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DOSIS & DOSIS 3D: Columbus 
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DOSIS & DOSIS 3D: Scientific Goals  

The main objective of the DOSIS & DOSIS 3D experiment is the 
determination of the absorbed dose and dose equivalent using a variety of 
active and passive radiation detector devices distributed throughout the 
ISS.  
 Monitor the radiation environment inside Columbus with active and passive 

radiation detectors for the determination of the temporal and spatial dose 
distribution 

 
 Combine data gathered by NASA, JAXA, IMBP into a 3D radiation map of the 

International Space Station 
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DOSIS & DOSIS 3D: Active detectors (2 x DOSimetry TELescope) 

 Ethernet connection to EPM rack "Right Utility 
Distribution Panel“ 

 
 DOSIS-MAIN-BOX connected to EPM LAN like an 

external EPM instrument 
 
 Data downlink is an EPM operation from ground 

performed once per month over CADMOS – COLCC 
– MUSC – Scientists 

 
 Up to July 2018: 71 data downlinks (DOSIS 3D) 

Dosis Main Box 
DOSIS-MAIN-1-001 
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DOSIS & DOSIS 3D: Passive Detector Packages (PDP) 

+ 

Thermoluminescence  
detectors (TLD) / OSLD 

First usage of LiF (Lithiumfluoride) for the 
measurement of radiation following an 
atomic weapon test  
 
Measurement of internal radiation dose 
received by cancer patients treated with 
radioactiv isotopes at Oak Ridge Institute  
for Nuclear Studies  
 
F. Daniels  Science  117, 343, 1953 

Nuclear Track Etch  
Detectors (CR-39) 

Material : CR-39 = allyl diglycol carbonate 
 
Heavy charged particles break chemical 
bonds in the material.This trail can be 
made visible by etching the material.  
 
R. P. Henke and E. V. Benton, Nucl.Instr.Meth. 97 
(1971) 483-9 
 

TLD/OSLD + CR-39  Absorbed dose + Dose Equivalent 
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DOSIS & DOSIS 3D: Passive Detector Packages (PDP) 

https://twitter.com/esaspaceflight/status/1024685877635817473
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DOSIS & DOSIS 3D: PDP Positions 

PDP   
Nr 

Columbus  
Location 

Related  
Rack Position 

Columbus coordinate system [cm] 

X Y Z 

1 Star Cone - Behind bend in right cone structure Aft 681 -57 0 

2 A4 UIP HRF 2 Left side on UIP next to Vacuum connector Aft 665 -123 -93 

3 F4 UIP HRF 1 Left side on UIP next to Vacuum connector Forward 570 123 -93 

4 B1 HRF 1 HRF 1 Front panel of Cooling Stowage Drawer Forward 600 104 60 

5 A3 EPM EPM 410 mm left from upper right edge Aft 463 -104 93 

6 A2 UIP BLB Left side on UIP next to Vacuum connector Aft 436 -123 -93 

7 O2 UIP - Left side on UIP next to Vacuum connector Aft 436 -101 106 

8 F1 UIP EDR Left side on UIP next to Vacuum connector Forward 243 123 -93 

9 F1 EDR EDR 77 mm left from upper right edge Forward 333 104 93 

10 End Cone - On PBA Cover Forward 221 95 85 

X DOSIS-MAIN-BOX EPM On the left side of the DOSIS-MAIN-BOX Aft 516 -116 -60 
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ISS flight direction 

DOSIS & DOSIS 3D: PDP Positions 

  X 
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DOSIS & DOSIS 3D: PDP Positions 

1 2 3 4 

5 6 7 8 

9 10 X 
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DOSIS & DOSIS 3D: Timeline 
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DOSIS & DOSIS 3D: Timeline   Active 

Experiment Detector Timeline   Measurement period Data  
[days] 

ISS altitude  
[km] 

DOSIS 
(Active) 

DOSTEL-1 

 
Launch ( STS-127) 
Installation 
Activation 
Retrieval 
Return (Soyuz-25S) 

