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Heavy lon Measurements at HIT Event-by-Event Analysis

Complete track Energy per pixel > 10keV
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Simulations in GRAS/GEANTA4 Measured and Simulated LET-Responses

GRAS (GEANT4 Radiation Analysis for Space Appications) Stopping power according Bethe-Bloch Formula:

e Implementation of a module describing the response of a pixelated detector
e Diffusion and repulsion of the charges during their drift through the silicon sensor were modeled dE
e Above the saturation level of 1800 keV per pixel the response of each pixel was randomized dx

Exam ples of simulated tracks: 60 degree 90 degree
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¥ —— IR N . In the measurements at the angles 0° and 60° the predicted values by the Bethe-Bloch formula
TR 0-430MeV/A N T T are only reached in the lower LET range. It is the range, where the per pixel energy deposition is

iy o0 desree | Fi AN T below the saturation level for each pixel. For the measurement at 90° hardly any pixel exceeds
i1 --'L- o i e i e the saturation level. Thus the measured LET resembles the theoretically calculated one.
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Delta Electron Properties Tracking Capability of TPX Devices

Energy weighting of the xy-pixel coordinates: Track length > 200

Linear delta electron density
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For tracks with defined start and endpoint
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Scattered Tracks and Nuclear Reactions Summary and Outlook

Can the goodness of fit parameters (reduced chi square, kolmogorov-smirnoff probability) be used to identify
scattered tracks and/or nuclear reactions? - Study in progress! An event-by-event track analysis was presented. The TPX detector response was modeled with

the GRAS simulation package. Reasonable agreement of simulation and measurement was
Lo __ found. The described evaluation technique can now be used for different particle and astropar-
——- P75y  GERLIR peEEEN & ticle physics applications.
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Applications of the analysis technique:
C BRI e Gt O T o VR e Space applications: The SATRAM device is mounted on the PROBA-V satellite and measu-
Pixel No. X Pixel No. X Pixel No. X Pixel No. X res the radiation in open space. Several USB-Lite devices are measuring the composition of the
— — p—— radiation inthe ISS.
[lengh 25405 ohcls e MOEDAL experiment in the LHC in CERN: two TPX devices were installed in the MOEDAL
e experiment as radiation monitors
i i e ATLAS: A network of 16 MPX devices was installed in the ATLAS detector. With MPX no infor-
Lo ot S mation about the LET is available. However, for devices in the tracking mode the delta electron

R i T, analysis might be used for particle identification.
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