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Outline

ÅThe PilleTLD system

ÅPilleon the ISS

ÅPractice in reporting data

ÅResults of February2018ςJuly2019 

includingbrief status on the new PilleReader on board

ÅUpdateson modernizedPillesensors
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The Pille TLD system
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The Pille thermoluminescentdosimeter system

ÅSpace qualified, on-board TLD system

ÅDosimeters and a reader device

WRMISS-24, 3-5 September2019, Athens, Greece 4

ÅIƛƎƘ ǎŜƴǎƛǘƛǾƛǘȅ  ҦEven hourly read-outs are possible

Dosimeters

Type: bulb

Material : CaSO 4:Dy

Dimensions : f20 mm * 60 mm

Mass: 70 g (with carrying case)

Reader

Measuring range (s<10%): 3mGy ·10 Gy (CaSO 4:Dy)

TLDEfficiency (e=1°10%): LET¤(H2O) < 10 keV/mm

Accuracy (above 10mGy) : d< 5%
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Pilleon board ISS
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Pilleon board the ISS (in the reporting period)

ÅOn board every space station since Salyut-6

ÅMore than 65 000comparable read-outs  from different space 

stations 

ÅDOSMAP project in 2001

ÅService dosimetry system

on Zvezda since 2003 (Exp. #8)

ïDose mapping

ïPersonal dosimetry during SPE-s 

ïPersonal dosimetry during EVA-s 

ïAutomatic read-out on every orbit

ÅOriginal kit (in 2003): a Pillereader and a set of 10 dosimeters
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Pilleon board the ISS (in the reporting period)

ÅOriginal kit (in 2003): a Pillereader (No. 16) and a set of 

10 dosimeters (A0301 ςA0310)

Å4 new dosimeters (A0311ςA0314) were delivered to ISS and 2 

old ones (A0303, A0308) retrieved in 2009

ό{ƛƳƻƴȅƛΩǎ нnd flight)

ÅWarranty period got over

ÅA new reader (No. 20) and 

5 additional dosimeters

(A0151 ςA0155) delivered to

ISS in June 2018; A0301and A0306out of use since Aug 2018

WRMISS-24, 3-5 September2019, Athens, Greece 7
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Practice in reporting data
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Accuracy and corrections

- Usual accuracy: ҕ10%

- Bulbs are selected for flight for which the reproducibility is 
within an accuracy of 5%.

- Dosimeters are calibrated with a standard 137Cs source beam 
(gamma-rays) on ground (air kerma).

- Data presented by MTA EK are not corrected 
for LETH2OҔмл ƪŜ±κҡƳ.

- No conversion to absorbed dose in water or tissue-equivalent 
material is applied by MTA EK. Russian specialists use a 
conversion factor of 1.1.

WRMISS-23, 3-5 September2019, Athens, Greece 9



PROJECT-MTA_EK-PQA-HO-001_i0.3
All rights@ MTA EK 2018.
PILLE-MTA_EK-MAN-HO-008_i1.0

10

Experiences and corrections

ÅThe only correction MTA EKperforms is based on the regular 
cross-calibration of the dosimeters on board.
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Credits: RSC Enyergia/Roskosmos
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Results of February2018ςJuly 2019
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Until August 24, 2018 
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Dosimeter 
No.

Locations (except during cross-calibration measurements)

A0301 Small Diameter Working Compartment in Service Module (Zvezda), panel 406

A0302 Starboard cabin in Service Module (Zvezda), on "Shade visor"

A0304 {Ƴŀƭƭ wŜǎŜŀǊŎƘ aƻŘǳƭŜ ά5ŀǿƴέΣ ǳƴŘŜǊ ǇŀƴŜƭ нлп ƛƴ ƴƛŎƘŜ

A0305 Large Diameter Working Compartment in Service Module (Zvezda), panel 327

A0306 ά{ŜǊǾƛŎŜέ ŘƻǎƛƳŜǘŜǊΣ ƛƴǎŜǊǘŜŘ ƛƴ ǘƘŜ Pille Reader, panel 121

A0307
{Ƴŀƭƭ wŜǎŜŀǊŎƘ aƻŘǳƭŜ Ϧ{ŜŀǊŎƘα(CO1), hemisphere at entrance, plane III, 
RS EVA ref. dosim.