 
July 15, 2009 
July 18, 2009 
July 18, 2009 
April 21, 2011 
May 24, 2011 

July 18, 2009 - May 28, 2010 290 337-350 

DOSTEL-2 

 
Launch ( STS-127) 
Installation 
Activation 
Retrieval 
Return (STS-135) 
 

 
July 15, 2009 
July 18, 2009 
July 18, 2009 
June 17,2011 
July 21, 2011 

July 18, 2009 - June 16, 2011 645 337-375 

DOSIS  3D (*) 
(Active) 

DOSTEL-1 
DOSTEL-2 

 
Launch (Soyuz-30S) 
Installation 
Activation 
 

 
May 15, 2012 
May 21, 2012 
May 21, 2012 

May 21, 2012 –  August  19, 2018 
May 21, 2012 –  August 16, 2018 

2281 
2278 

398-418 
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Experiment Phase Timeline   Duration  
[days] 

Installed 
[days] 

Installed 
[%] 

ISS altitude  
[km] 

DOSIS 
(Passive) 

1 
Launch ( STS-127) 
Installation 
Retrieval 
Return (STS-129) 

July 15, 2009 
July 18, 2009 
November  21, 2009 
November 27, 2009 

136 127 93 339-348 

2 
Launch (STS-129) 
Installation 
Retrieval 
Return (STS-132) 

November 16, 2009 
November 21, 2009 
May 18, 2010 
May 26, 2010 

191 178 93 337-349 
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Experiment Phase Timeline   Duration  
[days] 

Installed 
[days] 

Installed 
[%] 

ISS altitude  
[km] 

DOSIS 3D 
(Passive) 

