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KOSMICKE ZARENI
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® nezbytna dozimetricka méreni




AKTIVITY SOUVISEJICI S KOSMICKYM ZARENIM
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® dozimetrie a monitorovani kosmického
zareni

® analyza a zpracovani namerenych dat

® vylepsovani a vyvoj novych
dozimetrickych metod a detektoru

® testovani a kalibrace detektoru v ruznych
polich zareni

® teoreticke vypocty pomoci Monte Carlo
kédu
® vyzkumné centrum CRREAT (Research

Center of Cosmic Rays and Radiation
Events in the Atmosphere), crreat.eu




DETEKTORY KOSMICKEHO ZARENI
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stanoveni dozimetrickych charakteristik
na Mezinarodni kosmickeé stanici (ISS) a
ruznych satelitech na obézné draze
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DOSIS-3D

(DOSE DISTRIBUTION INSIDE THE INTERNATIONAL SPACE STATION — 3D)
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® Thomas Berger (DLR), 16 rGznych instituci Q ~ies @ =

® charakterizace radiacniho pole (absorbovana davka,
davkovy ekvivalent, spektra linearniho prenosu energie
v ruznych castech ISS (modul Columbus)

® kombinace dat z ruznych detekcnich systému (aktivnich
| pasivnich), stanoveni casové a prostoroveé distribuce
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pasivnich detektoru (termoluminiscencnich detektoru a ' \g_,.
- A

detektoru stop) ozarenych na ruznych mistech ISS
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DOSIS 3D

1 15/07/2009 — 27/11/ 2009 136

2 16/11/2009 —26/05/2010 191

1 15/05/2012 — 17/09/2012 125

2 23/10/2012 -16/03/2013 144

3 28/03/2013 — 11/09/ 2013 167

4 25/09/2013 - 11/03/2014 167

5 25/03/2014 — 11/09/2014 170

6 26/09/2014 — 12/03/2015 167

7 27/03/2015 - 11/12/2015 259

8 15/12/2015 — 18/06/2016 186

9 07/07/2016 - 30/10/2016 115

10 17/11/2016 — 02/06/2017 197

11 28/07/2017 — 14/12/2017 139 . ; | & \
12 17/12/2017 - 02/06/2018 168 N - T g L W O ESA/DLR
13 06/06/2018 — 20/12/2018 197 = 2, )

14 03/12/2018 — 24/06/2019 203

15 20/07/2019 - 06/02/2020 201

16 07/03/2020 — 21/10/2020 228

17 14/10/2020 — 17/04/2021 185

18 23/04/2021 - 31/10/2021 192




DOSIS 3D
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Berger, T. et al., https://doi.org/10.1051/swsc/2016034; Berger, T. et al., https://doi.org/10.1051/swsc/2017005
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SOCRAT-R

® 3U Cubesat (10 x 10 x 30 cm)

® vypuéténi5.7.2019, 521 — 549 km, 97.6°

® monitorovani kosmického pocasi a radiacniho pole

® SPACEDOS (48 x94 x 16 mm, 33 g, 5 x5 x 0.5 mm Si dioda,
0.2 -9 MeV, 3.3V/3 mA)
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KOSMICKE PROJEKTY NAAV CR, 12. 11. 2021

Flux [cm~2 s~ 1]


https://github.com/ODZ-UJF-AV-CR/SPACEDOS01

SOCRAT-
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/ ™ sokrat _r-210721-130515-200ksps-436mhz.cf32
pdu_length = 116

contents =

0000: 3d 06 6¢ a3 30 db 0a 00 01 00 00 00 a0 25 d1 a7

0010: 00 06 00 04 08 36 Oc b2 0a 98 05 b8 00 4a 00 15

0020:00020007016d0004098b 000400020001

0030: 0008 00 01 00 14 00 08 00 06 00 01 00 00 00 06

0040: 0006 000500020000000c 075307440006

0050: cO 10 03 00 b6 70 00 00 Oa 26 00 00 00 5¢ 02 01

0060: 10 01 ff ff ff ff ff ff ff ff ff ff 2a cc aa 00|

0070: 00 00 00 bb
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Container: © He. vens-Above'com

time = 711472 SOCRAT - SPACEDOS

reboots =1
rtc_val = 2815501728 30 -
bat charge in = 0.003662109375

bat charge out = 0.00369910037879

0.1 MeV
0.2 MeV |

0.5 MeV |
bat_voltage = 7.08905073848 75 - 2.0 MeV |
supply 5V = 5.26428222656 |
supply 3V3 = 3.310546875 ||
pcu_total curr = 0.044677734375 |
solar_curr = ListContainer: —_

0.0225830078125 'u,
0.00640869140625 N
0.0006103515625 =
0.00213623046875 — R
x |
o

RN

0.111389160156
0.001220703125 10 -
solar_total v =3.95712045523

Time [minutes]



SPACEDOS NA ISS

Counts [per 12 hours]
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MARE

(MATROSHKA ASTRORAD RADIATION EXPERIMENT)

® Orion Exploration Mission 1

® predpokladany start v lednu 2022

® DLR (koordinator), DOSIS-3D tym

® pasivni detektory na povrchu a uvnitr fantomu

® 2 antropomorfni fantomy Helga a Zohar (specialni vesta)
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MTR-II

® antropomorfni fantom na ISS

® charakterizace radiacniho pole (fluence
castic, energeticka spektra, davka) vnée
a uvnitr lidského fantomu

® pasivni detektory

® aktivni detektor Minipix
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® navratovy satelit s Zivymi organismy

® 20247, 30 dni, 800 — 1000 km

® komplexni charakterizace radiacniho pole pro
porozumeni biologickych efektu zareni

® detektor CTED (stripové detektory + plastovy
scintilator), SPACEDQS, pasivni detektory

ergey Mamontov
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