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Solar Flare Protons
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m Space Weather Impact

Observation of radiation dosage in MEO
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It can be seen that the radiation dosage is highly relative with
the high energy electron flux, and modulated by the

geomagnetic activities.
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Observations of surface potential in MEO

2 2E5 il ]

1.5E5 . ), :

11E5 60 2 "2, ¢ : ,_ 7000

7.5E4 P S S MR 4116

5.2E4 4 L . "ﬁ

3.6E4 30 \l" ] ] 2420

2 5E4 ~ ¥ ]

1.8E4 [P A ] 1423

1.2E4 - 0 -~ J ﬂ_ﬁ 836.7

8.6E3 1 .

6.0E3ﬂ% | 4 ° 491.9

423 -30 wf, = by 289.3

2.9E3 [ 4 . '

2.1E3 170.1

1.4E3 '6Of |

1.0E3 | & _ 100.0
BF@E - s
2 'Bf, o 99180 -120 -60 0 60 120 180‘Vpulse‘(ﬁ( )

(cm ™ sr-s ) 7
7.8
Z >

Pulse charge-discharge had been observed many times, which can
charge the satellite surface to be thousands of volts in minutes.
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Observations of surface potential in MEO
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Differential Flux

(cm’s'sr'keV")

Research and Forecast

Methods:

» Observations analysis
» Simulations
» Model predictions
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Diversified data, such as
different parameters, different
orbits or different times, would
help to understanding the whole
physical picture about the space
weather events.
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m Payloads Packages on BDS

Space Plasma and Satellite Surface Charging Monitor

Low Energy Electron/lon
Spectrometer

Magnetometer

Radiation dosimeter

Surface potential detector

Energy: 0.1~15 keV
FOV: 21t
Resolution: < 15%+2%

Range: -65000 nT ~ +65000 nT
Noise: 10 nT

Radiation dosage: 0~ 107rad

Surface potential : 0.1 ~10 kV

Detect parameters of in-situ
electrons and ions, such as energy,
flux, density and velocity.

Measure the environmental
magnetic field around the satellites.

Measure total radiation dose to
evaluate the lifetime of satellite.

Monitor the satellite’ s surface
potential.




m Data of Space Weather Payloads

Data accumulating
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Energetic Electron Detection Packages

Medium-energy Electron
Spectrometer (MES)

High-energy Electron Detector
(HED)

Deep Dielectric Charging Monitor
(DDCM)

Energy: 50~600keV
FOV: 30°x180°
Geometric factor: < ~2.0x10-3

Energy: 0.5~3.0MeV
FOV: 30° cone-angle
Geometric factor: <~1.0x10-2

Charging Voltage: -2.5 kVto O V
Charging Current: 0.01-50 pA

Measure the energy spectra and
flux changes of medium electrons
in the outer radiation belt.

Measure the energy spectra and
flux changes of high electrons in
the outer radiation belt.

Measure the deep dielectric
charging current and voltage.




m Data of Space Weather Payloads

Data accumulating
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m Data of Space Weather Payloads
Data of BD-IES has been released

LT AL B D RS AN S TR A Image Electron Spectrometer (IES)

FR: dtsH & FRRdE: 2019-12-09
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RIS RS SRR, FHERRTREE. Fammeters: Energy range (50-600 keV)
Electron channel: El 50-68
=y | AN = =
RS, ] E2 68-93
http://www.beidou.gov.cn/ - .45
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. . _ _ ES 170-240
_19614.html?from=timeline ZO—NFH=ANE - B
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Bl - E8 440-600
Field-of-view +15° % 180°
1. RS TFIRN BIEAIAE 500 MB d ata file Angular coverage (range/intervals) 180°/9
2. "FREEBFAEN BURNBENAY (FSHR) Geometric factor (cm?-sr) ~2.0 x 107 *(for each direction)
2015.10-2018.12

3. LA SR ETR R EE S F *the geometric factor is the average value of nine directions.




Upcoming of the 25th Solar Maximum




m Space Weather threaten to Spacecraft
The Challenge

ISES Solar Cycle Sunspot Number Progression
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m Space Weather threaten to Spacecraft
The Challenge

> The upcoming of the 25th solar cycle certainly is challenge for the
Spacecraft. The stability of Spacecraft will be verified in severe
space weather events.

> More cooperation and action are called to cope with the ever-
increasing solar activity in next several years, such as the release of
observation data in public, specialized team to promote the
international cooperation in space weather research, and so on.
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