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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 (ESA) for the determination of the temporal and spatial dose 
distribution 

 
 Combine data gathered by NASA, JAXA, IMBP and ESA into a 3D radiation 

map of the International Space Station 
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DOSIS & DOSIS 3D: Active detectors (2 x DOSTEL) 

 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 Sept. 2017: 61 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: 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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ISS flight direction 

DOSIS & DOSIS 3D: PDP Positions 
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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 16, 2017 
May 21, 2012 –  August 22, 2017 

1849 
1843 

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 
TBD 
December 14, 2017 

139 TBD TBD TBD 
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DOSIS & DOSIS 3D: Solar Cycle 
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http://www.swpc.noaa.gov/products/solar-cycle-progression 
 

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 
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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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DOSIS & DOSIS 3D: PDP – Results 
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DOSIS & DOSIS 3D: PDP – Results 2 

ISS flight direction 
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DOSIS & DOSIS 3D: PDP – Results 2 
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DOSIS 3D: Passive  WORK IN PROGRESS 

 TLD: Correlation of the high temperature 
emissions in 6LiF:Mg,Ti with the dose rate 
measured in 7LiF:Mg,Ti  

  indication of thermal neutron 
 dose in dependence on shielding 
 inside Columbus 
 
 

 TLD/OSLD + CR-39: TLD/OSLD + CR-39 
detector final evaluation and joint 
publication  
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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 
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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
https://www.swsc-journal.org/articles/swsc/full_html/2017/01/swsc160046/swsc160046.html
https://www.swsc-journal.org/articles/swsc/full_html/2017/01/swsc160046/swsc160046.html
https://www.swsc-journal.org/articles/swsc/full_html/2017/01/swsc160046/swsc160046.html
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DOSIS & DOSIS 3D: Timeline / ISS Altitude / Sn / Oulu NM 
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Oulu NM counts 

DOSTEL-2 GCR

DOSTEL-2 SAA

ISS Altitude

Time [years]

2009  2010  2011  2012  2013  2014  2015  2016  2017  2018  

DOSTEL-2 TOTAL
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DOSTEL-1 
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DOSTEL-2 
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DOSIS 3D: DOSTEL  WORK IN PROGRESS 

 Correlation of DOSTEL data (GCR/SAA) with ISS orbit  models for GCR and SAA dependence on 

solar cylce and ISS altitude (see also: WRMISS 2014 D. Matthiä) 

 DOSTEL-1 Single Event Mode Data analysis  variation of GCR Quality factor with Rc 

 Further work on DOSTEL comparison with other active radiation detectors onboard the ISS 
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DOSIS & DOSIS 3D: Active detector comparison 
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DOSIS & DOSIS 3D: Comparison  ALTEA / DOSTEL 
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See:  WRMISS-20 (2015)  Talk L. Narici 

Narici et al. SWSC 7, A18, 2017  
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DOSIS & DOSIS 3D: Comparison  ALTEA  / DOSTEL 

> Thomas Berger  •  DOSIS & DOSIS 3D > 22nd WRMISS > 05-07 September 2017, Thales Alenia Space, Torino, Italy 

https://www.swsc-journal.org/articles/swsc/full_html/2017/01/swsc170012/swsc170012.html 

OPEN 
ACCESS 

https://www.swsc-journal.org/articles/swsc/full_html/2017/01/swsc170012/swsc170012.html
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DOSIS & DOSIS 3D: Comparison  ALTEA  / DOSTEL 
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Fig. 11. Dose rate as measured by ALTEA and the two DOSTELs over the whole investigated period. McIlwain L > 3. Data are averaged over 
each day. In the bottom, the indication of the positions of the ALTEA system is shown (see also Fig. 1). The March 2012 SPE has been cut to 
improve readability of the rest of the data. Note: GCR data only (SAA data have been removed.) 
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DOSIS & DOSIS 3D: Comparison  DOSTEL / DB-8 
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See:  WRMISS-19 (2014)  Talk T. Berger 
 LSSR (paper under review) (2017) 

Berger et al. LSSR 2017 (under review) 
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DOSIS & DOSIS 3D: Comparison  DOSTEL / REM 
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See:  WRMISS-22 (2017)  Talk R. Rios 
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DOSIS & DOSIS 3D: Comparison  DOSTEL / EAD 
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See:  WRMISS-22 (2017)  Talk T. Berger 
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DOSIS & DOSIS 3D: Summary 

o DOSIS & DOSIS 3D:   
o DOSTEL-1 2140 days of data 
o DOSTEL-2 2488 days of data  

 
o DOSIS & DOSIS 3D:   

o DOSIS  2 long term PDP exposures 
o DOSIS 3D 10 long term PDP exposures 

  PDP XI currently onboard ISS 
  PDP XII to be launched with 53S 

 
o DOSIS 3D:  

o Into depth comparison of data (as given before) is in 
progress / publications are in work 
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