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lon Species [1]

H-1
He-4
C-12
0-16
Ne-20
Si-28
Cl-35
Ti-48
Fe-56

SequentialField (Fe/H)

Solar Particle Event

Energy

[2] (MeV/nucleon)
50 - 2500
300

135 - 1000
100 - 1000
300

94 -1000
500 - 1000
150 - 1000
100 - 1000

1000

50 - 1000

NASA Space Radiation Laboratory

Maximum Intensity
[3](ions per spill)
6.4 x 1011

0.88 x 101

1.2 x 10%°

0.4 x 100

0.10 x 10%°

0.3 x 10?0

0.2 x 10

0.08 x 101

0.2 x 101°

Various

Various

LET [4](keV/m)

1.26-0.21
1.413
21.21-8.01
47 - 14
35.34
151-44

80 -64

265 -108
494 - 150

150/0.2

1.26-0.21



Solar Particle Events (SPEs)

*Béhem predpokladané mise na Mars budou astronauti vystaveni ionizujicimu
zareni. Zdrojem jsou GCR a SPEs.

*\Velké SPEs mohou dokonce zpusobit akutni efekty— simulace jedné z nejvétsich
znamych SPE

*~10% pravdépodobnost, Ze takova SPE nastane béhem dvouleté mise na Mars
*Schopnost predpovidat SPEs je stale omezena
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Materialy a metody

Ozarovani
Radiation Energy LET "’
(MeV) (keV-pm1) )
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Davkovy prikon  33.3 cGy min*? (20 Gy h)
1.65 cGy mint (1 Gy h')



Materidly a metody

Ozarovani

Geometrie experimentu

cells

—
beam

incubator




Materidly a metody
Bunky

Primarni lidské fibroblasty
Low passage number
Exponentially growing
No antibiotics
5% CO2, humidified atmosphere, 37C
Handled in presence of yellow light / dark

Clonogenic survival Induction of neoplastic transformation



Vysledky

Vliv davkového prikonu

Kfivky preziti

Transformace
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Vysledky
Vliv LET

Krivky preziti

Particle fluence = 6.242 10° x D x LET!

Dose particle fluence 10°
(cGy) | 50 MeV [100 MeV| 1 GeV
5 0.2 0.4 1.4
10 0.5 0.9 2.8
20 1.0 1.7 5.6
30 1.5 2.6 8.4
50 2.5 4.4 14.0
100 5.0 8.7 28.1
150 4.5 13.1 42.1
200 10.0 17.5 56.1
300 15.0 26.2 84.2

10 cGy to a cell nucleus
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Vysledky
Vliv LET

Transformace

Particle fluence = 6.242 10° x D x LET!

Dose particle fluence 10°
(cGy) | 50 MeV [100 MeV| 1 GeV
5 0.2 0.4 1.4
10 0.5 0.9 2.8
20 1.0 1.7 5.6
30 1.5 2.6 8.4
50 2.5 4.4 14.0
100 5.0 8.7 28.1
150 4.5 13.1 42.1
200 10.0 17.5 56.1
300 15.0 26.2 84.2

10 cGy to a cell nucleus

50 MeV p+........... 14 hits
100 MeV p+......... 24 hits
1 GeV pt....neeee. 80 hits
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Vysledky

Protony vs. X
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