“Killer” Electron Fluxes and Dose Variations during Apri

Oepmmld
ST BAS

-May

2040 Magnetosphere Enhancements in the R3DR Data on ISS

Ts. P. Dachev’, B. T. Tomov', Yu. N. Matviichuk’, PIl. G. Dimitrov’, N.G. Bankov’', G. Reitz?, G. Horneck?, D.-P. Hiader®

'Space and Solar-Terrestrial Research Institute, Bulgarian Academy of Sciences, Bulgaria,
2DLR, Institute of Aerospace Medicine, KéIn, Germany

Place of R3DR instrument on the ISS

EXPOSE-R

Global distribution of the dose rate for the

period 22 March - 10 May 2010
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According to the TEPC data [1] on the ISS STS-131 t
astronauts collect during the docking with ISS between 7:

hour on 7t of April and 12:52 at 17t of April 2010 totally 27¢

UGy or 6663 pSv. For the same period R3DR behind 0.454
cm? shielding collect 14523 nGy or 18187 pSv. The additio

dose according to R3DR data for the NASA astronauts Rick
Mastracchio and Clayton Anderson collected during the 3
EVA (see both tables) is 1067 pGy or enhancement with = |
38.6%. The equivalent additional dose according to R3DR
data is 1170 pSv or enhancement with 17.6%..
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Summary

The R3DR (Radiation Risks Radiometer-Dosimeter (R3D) for the
EXPOSE-R (R) facility outside of the Zvezda module of the
International Space Station (ISS) is a Liulin type Bulgarian build
miniature spectrometer-dosimeter, which worked successfully
between March 2009 and January 2011, accumulating about 3
million measurements of the flux and absorbed dose rate with
10 seconds resolution behind less than 0.4 g cm? shielding.
After the Coronal Mass Ejection (CME) on third of April (09:54
UTC) on fifth of April a shock was nbserved at the ACE
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Block - diagram of the R3DR Instrument
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Data obtained by the Japanize instrument
SDOM at ISS for 0.93-1.85 MeV electron flux
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The ISS 0.93-1.85 MeV electron flux is enhanced

equatorward from the magnetic poles in the period 7-9 April 2010. TI
in accordance with the R3DR observations shown
distribution figure.
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whole period relative good correlation between maximal
rate and Dst is observed.

Comparison of data wuh the
TEPC for 7th of May
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Using the ( [1] we compare ISS TEPC
data on 7th of April 2010 with the R3DR data and find that even
inside ISS the TEPC record some additional relativistic electrons
dose rate on the Southern hemisphere crossings of high latitude
region. The highest relativistic electrons TEPC absorbed dose rate
(look at the red colour circles) occur exactly when the R3DE
reached it absolute maximum at almost 19000 pGy h' at about
13:20 UT. The TEPC dose rate rises only from the GCR level of
about 16 up to 40 pGy h.
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equivalent interpretation procedure

ly sy do WAS ) Absorbed Dose in Si is as: 3. App: dose equi
JHJJJ‘,J{ observations D = K * SkjA/MD, where 55
on 1SS, GOEST and MD — mass of the detector;
A, — amplitude in volts of pulses in
channel “i”; GCR
k; — events number in the channel i;

K - coefficient based on W, in Si
2) Apparent dose equivalent Happ
(Ambient dose equivalent - H*(10)) is
calculated as:
D(Si) above ~ 1 MeV (Dyg;) neutron like
component
D(Si) below ~ 1 MeV - (D,W, ) non-netron
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and/or on lhe base ofgon‘pngon with-
TEPC results. &

Characterization of the R3DR
_ predominant radiation sources*
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Figure above compare 3D presentations of data from R3DR
instrument on ISS and the Light Particle Telescope (LPT) [2] on
GOSAT sun synchronize orbit at 667 km altitude and 98° inclination.
Major similarities in both pictures are as follow:

Decrease of the equatorialward boundary of the relativistic electrons
patches after 5% of April from about L=4.5 down to L=3.4;

“Decrease of poleward boundary after 11t of April down to L=5;

*New increase of the relativistic electrons poleward boundary after
1% of May magnetic storm.
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34 Solar influences on the magneto:
Sozopol, Bulgaria, 6-10 June 2011

- Space weather pa

s well characterize the

uring thE magnetosphere enhancement;

+ The daily dose rate well correlate with the GOES11 >2
MeV electron flus.
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