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e Instruments

e Analysis of the measured R3DE and Liulin-5 data related to
the Shuttle docking

Comparisons with other instruments on ISS
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Instruments
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R3DE instrument, which is a part of the EXPOSE facility is
working continuously on the EUTEF platform of Columbus:
module on International space station since February 20t 2008

A close-up view of the'Columbus

____laboratory

Credits: ESA/NASA .
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The R3DE is an active, low mass and small consumption
device, which measure solar radiation in 4 channels and space
ionizing radiation in 256 channels. Measurements have 10 s. time
resolution and are transmitted by the ISS telemetry system to the

ground since 20th of February 2008. The spectrometers are mutually
developed with Prof. D.-P. Haeder, University of Erlangen, Germany
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Liulin-5 Instrument and places of the detectors
Inside of the phantom

Electronics of
Liulin -5

Detector
module of Liulin-5

Tissue-equivalent dosimetric

container
ViemEAIg_unit ~Delecleyns module h‘“ﬁm = -
3
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m Plaé_e of the Phantom in the PIERS module of Russian
segment of ISS and place of Liulin-5in it
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Global distribution of the R3DE descending orbits data for about 4
months including incident proton energy in SAA

ISS, R3DE, 21.10.08-24.02.09

Descending orbits 1. Isolines follow well the

shape of L-value;

2. SAA Dose maximum is
displaced according to the flux
maximum.

ERVETES
(Gauss)

3. Procedure for calculation of
the proton energy in the region
of SAA :
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Erig Variations of SAA dose rate per day (uGy/day),' maximum dose
(uGy/h), and Incident Energy from 22/02/2008 to 23/06/2009
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g2 The 2 Liulin-5 external detectors daily doses decrease by factor of
1.3 during the time of docking of STS-122 and 119. The heavy

shielded 3th detector response is very small

Liulin-S daily doses February-April 2008
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STS-127 Dose history in July 2009 as observed
by R3DE instrument

Docking ISS
17/07/09
17:47 UT

Undocking ISS |]
28/07/09
17:26 UT
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g Comparison of ISS more than 200 e\ dose rates with the

altitude of ISS
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>1000 SAA dose rate (UGy/h)

Altitude (km)

Space Shu'ttle....

Altitudinal dependence of the SAA maximum
(>1000 mGy/h) dose 22/02/2008-22/02/2009
(Descending orbits only)

In average the SAA dose rate above 1000
uGy/h rise up with 10.4 uGy/km, while the
energy falls down with 0.1 MeV/km

|

r---!! Al

e
s e e
v e e "
M ; j
. . : . |
- G
* - el * '.\..‘
- * * * * o+ b
y =-0.1029x + 70.462 v aer] e
.

—Linear (Dose) ‘.
AR
i 3

+ M +
+
5

—
<

=Y
o
-

=
2
~
T
<
“:]
=]
=
<L
<L
w
(=]
=l
=
-
A

¥ 2 Altitude (km)
’E ; 3 " 14th WRMISS Workshop, Dublin, Sept. 2009 14
HaF . J i



Average dose rate distribution of separated
radiation sources at ISS altitudes

ISS; EXPOSE; R3DE
L=6.0; Ch2=50 Dose rate
= Aver. Galactic
Cosmic Rays (GCR)

Dose rate
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Dose rate
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Comparison of doses and fluxes measured by R3DE
before (black points) and after STS-119 docking. Well seen
decrease of the red points SAA data is observed.

R3DE, EXPOSE, EUTEF, ISS, 6-22 March 2008
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Comparison of the R3DE spectra
before and after STS-119 docking. Well seen decrease of the
deposited dose rates and increase of the incident energy is
observed

R3DBE spectra
EUuTEF, ISS; 5-13 and 14-24 March 2008
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2l SAA protons energy decrease from 50-60 MeV at L=1.15-1.2
down to 10-20 MeV at L=2.0

R3DE; Descending orbits; D/F>1; D>100
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Variations of the dose rates by NASA TEPC, R3DE and Liulin-5

instruments close to STS-123 docking.
Authors thanks to Dr. E. Semones for the TEPC data

& Rotation of ISS & Rotation of ISS
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Columbus Results
(Semones, ISS TEPC Measurement Results, 13 WRMISS, 2008)

March 4 - 10 March 18 — 24
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e Comparlson of data between R3DE and NASA TEPC inside
of Columbus module
(Semones, ISS TEPC Measurement Results, 13 WRMISS, 2008)

Instrument  Total Dose ~GCR'Dose  SAADose K Tot KGCR KGCR KSAA KSAA K K K
uGy/d uGy/d uSv/d uGy/d upSv/d Tot GCR SAA
uGy/d uSvid pGy/d pSvid uGy/d usvid 4-10/ 4 4-10/ 4-10/ 4-10/ 4-10/ uSv/d/ uSvid/uSvid/

18-24 18- 1824 1824 1824 18-24 uGy/d pGy/d uGy/d
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ISS TEPC Long Term Dose
(Semones, ISS TEPC Measurement Results, 13 WRMISS, 2008)
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g===2l Variations of SAA dose rate per day (uGy/day), maximum dose (uGy/h), “
and Incident Energy from 22/02/2008 to 23/06/2009
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8  Dose rate measured from August 2001 to Aug-ust 2008 with

DB-8 units # 1 and # 4 unshielded detectors, SPE excluded

(Benghin, Results of the Radiation Monitoring System Onboard
The Service Module of ISS, 13 WRMISS, 2008)
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Ratio of daily dose for unshielded detectors
DB-8 #3/DB-8#2

(Benghin, Results of the Radiation Monitoring System Onboard
The Service Module of ISS, 13 WRMISS, 2008)
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The docked Space Shuttle shields large part'of the R3DE
angle of view, which is the reason for the dose decreases in -
the SAA region

“R3DE
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—= s Conclusions

The long-term analysis of the L|uI|n type instruments data on ISS
shows:

- The docking of Space Shuttle to ISS reduce the SAA maximum dose
rates by factor of 3. The averaged per day dose rates decrease by
factor of 2. The mean energy of the SAA protons increase from about
30 to 40 MeV;
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Docking of Shuttle Undocking of Shuttle
& Rotation of ISS & Rotation of ISS

13/03/08 03:49:00 25/03/08 00:25:00
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