A0309 Small Research Module "Search", hemisphere at entrance, hand-rail 6111

A0310 Service Module (Zvezda), Waste Management Facility Cabin, panel 457

A0311 Service Module (Zvezda), Port Side Cabin , to the left of illuminator

A0312 Docking Compartment 2(Node2), cabin of the Russian cosmonaut; US EVA ref. dosim.

A0313 Service Module (Zvezda), Large Diameter Working Compartment, panel 435 (desktop)

A0314 Functional Cargo Block, starboard, panel 415
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BetweenJuly13 ςAugust 24, 2018 
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Dosimeter 
No.

Locations (except during cross-calibration measurements)

A0151
next to  A0305
(Large Diameter Working Compartment in Service Module (Zvezda), panel 327)

A0152
next to  A0307
(Small Research Module "Search", hemisphere at entrance, plane III)

A0153
next to  A0302
(Starboard cabin in Service Module (Zvezda), on "Shade visor")

A0154
next to  A0313
(Service Module (Zvezda), Large Diameter Working Compartment, panel 435 (desktop))

A0155
next to  A0314
(Functional Cargo Block, starboard, panel 415)
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After August 24, 2018 
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Dosimeter 
No.

Locations (except during cross-calibration measurements)

A0151 PilleReader, for automatic measurements(former A0306 loc.)

A0152 Dedicated for EVA personal measurements

A0153 Dedicated for EVA personal measurements

A0154 Service Module (Zvezda), panel 406(former A0301 loc.)

A0155
Starboard cabin in Service Module (Zvezda), on "Shade visor" under valve No.4
(former A0302 loc.)

A0302 Service Module (Zvezda), panel 327(former A0305 loc.)

A0304 Docking Compartment 1, plane III, at the entrance, between hand-rails 3112 and 3113

A0305
Small Research Module "Search", hemisphere at entrance, hand-rail 6111
(former A0309 loc.)

A0307 Service Module (Zvezda), Waste Management Facility Cabin(former A0310 loc. ?)

A0309
Service Module (Zvezda), left cabin, ~20-25 cm to the left of illuminator
former A0311 loc. ?)

A0310
Docking Compartment 2(Node2), O5, crew cabin, to the left of illuminator
(former A0312 loc. ?)

A0312 Service Module (Zvezda), panel 435 (under desktop)(former A0313 loc. )

A0313 Functional Cargo Block, starboard, panel 415(former A0314 loc.)

A0314 {Ƴŀƭƭ wŜǎŜŀǊŎƘ aƻŘǳƭŜ ά5ŀǿƴέΣ ǳƴŘŜǊ ǇŀƴŜƭ нлп ƛƴ ƴƛŎƘŜ(former A0304 loc.)
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Monthly manual read-outs (02/2018ς07/2018)
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First read-outs of the new dosimeters 
(A0151 ςA0155)ς13 July2018 
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ÅSame history with an exposition of 122 days

(85 d on ground, 37 d in space).

ÅBut no additionalirradiationwith knowndoseΧ

Å13 July 2018 read-out:

ïA0151: 12.2 mGy

ïA0152: 11.8 mGy

ïA0153: 11.8 mGy average: 11.8 mGy, max. deviation: 4% < 10% 

ïA0154: 11.3 mGy

ïA0155: 11.9 mGy
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Read-outs after cross-calibrations:
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ÅAfter first read-out, old-newdosimeterpairs, cross-calib,

read-out on 24 Aug. 2018:

ï!лмрмΥ мфп ҡGy/d; !лолрΥ мфп ҡGy/d

ï!лмрнΥ нун ҡGy/d; !лолтΥ нтс ҡGy/d

ï!лмроΥ мср ҡGy/d; !лолнΥ мтм ҡGy/d

ï!лмрпΥ мсо ҡGy/d; !ломоΥ мсн ҡGy/d

ï!лмррΥ моо ҡGy/d; !ломпΥ мнл ҡGy/d

ÅAll PilleDosimeters except A0306 were placed to Panel 329 in 

the time interval between 24.08.2018 ς09.29.2018. 

