JM 10/02/2022			Ion Acoustic Dose Mapping Meeting
Present:  Jeff Bamber, Ben Cox, Amato Giaccia, Emma Harris, HT Lau, Ken Long, Anthea MacIntosh-LaRocque, John Matheson 

Discussion

Jeff has circulated a first draft of the Ion Acoustic Dose Mapping section of the proposal, along with the annex which contains related/overlapping material. This needs some more input concerning the SmartPhantom.

Anthea has been working on the simulation, basing on work from HT and Josie, and has been in contact with Josie. Anthea is able to generate a pressure density distribution in GEANT4 and use this as an input to k-Wave.  The aim is to simulate the acoustic and scintillation detector approaches that will be tried in the SmartPhantom and correlate the two. The acoustic detector response to model was discussed. The modelled detector response is based on a series of space points which has to be defined and the starting point will be to take a single point per detector. The indexing of Matlab arrays output to file is not trivial to understand and starting with a simple case will help. The use of cylindrical coordinates should in principle be quicker to run, for an on-axis beam, than Cartesians. Ken pointed out that we will in any case need to be able to model an off-axis beam, to model the proposed beam tests. Ben commented that we will have access to sufficient computing power to cover all eventualities. The real detector configuration is likely to be based on an array with each element pointing towards the region of the Bragg peak. Not all aspects of such a real detector are included in the k-Wave representation but it generally is known to give a good approximation.

HT had been working on the simulation pipeline in C++ and has mostly reproduced a file sent to him by Ben. The remaining issues may be due to the array indexing from Matlab not being correctly matched.  

John had been in contact with Ken and HT and had ordered some parts for the SmartPhantom, including new CMOS cameras and optics and carbon fibre supplies. Epoxies have been promised FoC from RAL Advanced materials. This was under the ceiling agreed with PPD; John will check if any more funding is likely to come at the last minute from STFC. It is usually best to prepare a shopping list around Sept. each year, to be ready for last minute funding opportunities. Jeff has some optical equipment including a cooled camera, which may be up for grabs. Jeff Sykora (RAL, ISIS) and Chris Armstrong (RAL, CLF) are also looking at scintillation detectors and wavelength shifting fibres for their own applications – may be worth talking.

The commercial company XStrahl is working on hardware related to radiobiology. Emma has close contacts which may be useful when a commercial partner is needed on grant applications. https://xstrahl.com/
 
Actions:
All: comment on Jeff’s text
Anthea: simulation of the SmartPhantom
HT: moving the simulation away from Matlab
