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Abstract

Simulations of gas bremsstrahlung (GB) radiation generated in 15.38-m long undulator straight sections of the Advance Photon Source (APS) storage ring (SR) have been carried out using the Monte Carlo particle-matter interaction program MARS.  MARS results are compared with earlier simulations conducted with EGS4, analytical modeling, and direct measurements.  A spatial distribution of GB photons expected to be present with synchrotron x-rays downstream of the straight section source is generated using MARS and compared with a simple analytical model.  Total dose equivalent levels recorded in a phantom placed in contact downstream of heavy-metal beam stops are compared as a function of stop thickness.  Generation of GB photoneutrons is simulated with MARS for several target materials to compare with previous measurements [1].  Differences between measured and simulated results are observed and discussed.  A method to assess the required shielding thickness required between the GB extreme ray and a beam stop edge is described.  Large numbers of events can be simulated with a parallel version of MARS running on an APS Linux cluster.  Data visualization and analysis are facilitated both through the SDDS [2] suite of tools as well as the built-in MARS GUI.  The SDDS toolkit works in conjunction with a Physics Analysis Workstation (PAW) interface to extract binary histogram data for post processing.
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