fulfill the tasks, 

the latest data that are made publicly available would be no more than 900 seconds (15 minutes) old
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I-ALiRT details can be found in the manuscript to be 

published in Space Science Reviews 
Current status: addressing reviewers’ comments
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Teamwork makes the dream work!
IMAP pulls together an international team of 25 institutions 13

IMAP: Exploring our solar neighborhood IMAP Website: imap.princeton.edu
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