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| External view of R3DE and R3DR1 instruments
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The R3DE/R1 instruments are active, low mass and small
consumption devices, which measure solar radiation in 4
channels and space ionizing radiation in 256 channels. Measurements
have 10 s. time resolution. The spectrometers were mutually developed
with University of Erlangen, Germany
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Block schema of the R3DE/RL devices
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External view of both EXPOSE platforms
EXPOSE-E EXPOSE-R1
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Location and orientation of the R3DR1 Instrument
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Comparison of the averaged and maximal IRB daily dose
rates measured by D3DE/R1 instruments
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The daily average IRB'dose rate over the Whole period from RSDRLIS 729 pGy d: - :

Thegdaily averagerand the maximal‘observedRB.dGSE rate over:ttie whole perlod
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Comparison of the averaged ORB daily dose rates
measured by D3DE/R1 instruments
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The daily, average ORB dose rate over the whole period from REDR‘is 4.9 uGy.dL
Thesdaily; average SAA dose rate over the whole pefiod from RSDEIS 1.7 pGy d'i

Averaged RSDR1 ORBld_Qse rates arehigher; than'R3DE becauseless surrounding
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Comparison of the averaged GCR daily dose rates
measured by D3DE/R1 instruments

x* KKK
B oK X kx| Sk
X K¥x
X
2‘*
Q@@ ‘

((((«((((((«((((((«(r((((((l(((((((((((((('((0i((ﬁﬁtf('ﬁ'((«((«(a«(«(«.
it B o e

—
H
o

-
(24
(=

-
N
o

-
-
o

-
o
o

<
©
-
)
E
7]
Q
=
©
|
O
172]
=}
o
=
‘©
(m]

Oulu NM (counts/60), Altitude (km/3)
o
o

A l

‘

0 ’ .«00 QG o \0 D O
- S e A XSRS Q 0. > O
"..I‘I Qi :(0. 00 IS T To 3 -

01/03 01/04 01/05 01/06 01/07 .
Time (dd/mm) 2009

nhe daily, average GCR dosg rate over the whole period from R8BDRAis 85.6 uGy dit
Ihetdaily;, average GCRidOSE rate overtie whole period from RSPEISIO8:2 Gy d; P
iheaveraged-RSDE GCRIUOSE rates are: Nigher than RBBDR1because the puild in-
secondary |n theheavier. shielding (Mrlgakshl et al.,»2013)*

v

T

*Mrlgakshl A.l, D. Matthia, T. Berger, G. Reitz, R. F. Wimmer- Schwelngruber (2013) Estimation of galactic cosmlc
ray exposure inside and outside the Earth’s magnetosphere during the recent solar minimum between solar
cycles 23 and 24, Advances in épace Research, 52, 979-987, :
: e Liulin-ISS-2, 21 WRMISS,
SRIIBAS 2% : ESTEC, September 2016



http://www.bas.bg/
http://dx.doi.org/doi:10.1016/j.asr.2013.05.007

Comparison of the measured dose rates with R3DR1, R3DE
and NASA TEPC* (http://cdaweb.gsfc.nasa.gov/)

NASA TEPC
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Comparison of the measured with the R3DE/R1 instruments
dose rates during 6 hours as real EVA
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R3DR1 values:

Total Abs. dose = 57 uGy.
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Under a contract between Space Research and Technology
Institute, Bulgarian Academy of Sciences, Institute of Biomedical
- problems, Russian Academy of Sciences and S.P. Korolev Rocket

and Space Corporation Energia an engineering model of new
system named “Liulin-ISS-2” for personal dosimetric control of
Russian cosmonauts inside and outside ISS was developed.
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Liulin-1SS-2 system consists of 4 portable dosimeters (PD) and interface
block (IB) with internal dosimeter.

The PD with size 64x60x30 mm is based on the traditional Liulin type DES
(Dachev et al., 2015) block diagram with 2 cm2 0.3 mm PIN diode. The
analysis of the obtained deposited energy spectra will be performed

according the ideas for intelligent crew personal dosimeter (Dachev et al.,

.2011) and new experience obtained during the data analysis from the
R3DR2 instrument outside ISS in the period October 2014-January 2016
(Dachev et al., 2016a and 2016Db).
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External view of the portable dosimeter (64x60x30 mm; 120 gr)
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Kt | : I Wi .
sl  External view of the interface block with Getac T800 fully

rugged tablet PC (250x180x80 mm; 3.6 kg)



http://www.bas.bg/

Block diagram of the systerh
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Screenshot data simulation (1)
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Screenshot data simulation (2)
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Conclusions

Under a contract between Space Research and Technology Institute, Institute
of Biomedical problems, and S.P. Korolev Rocket and Space Corporation
Energia an engineering model of new system named “Liulin-ISS-2” for
personal dosimetric control of Russian cosmonauts inside and outside ISS
was developed;

The "Liulin-MKS-2" priority is focused on the active measurement with 10

f the dose rate dynamics from g galactic ci
(GCR), ,)roton) from internaliand energstlc slec:ron) from external radiation:
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