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DOSIS 3D ON-BOARD THE ISS
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DOSIS 3D: 
Dose Distribution Inside 
the ISS 3D

Experiment aim: to measure the radiation 
dose in the Columbus Laboratory of the ISS 
with two active (DOSTEL-1/-2) and eleven 
passive radiation detectors (PDP) and 
combine/compare with data from other 
instruments

ESR: Issue 7/May 2023
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DOSIS 3D: 
Dose Distribution Inside 
the ISS 3D

Experiment aim: to measure the radiation 
dose in the Columbus Laboratory of the ISS 
with two active (DOSTEL-1/-2) and eleven 
passive radiation detectors (PDP) and 
combine/compare with data from other 
instruments

LSWG: Review April/May 2023

Extension: “end of lifetime” ISS
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DOSIS 3D: Dose Distribution Inside the ISS 3D
Experiment aim: to measure the radiation dose in Columbus with two active (DOSTEL-1/-2) and eleven 
passive radiation detectors (PDP) and combine/compare with data from other instruments
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DOSIS-MAIN-BOX

mounted at fixed location

beneath EPM

Over 7400 days of

data for

DOSTEL-1 and 

DOSTEL-2

https://upload.wikimedia.org/wikipedia/de/0/07/SCK-CEN-Logo.svg


DOSIS 3D: Dose Distribution Inside the ISS 3D
Experiment aim: to measure the radiation dose in Columbus with two active (DOSTEL-1/-2) and eleven 
passive radiation detectors (PDP) and combine/compare with data from other instruments
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 Crew-6 

27 x PDP



(up/down)

Currently

Crew-7

https://www.esa.int/ESA_Multimedia/Images/2020/10/Hidden_science

 Crew-6 

 Crew-6  Crew-6 

https://upload.wikimedia.org/wikipedia/de/0/07/SCK-CEN-Logo.svg
https://www.esa.int/ESA_Multimedia/Images/2020/10/Hidden_science
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DOSIS & DOSIS 3D: Radiation data over one full solar cyle
Data: DOSIS (2009 – 2011) / DOSIS 3D (since 2012) 

DOSIS
US LAB
DOSIS 3D
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RESULTS FROM THE ISS

Thomas Berger / DOSIS 3D / 26th WRMISS / Rome, Italy, 5-7 September 2023 DOSIS 3D DOSTEL-2 Count rates 2020
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Service Module

Results:
DOSIS
DOSTEL-1
DOSTEL-2

Matthiä, D., Burmeister, 

S., Przybyla, B., Berger, T. 

(2023) Active radiation 

measurements over one 

solar cycle with two 

DOSTEL instruments in 

the Columbus laboratory 

of the International Space 

Station. Life Sciences in 

Space Research

https://doi.org/10.1016/j.ls

sr.2023.04.002

Absorbed dose rate (µGy/day) in Si

https://doi.org/10.1016/j.lssr.2023.04.002
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Service Module

Results:
DOSIS
DOSTEL-1
DOSTEL-2
+
DOSIS 3D
DOSTEL-1
DOSTEL-2

Absorbed dose rate (µGy/day) in Si

Matthiä, D., Burmeister, 

S., Przybyla, B., Berger, T. 

(2023) Active radiation 

measurements over one 

solar cycle with two 

DOSTEL instruments in 

the Columbus laboratory 

of the International Space 

Station. Life Sciences in 

Space Research

https://doi.org/10.1016/j.ls

sr.2023.04.002

https://doi.org/10.1016/j.lssr.2023.04.002


DOSIS 3D: DOSIS and DOSIS 3D
New data: DOSTEL data fully new evaluated
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US LAB

Leonardo Service Module

▪ See: 

Sönke Burmeister et. al. DOSTEL measurements as part of 

DOSIS/DOSIS3D: An update 26th WMRISS, 5 – 7 September 2023, 

Rome, Italy



DOSIS 3D: TLD + CR-39
Comparison: Long term TLD + CR-39 data
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US LAB

Leonardo Service Module

▪ See: 

Patrick Princzes et. al. Radiation Measurements with Passive Detectors 

in the Columbus Module over One Solar Cycle within the DOSIS and 

DOSIS 3D projects.  

