JM 20/01/2022			Ion Acoustic Dose Mapping Meeting
Present:  Jeff Bamber, Ben Cox, Edoardo Giaimo, Emma Harris, HT Lau, Ken Long, John Matheson 

Discussion
There was a clash between this and the WP managers’ meeting, which will be re-timetabled.

HT is taking over Josie’s simulations and Ben had sent the relevant files to him. HT reports 3 stages of processing in the pipeline between GEANT4 and K-Wave and will reduce to a single script. From the file naming it looked like the power spectrum was computed and this caused some confusion, however it seems to be a labelling anomaly. The interaction of the beam in the water phantom gave transverse Gaussian profiles in X and Y but a flat distribution in Z – HT will look into this but commented that this is an old data set that he picked up in the first instance.

Edoardo is likewise beginning by picking up the work of a predecessor. He gave a presentation about the use of deep learning for photo acoustic imaging. He is executing simulations, with the aim of comparing image reconstruction by iterative methods with reconstruction using deep learning. He has shown good results for DL with fairly ideal data sets and will go forward to more realistic data sets with realistic noise, reflections, transducer layout, etc. Ben suggested looking at IPASC: https://www.ipasc.science/ipasc.science/ Ben and Edoardo to meet offline to explore further. Ben commented that the generation of artefacts is different in the two approaches, iterative vs. DL. The iterative approach is based on a known physical model and may make dealing with artefacts more straightforward. Ken also suggested discussions with Wayne Luk at IC might be fruitful: https://www.imperial.ac.uk/people/w.luk

JM suggested we continue to think about how to spend circa £50K in case of end-of-year money becomes available. The difficulty being to spend before end FY (in reality usually about 24th March). Jeff is discussing with Emma and believes a single transducer demo is the place to start. The transducer could be placed on motion stages to emulate an array. Jeff thinks a suitable passive cavitation detector (e.g. from Imasonic) could be in the region £3-10K. The £50K will not reach Verasonics processing electronics but ICR’s Verasonics kit could be made available on loan until we can raise funding for our own. We can then argue that the £50K expenditure is a logical step in the road to LhARA. Ben commented that he is in touch with a low noise electronics company who could supply a low noise preamp to go close to the transducer in an experimental setup, in the interest of keeping the noise down overall. Ken may have some student labour in the pipeline and suggests we should aim for the first setup with a scintillating fibre plane and ultrasonic transducer in the same water phantom, for a beam test. John and Jeff to find more data on costs – do we combine the ion acoustic kit and scintillating fibre kit into the same funding request or keep separate?

There was a discussion about the Ion Acoustic Dose Mapping section of the full LhARA proposal. It was agreed that Jeff would write the first iteration of the section, based on the previous EPSRC proposal. Everyone is invited to make comments on this draft when ready.

Actions:
JM, JB get prices for kit in case of end of year funds
JB write first draft of proposal section
BC to talk to Edoardo and possibly Wayne Luk offline
