BIRA.IASB

aeronomie-be

KONINKLIJK BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT ROYAL D’AERONOMIE SPATIALE DE BELGIQUE ROYAL BELGIAN INSTITUTE OF SPACE AERONOMY KONINKLIJK BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT ROYAL D’AERONOMIE SPATIALE DE BELGIQUE ROYAL BELGIAN INSTITUTE OF SPACE AERONOMY KONINKLIJ

Royal Belgian Institute for Space Aeronomy (BIRA-IASB)

Institut royal d’Aéronomie Spatiale de Belgique (IASB)

Koninklijk Belgisch Instituut voor Ruimte-Aeronomie (BIRA)

Space Weather Gro

Space Particle Radiation and Effects

Erwin De Donder

KONINKLIJK BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT ROYAL D’AERONOMIE SPATIALE DE BELGIQUE ROYAL BELGIAN INSTITUTE OF SPACE AERONOMY KONINKLIJK BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT ROYAL D’AERONOMIE SPATIALE DE BELGIQUE ROYAL BELGIAN INSTITUTE OF SPACE AERONOMY KONINKLI]



BIRA.IASB

~ Organigram

'OOR RUIMTE-AEROI NSTITUT ROYAL D'AERONOMIE SPATIALE DE BELGIQUE ROYAL BELGIAN INSTITUTE OF SPACE AERONOMY KONINKLIJK BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT ROYAL D’AERONOMIE SPATIALE DE BELGIQUE ROYAL BELGIAN INSTITUTE OF SPACE AERONOMY KONINKLIJK

Committee of Direction

Management Committee
Consultation Committee General

Steering
Committee

BUsoc*

P10

I
1
1
I
I
I
I
1
I
1
)

Directorate

Council of Direction

Safety &

Scientific

prevention
H80

Directorate®

Space Physics*

Atmospheric
Composition:

sources & sinks*
D20

Atmospheric
Composition:

reactive gases®
D30

Solar Radiation
in Atmospheres*

D40

Engineering

[=] Applied research

N
Infrared UVVIS DOAS 1 i
M h X Limb soundi
M| pratons& || || U0 p— [=] Service development and operation
R — lab experiments 1 o | I
Magnetosphere- \=':/\ Synergistic ) Manaﬁment
ionosphere Mass exploitation Solar Irradiance . .
couping || _spectomety | ofstmospherc Adnministation/ [=] Training / Outreach
| | . data ) Accounting
Tropospheric I \ [ —
— chemis.try Stratzs;:ﬁere Planetary Outreach /
| modeling |  modeling  j | aeronomy ] Documentation
hY
Chemical
Space weather | et



BIRA.IASB

Ke ojects

CONINKLIJK BELGISCH INSTHROUT OO»\IJmt AERONOMIE Ii 11 JT ROYAL D’AERONOMIE SPATIALE DE BELGIQUE ROYAL BELGIAN INSTITUTE OF SPACE AERONOMY KONINKLIJK BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT ROYAL D’AERONOMIE SPATIALE DE BELGIQUE ROYAL BELGIAN INSTITUTE OF SPACE AERONOMY KONINKLIJK

De
« Simulation space environment and
w & ) SPE NVIS _ effects on s/c and humans
) « Energetic particles, plasmas, gases, and
(https://spenvis.ssa-swe.eu/ ) micro-particles
bA
NN \ * Network performance: monitoring and
\_.f_-fi J SSCC operation
o fo ‘:*\ _ » o User support:
‘ (helpdesk.swe@ssa.esa.int) o Helpdesk
sscc (@esaspaceweather) o tailored SWE bulletins

« Coordination space radiation expert

4 ! R-ESC groups

« Development and definition plan

"« Service coordination for s/c design -
(http://swe.ssa.esa.int/space- operation - launch, human spaceflight,
y radiation) aviation

« Coordination EG-RAD
PECASUS » Scientific support for Advisories on

radiation

v

(http://pecasus.eu)

belspo ‘u


https://spenvis.ssa-swe.eu/
mailto:helpdesk.swe@ssa.esa.int
https://twitter.com/esaspaceweather
http://swe.ssa.esa.int/space-radiation
http://pecasus.eu/

SCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT ROYAL D’AERONOMIE SPATIALE DE BELGIQUE ROYAL BELGIAN INSTITUTE OF SPACE AERONO ONINKLIJK BELGISCH INSTITUUT VOOR RUIMTE-AERONOMIE INSTITUT ROYAjls D’AERONOMIE SPATIALE DE BELGIC

Bottom-up ———>

SSA-SWE Users

- & /a\
Federated data SSA SWE
collaborating 21 1\ 1
e

sensor systems Coordination
_ Centre
\/ - Space Pole, Belgium
= . 2
SWE Data Centre - =5 7
I swessaesa.am
SWE Expert Service Centres
Solar Ionospheric Space | Geomagnetic  Heliospheric
Weather Weather \ Radlation J Conditions Weather

European expert groups and centres of excellence

SSA Expert Service Centre for Space Radiation

Top-down

belspo

’ BIRA-IASB

be



BIRA.IASB

Space particle radiation environment and effects
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Protons and lons

<E>~ 1 GeV, Epax> 1021 eV
Continuous low intensity Trapped radiation

Sources

Electrons ~< 10 MeV
Protons ~< 102 MeV

Solar radiation

Protons, some ions, electrons, neutrons,
gamma rays, X-rays...

Softer spectrum

Event driven — occasional high fluxes over short SEP (<1GeV)
periods.

Effects in components Effects to science detectors Threats to life

Signal, Background
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[ Degradation ]
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Secondary particles
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Forbush decrease & Ground LeveI Enhancement (GLE) @
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PECASUS - radiation products
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PECASUS — radiation products (1)
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GOES proton flux >10 MeV >50 MeV =100 MeV

104 Minimum Effective Dose Rate - 5 minutes update SEIBERSDORF
UTC: 2018-11-26T15:50:00 LABORATORIES
Altitude: 11 km L L L L L]

90

- 30
kN 0
" 2
3 g
h )
LT L R il S et el et et el g 0
L T 2
5 L
z

8

-180 ~165 -150 -135 -120 -105 90 75 -60 -45 -30 -15 0 15 30 45 60 75 90 105 120 135 150 165 180
Longitude (degree)

oo 08 12 12 oo 06 12 18 o0 3 12 18 oo 08 12 18 oo 06 12 18 o
Nov 22 Nov 23 Nov 24 Nov 25 Nov 26 Nov 27 _ 30-80 _
2018 2018

Source: NOAA/SWPC; latest available data at 2018-11-26 15:35 UTC Effective dose rate in uSv/h AVIATION DOSIMETRY
Generated by BIRA-IASE at 201B-11-26 15:50 UTC

Real Time GLE ALERT System Minimum Effective Dose Rate - 5 minutes update SEIBERSDORF
. - R . UTC:  2018-11-26T16:20:00 LABORATORIES
National & Kapodistrian University of Athens | Cosmic Ray Group Altitude: 15 km T T

I15Het Company w0

DATA UPDATED EVERY MINLITE

60

Stations Summary 20
| 0o | Tors [ 1] g
EEEEREIE | oo @ Real Time [24] = ,
I | 0o @ Near Real Time [ 04 ] ﬁf
[ cuicr FEN) ® hict in Real Time [ 06 ] 2

i

-60

=
e M

£ £
L] x
B te 0
i 0 d +180 165 -150 +135 120 -105 90 75 60 45 -30 15 O 15 30 45 60 75 90 105 120 135 150 165 180
'] "] Lengitude (degree)
L a 5
: : S g
i, 4 T oo AVIDos
‘ ! i i AVIATION DOSIMETRY
1M S 148 1503 1B 1543 1B1B 2 15 153 W 154 15 Effective dose rate in uSv/h
Stascrn in GLE Abert [0) Faw Onin
Lot GLE Alwes 304 F049.10 170500 Sastiom in Last GLE Aler VK KERG SOPE THUL (&) Halsrs




HF (3-30 MHz) degradation due to SEP events:
Polar Cap Absorption (PCA)
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