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Radiation Monitor Assets
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+ THE EUROPEAN SPACE AGENCY



Radiation Monitor Orbital Coverage

Past: AlphaSat/MFS
Present:. EDRS-C/NGRM, MTG-I/RMU(NGRM)
Future: additional MTG-I/RMU, HotBird/ICARE-NG
Past: Giove-A/Merlin, Giove-B/SREM
Present: Galileo(GSAT 0207 & 0215)/EMU
Future: Galileo 2" Gen. — 6 RMU and 6 Plasma
Past: PROBA-1/SREM
Present: RadCube/RadMag European Radiation Sensor Arrag
(ERSA)
PROBA-V/EPT+SATRAM | To launch on Lunar Gateway
: 3 PPE in Q4 2025 hosting: §
Future: MetOp-SG/RMU(NGRM) SREM.NGRM. ICARIBNG ;
Past: XMM-Newton/ERMD HardPix and /‘
Present: INTEGRAL/IREM ESA Active Dosimeter (EAD) |
Future: PROBA-3/3DEES (end 2024), Lunar Gateway/ERSA
Past: Herschel/SREM, Planck/SREM, Rosetta/SREM
Present: BepiColombo/BERM,JUICE/RADEM

Future: Lunar Gateway/ERSA

Gallileo
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Image Credit: British Antarctic Survey
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EDRS-C/NGRM

ThalesA/ema

HHF

Space
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Next Generation Radiation Monitor (NGRM) was designed by
PSI and developed by Thales Alenia Space Switzerland
Electron data from 0.35 to 2.6 MeV
Proton data from 2 to 200 MeV

Images below show the first data from 1st flight of the Next
Generation Radiation Monitor (NGRM)

Right shows observations from a solar particle event (GLE73)
Publications: Desorgher et al. 2013 & Sandberg et al. 2022
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https://doi.org/10.1109/RADECS.2013.6937362
https://doi.org/10.1109/TNS.2022.3160108

NGRM Data: Sentinel-6 Focus

ThaIeSA/Ienfi?a rAUL[s‘:_H_Enf INSTITUT @esa

Space

» Sentinel-6 (Michael Freilich) data received from launch on 215t November 2020:
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First NGRM on Meteosat 3@ Generation (RMU) in GEO launched in December 2022
Further units planned for MetOp-SG programme as well as the Lunar Gateway (ERSA).

https://space-env.esa.int/sentinel-6-ngrm-first-data/
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sentinel-6/REM: SD_D7
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» Sentinel-6 flies in a
- 1336 km altitude orbit
with 66° inclination

sentinel_6_rem_ep_l0: mean(ED_D8)
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https://space-env.esa.int/sentinel-6-ngrm-first-data/

Cross-Comparisons with GEO measurements

IREM 1.93-2.18 MeV vs GOES-16 Telescope 1, 1969.1 keV
2017-04-01T16:30:00.000000000 IREM 1.35-1.52 MeV vs GOES-16 Telescope 1, 1493.1 keV
IREM 0.93-1.06 MeV vs GOES-16 Telescope 1, 905.8 keV
IREM 0.65-0.73 MeV vs GOES-16 Telescope 1, 546.5 keV
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GOES-16 Telescope 1, 1493.1 keV
» IREM 1.35-1.52 MeV (6.4 < L < 7.3)
« |REM1.35-1.52 MeV (6.4 <L < 7.3) & B/B0 < 1.4

| Energy (MeV) 10?7 10 104 10°
2017-04-15 2AMDPDID] 2017-05-15 20TPTHER0L 2017-06-15 2ATLD@2W1 Integral/IREM [cm~-2 s~-1 sr™~-1 MeV~-1]

IREM 1.93-2.18 MeV vs SEDA 2.0 MeV
2017-04-01 16:20:00+00:00 IREM 1.35-1.52 MeV vs SEDA 1.5 MeV
IREM 0.93-1.06 MeV vs SEDA 1.0 MeV
IREM 0.65-0.73 MeV vs SEDA 0.65 MeV

—
=]

E)
=
o

=

=
o
il
=
o
o]

e- Flux {cm™-2 s™-1 sr™-1 MeV~-1)
- =
(=] (=]
o »
cm”™-2 s~-1 sr™-1 MeV~©-1
5 5 5
= =
o o
o £

Himawari/SEDA [cm™-2 s7-1 sr™-1 MeV~-1]
=
o

SEDA 0.65 MeV

IREM 0.65-0.73 MeV (6.4 < L = 7.3)
« IREM0.65-0.73 MeV (6.4 < L < 7.3) &B/B0 < 1.4 10°
| Energy (MeV) 10? 10° 10° 105
2017-03-28 2017-04-11 2017-04-25 2017-05-09 2017-05-23 2017-06-06 2017-06-20 2017-07-04 Integral/IREM [cm~-2 s~-1 sr~-1 MeV~-1]
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