ïDeviations: withinҕ10%
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Monthly manual read-outs (02/2019ς06/2019)
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EVA measurements
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Dosimeter
Total dose [ȋGy] 

/ time [h]
Total EVA 
dose [ȋGy]

Extra EVA dose
[ȋGy]

Total EVA
dose rate
[ȋGy/h]

Extra EVA
dose rate
[ȋGy/h]

A0307 588 (53.1) 91.0 - 11.1 -

A0306 397 (53.6) 60.9 - 7.4 -

A0310 1150 (53.2) 653 562 79.4 68.4

A0313 1280 (53.2) 783 692 95.3 84.2

RSEVA-44;  Feb. 2, 2018. 15:34ð23:47 UTC; duration 8 hrs 13 min

Reference dosimeter: A0307 (Pirs, CO1); (A0306 Ą Reader )

Dosimeter
Total dose [ȋGy] 

(time [h])
Total EVA 
dose [ȋGy]

Extra EVA dose
[ȋGy]

Total EVA
dose rate
[ȋGy/h]

Extra dose rate
[ȋGy/h]

A0312 473 (51.4) 54.8 - 9.2 -

A0304 500 (51.5) 81.8 27.0 13.7 4.5

A0307 624 (51.4) 206 151 34.6 25.4

US EVA-48;  Feb. 16, 2018. 12:00ð17:57 UTC; duration 5 hrs 57 min

Reference dosimeter: A0312 (N ode -2)
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EVA measurements
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USEVA-49;  Mar. 29, 2018. 13:33ð19:43 UTC; duration 6 hrs 10 min

Reference dosimeter: A0312 (Node -2)

Dosimeter
Total dose [ȋGy] 

(time [h])
Total EVA 
dose [ȋGy]

Extra EVA dose
[ȋGy]

Total EVA
dose rate
[ȋGy/h]

Extra dose rate
[ȋGy/h]

A0312 397 (44.1) 55.5 - 9.0 -

A0304 549 (44.1) 208 152 33.6 24.6

A0307 714 (44.1) 373 317 60.4 51.4

USEVA-50;  May 16, 2018. 11:39ð18:10 UTC; duration 6 hrs 31 min

Reference dosimeter: A0312 (Node -2)

Dosimeter
Total dose [ȋGy] 

(time [h])
Total EVA 
dose [ȋGy]

Extra EVA dose
[ȋGy]

Total EVA
dose rate
[ȋGy/h]

Extra dose rate
[ȋGy/h]

A0312 383 (48.0) 52.0 - 8.0 -

A0304 583 (48.0) 252 200 38.7 30.7

A0307 632 (48.0) 301 249 46.2 38.2
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EVA measurements
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USEVA-51;  Jun. 14, 2018. 12:06ð18:55 UTC; duration 6 hrs 49 min

Reference dosimeter: A0312 (Node -2?)

