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Source: https://www.nasa.gov/wp-content/uploads/2025/02/iparch05-m2mpo-updates.pdf?emrc=d93da2
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Image Source: https://www.nasa.gov/missions/artemis/artemis-ii-map/
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Artemis II Mission Trajectory (Example)
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• NASA Artemis missions to return 
humans to moon in 2020’s

– 2022 Artemis-1 uncrewed lunar flyby

– 2026 Artemis-2 crewed lunar flyby

– 2027 Artemis-3+ lunar landing

• Moon provides staging ground for 
eventual missions to Mars

• Orion comm capability

– S-band phased array transmitters

– Up to ~2 Mb/s from lunar ranges to 
NASA Deep Space Network

• Orion Artemis-II Optical comm (O2O) 
to provide

– Up to 250 Mbps return

– 20 Mbps forward

NASA Artemis/Orion

Image Source: https://www.nasa.gov/wp-content/uploads/2015/10/8513327513_53ea68cbdb_k_0.jpg
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Orion Storage and Data Rates

• Orion subsystems expected to 
generate ~250 GB of data in first day 
of mission and ~300GB by end of 
mission

• Using S-Band continuously,
• Downlink limited to ~ 7GB of data per day

• 230 GB remains onboard at landing

• With planned 1 hour/day of 80Mbps 
optical comm,
• Downlink 36GB of data per day

• 6x increase per day!

• With 1 hour/day of 260 Mbps optical 
comm,
• Downlink 117GB per day almost 

• All data downlinked after 4 days

• With 2 hour/day of 260Mbps optical 
comm
• Downlink 234GB/day

• All data downlinked after 2 days
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Ground Segm ent Operations 
& Analysis (GSOA)

- GS planning & scheduling
- Generate GS pointing files
- Analysis of GS services

Ground Data Elem ent (GDE)
- Centralized mission data I/F
- Real-time streaming of User 

Data, GS Performance Data, GS 
Weather Data, and STE TLM

- Data archive
- Stored data file transfers

O2O Ground Segm ent (O2OGS)

Orion Ops Elem ent

S-B and RF link via D SN : 

STE TLM , CM D

Figure  1  LEM N O S / O 2O  System  A rch itecture  D iagram
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O2O Space Terminal Element

Orion EM2

Three Space Payload “Islands”

Optical Module

Controller 

ElectronicsInner Wall Assembly
Orion Service Module

Orion Crew Module
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=

Crew Module Adapter

Mass: 76 kg (incl. mounting & thermal control structure)

Power: 165W (incl. power conversion & thermal control)
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• Industry and MITLL-built optical module 

– 10-cm off-axis telescope

– Hemispherical field of regard

– Coudé-path to small optics bench

– Star tracker for attitude knowledge

– Multiple fine-steering optics for simplifying 
alignment process and maintaining alignment 
during mission

• Island structure allows mounting to Orion 
exterior panels

– Includes isolation system for mitigation of launch 
loads

– Includes self-contained thermal control system

• Radiator for small optics

• Controller Electronics controls multiple operational 
heater zones

Optical Module Island

Assembled Optical Module Island

Installed in Thermal Vacuum Tank
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• Industry-developed modem provides

– Data interfaces to spacecraft

– Data encoding and modulation onto transmit 
laser

• Pulse position modulation (CCSDS standard)

• Downlink data rates of 20-260 Mbps

– High power transmit signal amplifier (1W)

– Low-noise optically-preamplified receiver

• Pulse position modulation (CCSDS standard)

• Uplink data rates of 10, 20 Mbps

– Fiber interfaces to optical module

• Avionics mounted on isolated plate inside 
Crew Module Adapter

Inner Wall Assembly

Inner Wall Assembly
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Image Source: https://images.nasa.gov/details/KSC-20230602-PH-GEB01-0023
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Image Source: https://images.nasa.gov/details/jsc2025e016293
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Image Source:https://www.nasa.gov/general/nasa-progresses-toward-crewed-moon-mission-with-spacecraft-rocket-milestones/


