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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

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



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
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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

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
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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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