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Reasons for collecting radiation environment data:

1. Scientific interest:
a. Curiosity: because it’s there to be measured and understood
b. Validation of physical models
c. Provide boundary conditions for physical models
2. Engineering interest:
a. Constructing Engineering (empirical) Models
b. Validating Models - uncertainty (margins)
c. Establishing engineering limits
3. Operational interest
a. Post flight analyses
b. Anomaly analyses
c. Mission extension analyses

d. Operations — automated “safe-ing” of spacecraft
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Radiation Belt Validation/Modelling — @“ eSa

Temporal coverage
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Radiation Belt Validation/Modelling -

Environment sample
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Radiation Belt Validation/Modelling -

Magnetospheric Coverage
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Proton Radiation Belt VValidation

Anisotropy
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Rosetta Experiences
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Rosetta Experiences

Time Series: S34
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Rosetta Experiences

Events in 2004 and Jan Rosetta-Major Proton Events
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INnter calibration
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Species Discrimination
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Calibrated vs Uncalibrated Data

1. Raw count rate data with instrument response functions can be used
for:

a. model validation (most accurate method for validation).
b. relative comparisons of the radiation environment state.
c. Operational “safe-ing” of the spacecraft

2. Calibrated data is essential for:
a. developing radiation environment models

b. determining engineering effects
(TID, NID, solar cell degradation, manned doses, etc.)

3. Calibrated data is essential for cross comparison of different
instruments; at least one of the datasets has to be in physical units,
e.g. #/cm2/s, to make use of the other instrument’s response function.
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Conclusions d<

1. Use of the SREM data has largely been with the raw count rate data,
validating radiation environment models, but radiation effects have also
been calculated to determine the health of spacecraft.

2. Uncalibrated/Raw data is of great use, but for full data exploitation
calibration to physical units is necessary.

a. The calibration algorithms and response functions must be
comprehensively reported and available to the user

b. The errors in the calibrated data must be available

c. Ability to cross calibrate with other instruments essential
(even better to have a large fleet of identical instruments!)

3. More data is always needed:

a. For operational reasons —
Nno substitute for in-situ measurements

b. to constantly improve the historical record of the radiation
environment for model improvements and to capture the “1 in
a hundred” year event
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Requirements:

1. Good calibration
Flux Accuracy to —~10-15%
Pitch angle/Anisotropy discrimination

Particle discrimination (low contamination)

oo T op

Cross calibration with other instruments
(ideally identical instruments)

2. Energy range for engineering purposes (not science!)
a. Electrons: 0.5 2> 7 MeV (=20 MeV for Jupiter!)
b. Protons: 5 2> =250 MeV

3. Long datasets
a. Characterise the 1:100 year event (DDC/SEE)

b. Characterise the nominal environment
(dose and degradation effects)

c. Consistency in measurement!
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