High Dose Rates by Relativistic
Electrons: Observations on Foton M2/M3

satellites and on International Space
Statlon
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Introduction

Relativistic electron precipitations (REP) are observed
since many years. First of them are those reported in 1972
by Brown and Stone and Imhov et al. in 1986 and 1991.

Most comprehensive'_study of the long term observations of
REP using the 2-6 MeV electron data from the SAMPEX
satellite dur’ing 1992-2004 is made by Zheng et al. in 2006.
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R3D-B2/B3 instruments for ESA Biopan 5/6 facilities were successfully flown
outside of Foton M2/M3 satellites in June 2005 and September 2007. The
spectrometers are mutually developed with Prof. D.-P. Haeder, University of
Erlangen, Germany

Detector of 256 Channels 4 Channels UV
LET spectrometer spectrometer

..... i
= - P48 UV-C channel
# UV-B channei
m UV-A channel
L = .
B PARchannel § 3
; " . . _'!"' .—:._-_ al= i = % : . 1y r B = - |
;_ a : e .*—_--6 " ﬁ?i‘tf;w.- _. “h T
3 . = - . ] e m ke :i- T -.." .:- "'I-r = E ..- ..-1‘
‘Size: 82X5/%x25 mm- 'y ) ‘
Weight: 129'g/ * :
| Consumption: 84" m\\W~ s
‘Hi s TR ; N WRMISS-13, Krakow, Poland, .
P - g . 8-10 September, 2008



et R3DE instrument, which is apart of the EXPOSE facility is
‘working continuously on the EUTEF facility of Columbus module
on International space station since February 20t 2008
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g Descending crossing of SAA by Foton M2 satellite
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Sequence of Foton M3 60 seconds data with observations of
other radiation belt relativistic electrons and SAA region

r : = On the energy-time 3D diagram the
L ETGraph EIBY . ahivistic (>glyl\/IeV) electrogn bursts
MDU-05 EXPOSITION = 60[sec] are seen with In the
upper panel and with black bars
above 500 counts per minute in the
lower panel. In this case the R3D-B3
spectra in Northern “N” and Sothern
“S” hemisphere are relatively short
and reach up to 50t channel;
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Example of observation of relativistic electrons

“with R3DE instrument on ISS on 28 February 2008

EE® Relativistic (>1 MeV) electron bursts
with maximum duration few minutes
was observed by us first at the Foton
Pulzes Count ET-gram M2 satellite behind 1.75 g/Cm2
shielding. The maximmum dose
observed is 304 uGy/h at 280 km
100 © Liner altitude.
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REP observed on ISS on 5th of March 2008 between 14:27
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High dose...

Different radiation sources seen in Foton M'3 data with lid

D/F (nGy cm”2/event)

~
<
=
>
O}
=)
=
[}
(%))
o
()

open/closed

Foton M3; R3D-B3
September 14-26 2007

Lid open (0.81 g/cm”2)
Lid closed (~5.8 g/cm”2)

When the lid of Biopan 6 is
closed (~5.8 g/cm?) only protons
from the region of SAA and GCR
penetrate down to the detector of

R3D-B3
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= R3D-B3 (outside the capsule)
- Liulin-Photo {inside the capsule)
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Main characteristics of the measurements by R3DE in
geographic coordinates, in which the dose is more than 100
mGy/h in period 20 February- 20 March 2008

R3DE; EUTEF, Columbus; ISS : '
20 Febr. - 20 March, 2008 Descending data are clustered

Dose>100 uGy/h around evening UT, while ascending
around morning UT.

UT (hours)

Small difference in the averaged altitude of SAA
data in descending (353 km) and ascending (351
km) orbits can’t describe the large (with 56
mGy/h) averaged descending doses.
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ISS and Foton M3 global distributions of the averaged dose in
pixels Long=10°, Lat=5° |

R3DE, EUTEF, ISS global distribution of the dose data
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Comparison of doses obtained on ISS and Foton M2/3 with
Oulu neutron monitor data

ULIILI Neutrﬂn Mﬂnitﬂr preszure corrected data 1-hour data -* 1-day averages
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Conclusions

If we will consider that the danger for the astronauts
being on EVA relativistic electrons events are with
dose above 500 puGy.h* than for the period 22
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