1 
Launch (Soyuz 30S) 
Installation 
Retrieval 
Return (Soyuz 30S) 

May 15, 2012 
May 21, 2012 
September 11, 2012 
September 17, 2012 

125 113 90 397-417 

2 
Launch (Soyuz 32S) 
Installation 
Retrieval 
Return (Soyuz 32S) 

October 23, 2012 
October 27, 2012 
March 13, 2013 
March 16, 2013 

144 137 95 407-416 

3 
Launch (Soyuz 34S) 
Installation 
Retrieval 
Return (Soyuz 34S) 

March 28, 2013 
April 03, 2013 
September 06, 2013 
September 11, 2013 

167 156 93 409-417 

4 
Launch (Soyuz 36S) 
Installation 
Retrieval 
Return (Soyuz 36S) 

September 25, 2013 
October 01, 2013 
March 06, 2014 
March 11, 2014 

167 156 93 413-418 

5 
Launch (Soyuz 38S) 
Installation 
Retrieval 
Return (Soyuz 38S) 

March 25, 2014 
March 28, 2014 
September 05, 2014 
September 11, 2014 

170 161 95 413-417 

6 
Launch (Soyuz 40S) 
Installation 
Retrieval 
Return (Soyuz 40S) 

September 26, 2014 
September 27, 2014 
March 09, 2015 
March 12, 2015 

167 161 96 401-416 

7 
Launch (Soyuz 42S) 
Installation 
Retrieval 
Return (Soyuz 43S) 

March 27, 2015 
March 28, 2015 
December 10, 2015 
December 11, 2015 

259 256 99 398-405 

8 
Launch (Soyuz 45S) 
Installation 
Retrieval 
Return (Soyuz 45S) 

December 15, 2015 
December 18, 2015 
June 15, 2016 
June 18, 2016 

186 161 97 401-405 

9 
Launch (Soyuz 47S) 
Installation 
Retrieval 
Return (Soyuz 47S) 

July 07, 2016 
July 09, 2016 
October 26, 2016 
October 30, 2016 

115 109 95 401-406 

10 
Launch (Soyuz 49S) 
Installation 
Retrieval 
Return (Soyuz 49S) 

November 17, 2016 
November 21, 2016 
June 01, 2017 
June 02, 2017 

197 192 97 403-406 

11 
Launch (Soyuz 51S) 
Installation 
Retrieval 
Return (Soyuz 51S) 

July 28, 2017 
July 30, 2017 
December 12, 2017 
December 14, 2017 

139 135 97 404-405 

12 
Launch (Soyuz 53S) 
Installation 
Retrieval 
Return (Soyuz 53S) 

December, 17, 2017 
December 20, 2017 
May 30, 2018 
June 03, 2018 

168 161 96 403-405 
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DOSIS & DOSIS 3D: Solar Cycle 
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http://www.swpc.noaa.gov/products/solar-cycle-progression 
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DOSIS & DOSIS 3D: Timeline / ISS Altitude / Sn / Oulu NM 
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DOSIS & DOSIS 3D: PDP – Results 
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DOSIS & DOSIS 3D: PDP – Results  
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Experiment Phase Timeline   Duration  
[days] 

Installed 
[days] 

Installed 
[%] 

ISS altitude  
[km] 

DOSIS 
(Passive) 

1 July 15, 2009 – November 27, 2009 136 127 93 339-348 

2 November 16, 2009 –  May 26, 2010 191 178 93 337-349 

DOSIS 3D 
(Passive) 

1 May 15, 2012 – September 17, 2012 125 113 90 397-417 

2 October 23, 2012 – March 16, 2013 144 137 95 407-416 

3 March 28, 2013 – September 11, 2013 167 156 93 409-417 

4 September 25, 2013 – March 11, 2014 167 156 93 413-418 

5 March 25, 2014 – September 11, 2014 170 161 95 413-417 

6 September 26, 2014 – March 12, 2015 167 161 96 401-416 

7 March 27, 2015 – December 11, 2015 259 256 99 398-405 

8 December 15, 2015 – June 18, 2016 186 161 97 401-405 

9 July 07, 2016 – October 30, 2016 115 109 95 401-406 

10 November 17, 2016 – June 02, 2017 197 192 97 403-406 

11 July 28, 2017 – December 14, 2017 139 135 97 404-405 

12 December 17, 2017 – June 02, 2018 168 167 96 403-405 
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DOSIS & DOSIS 3D: PDP – Results  Publication 
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https://www.swsc-journal.org/articles/swsc/full_html/2016/01/swsc160033/swsc160033.html 

OPEN 
ACCESS 

https://www.swsc-journal.org/articles/swsc/full_html/2016/01/swsc160033/swsc160033.html
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Rest of the data unpublished: For information please contact  
Thomas Berger (thomas.berger@dlr.de) 
 

mailto:thomas.berger@dlr.de
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DOSIS & DOSIS 3D: DOSTEL – Results 
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Berger et al. SWSC 7, A8, 2017  
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DOSIS & DOSIS 3D: DOSTEL – Results  Publication 

> F2.3-0006-18  •  Thomas Berger > 42nd COSPAR Scientific Assembly > 14 - 22 July 2018, Pasadena, CA, United States 

https://www.swsc-journal.org/articles/swsc/full_html/2017/01/swsc160046/swsc160046.html 

OPEN 
ACCESS 

https://www.swsc-journal.org/articles/swsc/full_html/2017/01/swsc160046/swsc160046.html


www.DLR.de  •  Chart 25 > DOSIS & DOSIS 3D  •  Thomas Berger > WRMISS-23 > 04 - 06 September 2018, University of Fukui, Tsuruga, Japan 

DOSIS & DOSIS 3D:  
Active Detector Comparison 
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DOSIS & DOSIS 3D: Comparison  ISS-RAD / D3D-DOSTEL 

Berger, T., Matthiä, D., Burmeister, S., Rios, R., Lee, K., Semones, E.; Hassler, D.M., Stoffle, N., Zeitlin, C. (2018). The Solar Particle Event on 10 
September 2017 as observed on-board the International Space Station (ISS). Space Weather,  16, https://doi.org/10.1029/2018SW001920 

See:  Burmeister et al. WRMISS 2018 
 Matthiä et al. WRMISS 2018 
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DOSIS & DOSIS 3D: Comparison  ISS-RAD / D3D-DOSTEL 