26th WMRISS, 5 – 7 September 2023, Rome, Italy
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HIGHLIGHTS
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DOSIS 3D: DATA COMPARISON
Experiment aim: correlate data with data from other instruments

Thomas Berger / DOSIS 3D / 26th WRMISS / Rome, Italy, 5-7 September 2023
15

NASA ISS-RADASI ALTEA ESA EAD

Narici, L., Berger, T., Burmeister, 

S. et al. Exploiting different active 

silicon detectors in the 

International Space Station: 

ALTEA and DOSTEL Galactic 

Cosmic Radiation (GCR) 

measurements.  J. Space Weather 

Space Clim. 7, A18, 2017, 

https://doi.org/10.1051/swsc/20170

16

Berger, T., Matthiä, D., Burmeister,

et al. (2018). The Solar Particle

Event on 10 September 2017 as

observed on-board the

International Space Station (ISS),

Space Weather, 16, 1173-1189.

https://doi.org/10.1029/2018SW00

1920

Straube, U., Berger, T.,

Dieckmann, M. (2023) The ESA

Active Dosimeter (EAD) system

onboard the International Space

Station (ISS). Zeitschrift für

Medizinische Physik

https://doi.org/10.1016/j.zemedi.20

23.03.001

Berger T, Matthiä D, Burmeister S, Zeitlin C, Rios R, Stoffle N, 

Schwadron NA, Spence HE,  Hassler DM, Ehresmann B, Wimmer-

Schweingruber RF, (2020) Long term variations of galactic cosmic 

radiation on board the International Space Station, on the Moon and 

on the surface of Mars. J. Space Weather Space Clim. 10:34 

https://doi.org/10.1051/swsc/2020028

S. Zhang, R. F. Wimmer-Schweingruber, J. Yu, C. Wang, Q. Fu, Y. 

Zou, Y. Sun, C. Wang,D. Hou, S. I. Böttcher, S. Burmeister, L. 

Seimetz, B. Schuster, V. Knierim, G. Shen, B. Yuan, H. Lohf,

J. Guo, Z. Xu, J. L. Freiherr von Forstner, S. R. Kulkarni, H. Xu, C. 

Xue, J. Li, Z. Zhang, H. Zhang, T. Berger, D. Matthiä, C. E. Hellweg, 

X. Hou, J. Cao, Z. Chang, B. Zhang, Y. Chen, H. Geng, Z. Quan,

First measurements of the radiation dose on the lunar surface. Sci. 

Adv. 6, eaaz1334 (2020). https://doi.org/10.1126/sciadv.aaz1334

MSL-RAD CRaTER / LND

https://doi.org/10.1051/swsc/2017016
https://doi.org/10.1029/2018SW001920
https://doi.org/10.1016/j.zemedi.2023.03.001
https://doi.org/10.1051/swsc/2020028
https://doi.org/10.1126/sciadv.aaz1334


DOSIS 3D: DOSIS 3D + DOSIS 3D MINI (Crew-3)
Crew-3 (Matthias Maurer): DOSIS 3D (Columbus) + DOSIS 3D MINI (outside Columbus)

Thomas Berger / DOSIS 3D / 26th WRMISS / Rome, Italy, 5-7 September 2023

https://www.flickr.com/photos/matthiasmaurer/51690954364/in/album-72157720150914824/
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DOSIS 3D: DOSIS 3D + DOSIS 3D MINI (Crew-3)
Crew-3 (Matthias Maurer): DOSIS 3D (Columbus) + DOSIS 3D MINI (outside Columbus)

Thomas Berger / DOSIS 3D / 26th WRMISS / Rome, Italy, 5-7 September 2023
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US LAB Cupola

Leonardo Service ModuleColumbus (EPM)

Columbus (PBA)



DOSIS 3D: DATA VIEWER (concept)
Experiment aim: relate ISS „street view application“ with real science data

