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Radiation measurement devices onboard the ISS – Operational
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Radiation measurement devices onboard the ISS – Scientific I
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Radiation measurement devices onboard the ISS – Scientific I
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Radiation measurement devices onboard the ISS – Scientific II
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The MATROSHKA experiments
measures the radiation load on
astronauts by using a human
upper torso phantom

Over 6000 passive and 7 active
radiation detectors are distributed
in the phantom

MATROSHKA measures outside and 
inside the International Space Station

MATROSHKA measures the skin
as well as the organ doses for a
future better risk assessment for
long duration space flight

THE ESA FACILITY – MATROSHKA
PI: G. Reitz, DLR
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THE ESA FACILITY - MATROSHKA
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THE ESA FACILITY - MATROSHKA

MATROSHKA 1

February 2004 – August 2005
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THE ESA FACILITY - MATROSHKA

MATROSHKA 1

MATROSHKA 2A

January – December 2006
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THE ESA FACILITY - MATROSHKA

MATROSHKA 2B Detectors launched at the 10. October 2007
with SOYUZ-TMA 11
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THE ESA FACILITY – MATROSHKA 1 – Preliminary Results

CONFIDENTAL

~ 1.3 mSv/day
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EuCPD - European Crew Personal European Crew Personal DosemeterDosemeter
DLR contractor for the European Astronaut DLR contractor for the European Astronaut CenterCenter (EAC)(EAC)

48  x TLD´s 

2  x CR-39 

1 x PADC
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EuCPD - European Crew Personal DosemeterEuropean Crew Personal Dosemeter
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EuCPD - European Crew Personal DosemeterEuropean Crew Personal Dosemeter
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EuCPD - European Crew Personal DosemeterEuropean Crew Personal Dosemeter
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EuCPD - European Crew Personal DosemeterEuropean Crew Personal Dosemeter

Upcoming missions: 

P. Nespoli STS-120/ISS

H. Schlegel STS-122/ISS

L. Eyhardts STS-122/ISS/STS-123
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ILSRA-2004-167 Dose Distribution inside ISS (DOSIS)
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ILSRA-2004-248 Dosimetry for Biological
Experiments in Space (DOBIES)

cooperation with DOBIES
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Dosimetry inside Columbus
- Dosimetric mapping inside Columbus using passive radiation
detectors

- Dosimetric mapping inside Columbus using active radiation
monitors

- Dosimetric measurements by use of passive and active devices
mounted on the European Physiology Module  (EPM)

Dosimetry outside Columbus

- Dosimetric mapping inside EXPOSE – EuTEF (EXPOSE – R)
with passive systems only

DOSIS – Scientific Goal
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DOSIS (Experiment Definition)

2 DOSTEL dosimeters powered by EPM

NTDP (Passive detector packages) (3 in EPM) and up to 10 distributed at 
different locations inside the Columbus module (together with PILLE)

TLD-PILLE reader with 10 dosimeter bulbs (already on ISS) powered by 
EPM or Columbus

ALTEINO (already on ISS (RUS)), transfer to Columbus required

Optional 1 TEPC (already on ISS) temporally in Columbus, data to be 
provided by NASA

1-2 personal neutron dosimeters, powered by rechargeable battery 
(commercially available)
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Detector Telescope
DOSTEL

Passive Detector
Boxes - NTDP

DOSIS (Main detector systems)
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TLD Reader 
PILLE

Alteino

DOSIS (Additional detector systems)
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Tissue Equivalent
Proportional Counter

(TEPC)

DOSIS (Additional detector systems)
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DOSIS (EPM)

2 Dostels and up to three NTDP 
packages mounted outside the EPM 

DOSTEL data transfer and download
(TBD)

Exchange of NTDP packages every 6   
month
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DOSIS (passive detector locations)

10 NTDP packages / PILLE detectors inside Columbus
Exchange of NTDP packages every 6 months
Read out of PILLE detectors every 10 days
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DOSIS inside Expose on EuTEF
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EuTEF Facility
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DOSIS / Expose-EuTEF
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DOSIS / Expose-EuTEF

Passive Dosimetry in the Expose-EuTEF facility for the determination of the 
radiation environment at the location of the biological samples

32 TLD / OSL – CR-39 packages as “Dark Control”

32 “Depth Dose Stacks” for the depth dose measurements

cooperation with : DOBIES
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DOSIS (ISLRA-2004-167) / Expose-EuTEF
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DOSIS (ISLRA-2004-167) / Expose-EuTEF

Depth dose TLD stack
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Advanced DOSTEL on EuTEF
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Advanced DOSTEL on EuTEF
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Advanced DOSTEL during Interface Test
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Thank you very much
for your attention !