Dosimeter
Total dose [ȋGy] 

(time [h])
Total EVA 
dose [ȋGy]

Extra EVA dose
[ȋGy]

Total EVA
dose rate
[ȋGy/h]

Extra dose rate
[ȋGy/h]

A0312 453 (52.1) 59.3 - 8.7 -

A0304 565 (52.0) 171 112 25.1 16.4

A0307 679 (52.0) 285 226 41.8 33.1

Dosimeter
Total dose [ȋGy] 

/ time [h]

Total EVA 
dose [ȋGy]

Extra EVA dose
[ȋGy]

Total EVA

dose rate
[ȋGy/h]

Extra EVA

dose rate
[ȋGy/h]

A0307 613 (50.5) 94.3 - 12.1 -

A0152 531 (50.6) 81.5 - 10.5 -

A0301 1240 (50.5) 721 627 92.8 80.7

A0310 1310 (50.5) 791 697 102 89.7

RSEVA-45;  Aug. 15, 2018. 16:17ð00:03 UTC; duration 7 hrs 46 min

Reference dosimeter: A0307 (?); (A0152 Ą CO1?)
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EVA measurements
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Dosimeter
Total dose [ȋGy] 

/ time [h]

Total EVA 
dose [ȋGy]

Extra EVA dose
[ȋGy]

Total EVA
dose rate
[ȋGy/h]

Extra EVA
dose rate
[ȋGy/h]

A0304 668 (50.5) 103 - 13.2 -

A0152 1180 (53.0) 614 512 79.3 66

A0153 1500 (51.2) 934 832 121 107

RSEVA-46;  Dec. 11, 2018. 15:59ð23:44 UTC; duration 7 hrs 45 min

Reference dosimeter: A0304 (CO1)

USEVA-52;  Mar. 22, 2019. 13:01ð19:40 UTC; duration 6 hrs 39 min

Reference dosimeter: A0310 (Node -2)

Dosimeter
Total dose [ȋGy] 

(time [h])
Total EVA 
dose [ȋGy]

Extra EVA dose
[ȋGy]

Total EVA
dose rate
[ȋGy/h]

Extra dose rate
[ȋGy/h]

A0310 528 (44.8) 78.4 - 11.8 -

A0152 717 (44.8) 267 189 40.2 28.4

A0153 756 (44.8) 306 228 46.1 34.3
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EVA measurements
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USEVA-53;  Mar. 29, 2019. 11:42ð18:27 UTC; duration 6 hrs 45 min

Reference dosimeter: A0310 (Node -2)

Dosimeter
Total dose [ȋGy] 

(time [h])
Total EVA 
dose [ȋGy]

Extra EVA dose
[ȋGy]

Total EVA
dose rate
[ȋGy/h]

Extra dose rate
[ȋGy/h]

A0310 536 (45.2) 80.0 - 11.9 -

A0152 694 (45.2) 238 158 35.3 23.4

A0153 768 (45.2) 312 232 46.2 34.4

USEVA-54;  Apr . 8, 2019. 11:31ð18:00 UTC; duration 6 hrs 29 min

Reference dosimeter: A0310 (Node -2)

Dosimeter
Total dose [ȋGy] 

(time [h])
Total EVA 
dose [ȋGy]

Extra EVA dose
[ȋGy]

Total EVA
dose rate
[ȋGy/h]

Extra dose rate
[ȋGy/h]

A0310 523 (44.8) 75.6 - 11.7 -

A0152 665 (44.8) 218 142 33.6 21.9

A0153 632 (44.8) 185 109 28.5 16.8
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EVA measurements
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Reference dosimeter: A0304 (CO1)

Dosimeter
Total dose [ȋGy] 

(time [h])
Total EVA 

dose [ȋGy]
Extra EVA dose

[ȋGy]

Total EVA
dose rate
[ȋGy/h]

Extra dose rate
[ȋGy/h]

A0304 679 (51.6) 79.2 - 13.2 -

A0152 1880 (51.6) 1280 1200 213 200

A0153 1630 (51.6) 1030 951 171 158

RSEVA-47;  May 29, 2019. 15:42ð21:43 UTC; duration 6 hrs 1 min

EVA extra dose rates in the reporting period:

- �8�6���(�9�$�V�������������—Gy/h - �����������—Gy/h  (average: 34 ÕGy /h )

- RS EVAs: 66 �—Gy/h - ���������—Gy/h ( average: 117 ÕGy /h )