Berger, T., Matthiä, D., Burmeister, S., Rios, R., Lee, K., Semones, E.; Hassler, D.M., Stoffle, N., Zeitlin, C. (2018). The Solar Particle Event on 10 
September 2017 as observed on-board the International Space Station (ISS). Space Weather,  16, https://doi.org/10.1029/2018SW001920 

https://doi.org/10.1029/2018SW001920
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DOSIS & DOSIS 3D: Comparison  DB-8 / D3D-DOSTEL 

Berger, T., et al. A comparison of radiation 
measurements performed with the DOSTEL and 
the DB-8 silicon detector systems onboard the 
International Space Station 
  
In preparation for re-submission to Life Sciences 
in Space Research 



www.DLR.de  •  Chart 29 > DOSIS & DOSIS 3D  •  Thomas Berger > WRMISS-23 > 04 - 06 September 2018, University of Fukui, Tsuruga, Japan 

DOSIS 3D: Comparison  R3DR2  / D3D-DOSTEL 

Berger, T., Dachev, T.P., Burmeister, S., Matthiä, D., Przybyla, B., 
On the comparison of radiation measurements outside and inside 
the International Space Station (ISS)  
 
In preparation for Life Sciences in Space Research 
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DOSIS 3D: Comparison  TRITEL  / D3D-DOSTEL 

WORK IN PROGRESS 
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DOSIS & DOSIS 3D: DLR GEANT4 - SPE Simulations 

Matthiä, D., Meier, M. M., & Berger, T. (2018). The solar particle event on 10–13 September 2017: Spectral 
reconstruction and calculation of the radiation exposure in aviation and space. Space Weather, 16. 
https://doi.org/10.1029/2018SW001921 

See:  
Matthiä et al.  
23 WRMISS 2018 

https://doi.org/10.1029/2018SW001921
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DOSIS & DOSIS 3D:  
DATA VIEWER 
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DOSIS & DOSIS 3D: Data Viewer DOSIS & DOSIS 3D: Data Viewer  

https://dosis-3d-data-viewer.thinkspaceconsulting.com/ 
 

https://dosis-3d-data-viewer.thinkspaceconsulting.com/
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DOSIS & DOSIS 3D: Data Viewer DOSIS & DOSIS 3D: Data Viewer  

https://dosis-3d-data-viewer.thinkspaceconsulting.com/ 
 

https://dosis-3d-data-viewer.thinkspaceconsulting.com/
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DOSIS & DOSIS 3D: Data Viewer DOSIS & DOSIS 3D: Data Viewer  

https://dosis-3d-data-viewer.thinkspaceconsulting.com/ 
 

https://dosis-3d-data-viewer.thinkspaceconsulting.com/
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DOSIS & DOSIS 3D: Data Viewer DOSIS & DOSIS 3D: Data Viewer  

https://dosis-3d-data-viewer.thinkspaceconsulting.com/ 
 

https://dosis-3d-data-viewer.thinkspaceconsulting.com/
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DOSIS & DOSIS 3D: Data Viewer DOSIS & DOSIS 3D: Data Viewer  

https://dosis-3d-data-viewer.thinkspaceconsulting.com/ 
 

https://dosis-3d-data-viewer.thinkspaceconsulting.com/
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DOSIS & DOSIS 3D: Data Viewer DOSIS & DOSIS 3D: Data Viewer  

https://dosis-3d-data-viewer.thinkspaceconsulting.com/ 
 

https://dosis-3d-data-viewer.thinkspaceconsulting.com/
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DOSIS & DOSIS 3D: Summary and Outlook 

o DOSIS & DOSIS 3D:   
o DOSTEL-1 2512 days of data 
o DOSTEL-2 2864 days of data  

 
o DOSIS & DOSIS 3D:   

o DOSIS  2 long term PDP exposures 
o DOSIS 3D 12 long term PDP exposures 

  PDP XIII currently onboard ISS 
  (installed 11 June 2018) 

o DOSIS 3D:  
o Into depth comparison of data (as given before) is in 

progress / publications are in work 
 
o Data Viewer as Proof of Concept implemented 
https://dosis-3d-data-viewer.thinkspaceconsulting.com 
 
  

https://dosis-3d-data-viewer.thinkspaceconsulting.com/
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