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,Lanex®“and IP calibration (with independent reference) |

K. Zeil, et al., ibid. 013307 (2010)
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Diamond detectors

-k Diamond Detector PTW
a.5ll_ | CVD Detector from GSI Koy kK

Detector Signal/ arb.u.

20 30 40 50 60 70 80
Bunch Charge /pC

PTW-Diamond (natural) [specs]:

80 keV ... 20 MV photons

(4 ... 20) MeV electrons
Sensitive volume (3 ...15) mm2 x (0.1 ... 0.4) mm

Chemical Vapor Deposition by GSI
Sensitive volume 100 mm?2 x 100 pm

* No amplifiers needed
» Fast response > TOF for low energetic ions
* High sensitivity/dynamic range
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lonization chambers
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Advanced Markus IC:
(2 ... 45) MeV electrons

Farmer IC:

30 keV ... 50 MV photons
(10 ... 45) MeV electrons
(50 ... 104) MeV protons

Ulrich Schramm e u.schramm@fzd.de e Laser Particle Acceleration Division ® www.fzd.de ¢ FZD



lonization chambers

...................................................................................................................................................................................................................................

OncoRay®
it

Q Online (transmission) IC (GSI

&

D

)]

©

-

D

8 + Roos

L Gsl

= =— Simulation

o ¢’ — Med.Phys.32/2204

£ 3

© FC Dose-Signal PTW Roos IC (reference):

S 24 L 80Co ... 25 MV photons

S 4 e (2 ... 45) MeV electrons

5 (70 ... 250) MeV protons

é O | | |

& 1 10 100 1000 10000

ELBE bunch charge (FC) /pC

- No significant influence of the higher peak current (ps pulses)
as compared to conventional calibration sources (us pulses)
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150 TW laser DRACO* @ FZD

©
O
S
=
/O
()

3sden laser acceleration

Ulrich Schramm e de e Laser Particle Acceleration ion ¢ www.fzd.de e FZD




Pulse contrast (full chain, no plasma mirror)
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Laser ion acceleration - setup

225 cm

Ti:Sa-Strahl aus der Kompressorkammer

zur Laserpulsdiagnostik

Fokusdiagnostik

Kombiniertes lonen-
Elektronen-Spektrometer

MCP Auslese
lonensignal

~

Protonen- Tiefendosiskurven
strahl der Protonen
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TNSA — proton energy power scaling
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TNSA — proton energy power scaling
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TNSA — proton energy power scaling

=10
v
2
ok
2]
.. 10 | .
2 i _
> i _
g - <E__>=13.5 MeV §
N 5 L 1
s | P~55-65 TW, I~8-10%°W/cm? :
c i §
- 2 um Ti—foil reference shots on RCF 1
O [N [N S N N N N N | I | [ S Y (S N [ | | | [ I Y S [ [ J | [N Y [ (N N I |

0 10 20 30 40
reference shot date [day]

................................................................................................................................................................................................................................................

Ulrich Schramm e u.schramm@fzd.de e Laser Particle Acceleration Division ® www.fzd.de e FZD



Dose dependent cell irradiation

target foil: N OncoRay®
Ti 2 lJm e Qneslogy

energy
filter

front side imaging
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* Provision of sufficiently energetic proton pulses for filtering
« Establishment of dosimetry protocol, online and absolute dosimetry
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Dose dependent cell irradiation

target foil:
Ti2 uym

front side imaging energy

PH1 filter

l proton
beam
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Dose dependent cell irradiation

target foil:
3 Ti2pm
front side imaging energy
PET ilter
100 TW laser proton
beam
« Homogeneous dose distribution iDocis
> 4 MeV > 6.3 MeV > 8.0 MeV > 9.5 MsV > 10.8 MeV
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Dose dependent cell irradiation
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Dose dependent cell irradiation

absolute calibration Correlation between
Faraday cup online (IC) and absolute
(FC) dosimeter

0 50 100 150 200
Faraday cup (mV s™)
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Dose dependent cell irradiation

target foil:
1. . Ti2 um
front side imaging energy
PHT  fitter
100 TW laser | proton
beam

iDocis

(stained cell nucleus)

S. Kraft, et al., New Journal of Physics 12 (2010)

 dose dependent cell damage (double-strand break repair activity)
» full-scale radiobiological experiment soon
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Center for high power radiation sources Dresden

New space for « PW DPSSL development
* Ti:Sapphire upgrade
« Combined exp. areas with ELBE (compressed)

status (user facility) _ upgrade (2011)
ELBE SRF e-linac | shielded

(nC / ps 13 MHz) : combined —_‘

exp. areas

e

SRF photo gun

PW DPSSL

dual approach: Ti:Sapphire PW class laser (~30J in 30fs, now 4J in 301s)
Diode pumped solid state PW laser (~150J in 150 fs, few Hz)
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Start of laser plasma
activities ~2007
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(multiple filamentation of freely
propagating 100 TW beam in air)
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