ARTEMIS (the one with a crew)
Combining the near-Moon measurements of CRaTER with the Gateway measurements will characterize the full radiation environment (with the exception of the surface) that the Artemis astronauts will encounter. In addition, comparing the measurements from the two locations will determine whether small-scale variability plays an important role.
In addition, the CRaTER team has used CRaTER data to predict the strength of the solar cycle during which Artemis will operate. By monitoring the CRaTER measurements through the rising part of this cycle, the team will be able to more accurately predict the galactic cosmic ray environment during the Artemis missions.
LUNAR GATEWAY
(Gateway will have a highly elliptical orbit: 3000 km to 70,000 km.)
Internal Dosimeter Array (IDA): The IDA will monitor the radiation environment (“protons, neutrons, and other particles”) inside the Habitation and Logistics Outpost (HALO) module of the Gateway. It is similar to ERSA.
Links:
https://blogs.esa.int/exploration/internal-radiation-payload-approved-for-the-gateway/
https://www.nasa.gov/feature/gateway-instruments-to-improve-radiation-detection-for-artemis-astronauts
European Radiation Sensors Array (ERSA): This instrument will monitor protons, heavy ions, electrons, and neutrons outside the Gateway. It is similar to IDA.
Links:
https://blogs.esa.int/exploration/artemis-introducing-ersa-european-experiment-to-monitor-radiation-in-deep-space/
https://www.nasa.gov/feature/goddard/2020/mini-weather-stations-on-lunar-gateway-to-study-deep-space-environment
Heliophysics Environmental and Radiation Measurement Experiment Suite (HERMES): Unlike IDA and ERSA, this instrument is focused on science and will monitor lower energy radiation (protons, ions, and electrons). It will be mounted outside the Gateway.
Links:
https://www.nasa.gov/feature/goddard/2020/mini-weather-stations-on-lunar-gateway-to-study-deep-space-environment
The above instruments will measure the radiation environment to improve space weather forecasting for Artemis. These instruments, however, are relatively far from the Moon, so the radiation is not the same as near the Moon (e.g., Spence et al., 2013). Combining the Gateway measurements with the near-Moon measurements of CRaTER will characterize the full radiation environment (with the exception of the surface) that the Artemis astronauts will encounter. In addition, comparing the measurements from the two locations will determine whether small-scale variability plays an important role.
In addition, the CRaTER team has used CRaTER data to predict the strength of the solar cycle during which the Gateway will operate. By monitoring the CRaTER measurements through the rising part of this cycle, the team will be able to more accurately predict the galactic cosmic ray environment during the Gateway mission.
CLPS
(Given the fact that some of the CLPS missions may be delayed, we have included all, even if they are scheduled to end before ESM5. The number/letter combinations before the name of each instrument is the task order from Maria Banks’ spreadsheet.)
19D (Mare Crisium) Regolith Adherence Characterization (RAC) Tech Demo: To understand the results of the RAC, it is necessary to understand the charging environment. Solar energetic particles (SEPs) charge the lunar surface, particularly on the nightside (e.g., Halekas et al., 2007; Jordan et al., 2014), so SEP events may affect how regolith adheres to materials, even on the dayside. As the Sun becomes more active during this new solar cycle, CRaTER will search for SEP events that will affect the operation of the RAC Tech Demo.
2A, 19C, 20A Near-InfraRed Volatile Spectrometer System (NIRVSS): CRaTER will perform horizon observations that will help determine the abundance of hydrogen in the top ~10 cm as a function of latitude and local time of day.
2A, 19C Neutron Spectrometer System (NSS): CRaTER will perform horizon observations that will help determine the abundance of hydrogen in the top ~10 cm as a function of latitude and local time of day. CRaTER will also measure the radiation environment, providing galactic cosmic ray measurements that will help reduce the neutron data.
2A PROSPECT Ion-Trap Mass Spectrometer for Lunar Surface Volatiles (PITMS): Large SEP events may cause dielectric breakdown, melting and vaporizing regolith, which should contribute to the lunar exosphere. As the Sun becomes more active during this new solar cycle, CRaTER will search for SEP events that may affect the exosphere. 
2A Neutron Measurements at the Lunar Surface (NMLS): CRaTER will measure the radiation environment, providing galactic cosmic ray measurements that will help reduce the neutron data. It will also provide the orbital context for interpreting the radiation environment that NMLS will monitor at the surface.
2, 19C Linear Energy Transfer Spectrometer (LETS): The lunar surface contributes a secondary component to the radiation environment (e.g., Spence et al., 2013), so the surface-based measurements of LETS need to be supplemented by CRaTER’s measurements of linear energy transfer 80 km above the lunar surface. 
19D Radiation Tolerant Computer System (RadPC) Tech Demo: To determine how radiation tolerant this computer technology is, it is important to characterize the radiation environment during the tech demo. CRaTER will provide complementary measurements of the environment in lunar orbit.
2A Photovoltaic Investigation on Lunar Surface (PILS): Large SEP events can affect the performance of solar cells [Does anyone know of a reference for this?], so CRaTER will monitor for such events to enable interpreting of PILS performance.
2B Low-frequency Radio Observations from the Near Side Lunar Surface (ROLSES): The photoelectron sheath is affected by lunar surface charging, and SEP events can charge the nightside to large negative potentials (e.g., Halekas et al., 2007). CRaTER will monitor the environment for SEP events—a critical observation for interpreting the sheath measurements performed by ROLSES.
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