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Damages induced by ionizing radiation
Target: DNA molecule

Electron emission o
Ionization, Base damage

~30%

> Direct effects

radiation

—

Surroundig water: radicals =70%

> Indirect effects Strand breaks

Interaction of ions with matter: possibility of strong energy deposition
in a well defined region around the Bragg peak
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Damages induced by electrons ?

Tracks:
E<20eV: Dissociative attachement From GSI
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Direct effects: Component of DNA ?
Initial electron spectrum??



Experimental method

Electron spectrometer Fragments: Time of flight
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Pulsed
extraction

e

Pulsed beam: =~ns
Gas phase Bases: oven ~150°C



Electron emission: Tracks calculations needs Double Differential Cross Section

Absolute value ? Difficulty: density of jet !!

Idea
Electron spectroscopy Other ‘known’ collisionnal process
Given angle and energy (DDCS) ‘Projectile’ diffusion DSC
ﬂ\_//

Same experiment

Higher feasility: molecular beam H;* 25keV=3 H" 8.3keV
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Results

Low energy electrons
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Modelisation: CTMC Calculation
Electron Classical equation of motion
Proton: -1/|Rp-1]

Forces:

Molecule: Ve(r )=I‘1€(:),| dr _;‘ﬁe%._l .




02—

0.4

0.6

-0.8

MO binding energy (ua)

1x10™"°

DDCS cm?eV/sr

T T T T T T 1
10 15 20 25

MO number

Exp
CTMC (35°)
CTMC(35°)/4

1x10™%°

50 100 150 200

Energie de I'electron (eV)

probabilité d'ionisation / de capture

6.0x10° -

4.0x10°

2.0x10° |

0.0

e capturés

50 100 150

Energie de collision (keV)

200

2.80E-016

< 1.87E-016

7 9.33E-017

0.00E+000



Molecular fragmentation

Intensity

Temps de vol 2eme fragment
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Energie d'excitation (eV)

Etats singulets
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