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Space Environment Data Acquisition Monitor (SEDA) onboard

8 Units)

Proton Sensor

Himawari-8,9
ltems  |Descripton

Number of Protons : 8 (individual 8 sensor elements)
Electrons : 8 (8 stacked plates in one elements)
Energy Range Protons :20 MeV —-100 MeV

Electrons : 0.2 MeV — 5 MeV

Time Resolution 10 sec.

s Field of View Protons : + 39.35 deg.
Electrons : + 78.3 deg.

Electron Sensor - High-energy particle environment over Japanese
sector has been monitored by SEDA since Nov. 03, 2014.
- Near-real time SEDA data is provided from JMA to
NICT. We have been using SEDA data for space weather
forecast, and providing SEDA data as part of space
weather information.

Longitude: ~140 deg.
Himawari-8 Launch: 2014/10/07
Himawari-9 Launch: 2016/11/02
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SEDA-e
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SEDA-e measures internal charging currents produced from high
energy electrons (0.2 — 4.5 MeV) collected by 8 plates arranged in a
stack. Electron fluxes are estimated from the charging currents.

* Since a bias current is added to the measured current (voltage) by
an operational amplifier, estimation of electron flux requires
subtraction of the bias current.

e Bias current is a function of sensor temperature. A model function

is estimated based on ground experiments.
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I:ong-term variations of SEDA-e measurements

(2015 2021) all Ch.

NCI§7?

o IHI|m§\INarI .8.$EDA.E|99UQ“, IIIIIII 201501-2015 Hlmawarl 8 SEDA Electron 201601-2016 H|mawar| 8 SEDA Electron 201701-2017 IH'|ma\lN‘ar| .8.S,ED.A.EI‘?‘.3UQn, IIIIIII 201801-201812
107_ 4.5 MV e —]
i { \ { IA !

‘ WWW w‘\\ MM\!N i NN | xM M % ’\ \‘ ',}\\ J'ﬁ MWW\ M an
L \ \ IEALRERAR At \ A \,'W LERITiTAN
°2 100k AL , B ke s et O UL L0 W RS L AR

V vaj Al P I
10 2$o ....................................................

....................................................................

H|mawar| 8 SEDA Electron 201901 2019 Hlmawarl 8 SEDA Electron 202001-2020 H|mawarl 8 SEDA Electron 202101-202112

aaaaaaaaa



National Institute of Information and Communications Technology

Long-term variations of SEDA-e measurements NIy

(2015-2021) Ch.6,7
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Seasonal Variations of background flux level of &
SEDA-e
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Improvement of subtracting bias current

1. Raw data is re-constructed using electron flux data,
sensor temperature data, and bias current model
derived from ground experiment.

2. Optimized bias current model is estimated from the
re-constructed tata.

3. Electron flux data will be improved using new bias
current model.



Re-constructed raw data (Ch O Ch 3) Bias current models obtained from ground experiments
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Re-constructed raw data (Ch.4-Ch.7) Bias current models obtained from ground experiments
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New bias current models (blue Imes) [Ch.4-7 only]
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The results of improved bias current subtraction

Differential Flux [cm”2/s/sr/MeV]

- Original data
- Improved bias current subtruction
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Relationship between long-term trend of bias
current and total dose
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Total does is a possible cause of long-term trend of bias current variation.
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Summary

* The bias current of each SEDA-e channel changes over time, and the
background flux level in the high-energy channel is increasing year by
year.

* The increasing background level can be reduced by improving the bias
current model (but only for the high energy channel).

* The total dose effect may be a factor in the change in bias current
over time.
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Procedure of cross calibration

Determination of L* conjunction
Interpolation for adjusting energy
Flux projected to geomagnetic equator

B W

Comparison



Himawari 8 SEDA 1.0MeV Diff. Flux [/cm?/s/sr/MeV]

Comparison between GOES 16 and Himawari-8
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L* (Roederer’s L)

* Indicator of particle drift shell

o If L* is the same, both satellite observes the same drift shell of the
particles.

e L* is strongly depend on the magnetospheric model. (We use Olson-
Pfitzer quiet model.)

pr= 2, B-dS
*k,:TheE. = ®Rpomer _/ |

* R.: Radius of the Earth
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Identify L* conjunction period

* Comparing particle data which observes
particles in the same drift shell.

MLT

* We should avoid magnetic local time (MLT)
around midnight and noon. [Friedel et al., 2005]

i—limawari 8-GOES 15

D : : oHimawari 8-GOES15 :
L* is calculated using IRBEM library. ; s - o
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GOES-16 Space Environment in-situ suite (SEISS)
Magnetospheric Particle Sensor — High Energy (MPS-HI)

The MPS-HI sensor monitors medium and high energy protons and

electrons.

I[Ek(;S/t]ron Energy of each channel Ir;]terpo:atil?n of adjusting SEDA-e
Ve &7+ channels [keV]

*E2: 1313 * EO: 200 from MPS-HI E3&E4
*E3 : 183.1 e E1: 300 from MPS-HI E4&E5
*E4 : 288.6 e E2: 450 from MPS-HI ES5&E6
*E5: 4128 e E3: 650 from MPS-HI E6&E7
*E6 : 600.3  E4: 1000 from MPS-HI E7&ES8
*E7 : 900.3 e E5: 1500 from MPS-HI E8

* E8 :1493.1 e E6: 2000 from MPS-HI E9S

* E9 :1969.0  £E7: 4500

e £10: 2907.2

We use log-linear interpolation
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Flux projected to geomagnetic equator

B; 7 .
feq(E) = f(E, ay) (B_) /sin™a,
eq
B, \2
feq(E) — f/‘l(E) (B_> fm = 1
eq

* We assume isotropic flux distribution.
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Comparison between 2017/04-06 and 2020/04-06(1/2) N
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Comparlson between 2017/04 06 and 2020/04 06(2/2) CIET
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Our initial comparison
between Himawari-8
and GOES 16 suggests
that

*There is no long-
term variation of the
sensitivity of each
SEDA-e channel.
*The level of SEDA’s
background count is
increasing in 2020.

It seems that the
increasing bias
current produces the
enhancement of the
background count.



National Institute of Information and Communications Technology

Se a SO n a I d e pe n d e n Ce several high energy channels needs to be examined in detail
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