Thomas Berger / DOSIS 3D / 26th WRMISS / Rome, Italy, 5-7 September 2023
18 https://radiation-viewer.firebaseapp.com/

https://radiation-viewer.firebaseapp.com/


DOSIS & DOSIS 3D: Biology
Data: Provision of dosimetric data for relevant biological experiments performed on ISS

Thomas Berger / DOSIS 3D / 26th WRMISS / Rome, Italy, 5-7 September 2023
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US LAB

Leonardo Service Module

Experiment On-orbit Report

Endothelial Cells 4.-11. September 2015 DOSIS-3D-DLR-REP-BIO-001

Extremophiles May – August 2017 DLR-ME-SBA-DOSIS 3D - BIO-Extremophiles-2017

ARTHROSPIRA-B 15.12.2017 – 24.01.2018 DLR-ME-SBA-DOSIS 3D - BIO-2018

BIOROCK 30.7. 2019 - 20.8.2019 DOSIS-3D-DLR-REP-BIOROCK-001

Rotifer B1 9 – 16 December 2019 DOSIS-3D-DLR-REP-ROTIFER-B1-001

BioAsteroid 8 to 19 December 2020 DOSIS-3D-DLR-REP-BioAsteroid-001

Rotifer B2 20th December 2020 - 8th January 2021 DOSIS-3D-DLR-REP-Rotifer B2-001

CANES 03rd March 2020 - 12th January 2021 DOSIS-3D-DLR-REP-CANES-001

MOLECULAR MUSCLE 2 05th - 11th June 2021. DOSIS-3D-DLR-REP-MOLECULAR MUSCLE 2-001

BIOFILMS-1 / -2 / -3 29th August - 30th September 2021

DOSIS-3D-DLR-REP-BIOFILMS-001

DOSIS-3D-DLR-REP-BIOFILMS-002

DOSIS-3D-DLR-REP-BIOFILMS-003

Thermo Mini

06.12.2021 17:18 – 08.12.2021 10:18

22.11.2021 07:50 – 24.11.2021 08:05

15.11.2021 17:37 – 17.11.2021 08:00

DOSIS-3D-DLR-REP-ThermoMini-001
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DORELI

Thomas Berger / DOSIS 3D / 26th WRMISS / Rome, Italy, 5-7 September 2023



DOSIS 3D: DORELI
Comparison: LIDAL/DOSTEL/REM

Thomas Berger / DOSIS 3D / 26th WRMISS / Rome, Italy, 5-7 September 2023
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US LAB

Leonardo Service Module

▪ See: 

Livio Narici et. al. DORELI: advances in the flight comparison of three 

silicon detector in the COLUMBUS modulus of the ISS. Learning 

lessons 26th WMRISS, 5 – 7 September 2023, Rome, Italy
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FUTURE PLAN: DOSTEL 3D

Thomas Berger / DOSIS 3D / 26th WRMISS / Rome, Italy, 5-7 September 2023



DOSIS 3D: DOSTEL 3D
Concept design: a new DOSTEL 3D instrument

Thomas Berger / DOSIS 3D / 26th WRMISS / Rome, Italy, 5-7 September 2023
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US LAB

Leonardo Service Module

▪ See: 

Sönke Burmeister et. al. DOSTEL measurements as part of 

DOSIS/DOSIS3D: An update 26th WMRISS, 5 – 7 September 2023, 

Rome, Italy



DOSIS & DOSIS 3D: Summary and Outlook

▪ 27 x PDP 

▪ DOSIS 3D MINI outside Columbus

▪ Crew-7 launched 26th August 2023

▪ All missions fully successful

▪ Next publication in preparation

24

PDP

▪ Data from 2009 – 2011 and from 2012 onwards

▪ Over 7400 days of science data

▪ DOSTEL-1 successfully repaired and re-flown

▪ DOSTEL-2 and DOSIS-MAIN-BOX on Earth for

repair

▪ DOSIS-MAIN-BOX Upload with NG-20

DOSTEL

Thomas Berger / DOSIS 3D / 26th WRMISS / Rome, Italy, 5-7 September 2023
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