Downloaded from orbit.dtu.dk on: Mar 30, 2019

DTU DTU Library

i

The Swarm mission high energy particle flux investigation

Herceg, Matija; Jgrgensen, John Leif; Jgrgensen, Peter Siegbjgrn; Jgrgensen, Finn E.; Denver, Troelz;
Benn, Mathias; Shushkova, Julia; Floberghagen, Rune

Publication date:
2018

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Herceg, M., Jgrgensen, J. L., Jgrgensen, P. S., Jgrgensen, F. E., Denver, T., Benn, M., ... Floberghagen, R.
(2018). The Swarm mission high energy particle flux investigation. Poster session presented at AGU Fall
Meeting 2018, Washington DC, United States.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


http://orbit.dtu.dk/en/publications/the-swarm-mission-high-energy-particle-flux-investigation(e4056ee1-4b2b-4ca6-a133-f781c5012c27).html

{

DTU Space
National Space Institute

D'I'U Technical University
o 0f Denmark

s The Swarm mission high energy particle flux investigation

Matija Herceg?!, John L. Jgrgenseni, Peter S. Jgrgensen?t, Finn E. Jgrgensen?, Troelz Denver!, Mathias Benn?, Julia Sushkoval, Rune Floberghagen?
IDTU Space, Measurement & Instrumentation Systems, Technical University of Denmark, Copenhagen, Denmark. European Space Agency, Frascati, Rome, Italy

- 3
®
»
o

S
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Introduction lonizing particles in the Swarm orbits

Swarm mission constellation, launched into orbit on November 22, 2013, [+ silicon carbide structure and metal CHU o ! T verage sheld deth \
consists of three satellites that precisely measure magnetic signal of the housing provides shield length of >>35mm Al 2 .| | " _
Earth using the ASM and VFM, integrated with three Advanced Stellar eq. in all directions except through the lens ] ‘ - N O

Compass star trackers cameras. By using a minimum of magnetic material | '« |ens shield length is 23-35mm Al eq. . oo
close to the magnetometer sensors (optimal for the magnetic : :
measurements), the resulting shielding Is Insufficient to stop the more
energetic part of the particle flux encountered in the Swarm constellation
orbit, where protons above 60MeV and electrons above 10MeV may
penetrate to the focal plane detectors. |
To eliminate the ASC cameras sensitivity to passing energetic particles, the CHU SH‘;‘” ding
ASC employ a suite of morphological filters removing the eftects from such | | siops everything
particles before the stars observed are matched to the onboard catalogue. <20 MeV

The efficacy of these filters Is high enough to ensure full performance even
during the most intense CMEs, moreover, the measured rate of these
penetrating particles, effectively monitors the high energy particle flux. Particles flux for Swarm sgacecrafts

Since May 2018, the spacecraft thus have sent the measured fluxes to /\
ground, enabling very precise map of this part of the energetic flux. » Swarm mission profile: Two spacecraft at ~450km (A
and C) and one at 530km (B) to provide lateral and

* P+ < 100MeV omnidirectional sensitivity

* Particles > 150MeV penetrates
omnidirectionally

Swarm Integral Proton Flux radial gradient

Swarm B-(A+C) Integral proton flux radial gradient

South Atlantic
anomaly

We present world maps of the

energetic particle flux, its radial gradients e

variation with altitude, local * Solar quiet times flux: Few protons and no electrons é Earth magnetic
time, direction and seasonal fluxes with penetrating energies, except from Qver y field cross
variations. We further present the South Atlantic Anomaly N, W W @ e section

a view of the dynamic part of * Shielded flux for 20 mm Al Shielding (from SPENVIS), . = .=.. intensity (B)

A Swarm Alpha

Proton flu ‘

the flux, from Injection
sources such as CMEs, which
gives a detailed profiling of

the direction, Injection time
scales and relaxation times. * Peak flux conditions several thousand times higher

incl. trapped and solar protons, ~10 p*/cm?/s.

* Field of view (in steradians) should be taken into
account. Quiet time flux will result in a few p*/cm?/s

Swarm B, Integral proton flux

micro Advanced Stellar Compass UASC

- Designed and produced by the Measurement and Instrumentation (DTU)
- to date one of the most successful star tracker worldwide

Swarm Bravo

- autonomously calculates attitude based on all bright stars in the CHUSs Proton Flux

- Running a single CHU, HASC can provide 22 true solutions per second : :

- absolute accuracy of < 1 arc second Highlights

- operating on many satellite missions without a single hardware or gi + Global map of p* in 40MeV to 100MeV

functional failure

fem ) at

* The radial and East-West particle flux gradient gradient
* Seasonal variations in high energy flux
* Scatter times of protons migrating from trapped to SAA loss cone

0.0 Ma'
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