Exercise, Ultrasonics 2023

Fields of spherically focused transducers
This exercise contains some simulation tasks and comparison to theoretical values. You are provided with a matlab (script “US2023_transducer_field_calcs.m”), that performs field calculations (in water) for a 2 MHz transducer focused transducer with a radius of 10 mm. You need to run it for two different focal distances, a) F = 15 mm and b) F = 30 mm.
Read through the script carefully and make modifications where indicated, when changing the focal distance. In the second section, the tasks are also written, but you must do the calculations yourself.

TASKS (Hint: Do tasks 1-3 for one focal distance, then run the simulation with the other focal distance and do tasks 1-3 again.)

TASK 1 (2p):
Plot the intensity field of the focal region with the correct x and z coordinates and axis labels for a) and b). (Hint: imagesc)
NB! The field in PHI_v1 is a complex field (complex amplitude). You should plot intensity (does not need to be properly normalized).

TASK 2 (2p):
Determine the -3 dB lateral focal width from the image for a) and b).

TASK 3 (2p):
Determine the -3 dB depth-of-focus (axial focal width) for a) and b).

TASK 4 (3p):
Compare your simulated values in 2 and 3, values obtained by (62) and (69) in Gohari and Hussein, and for a flat (unfocused) transducer. (Olympus leaflet, eqs. 8a and 9 (NB! Olympus uses amplitudes, not intensity, so -6 dB there corresponds to -3 dB here).)





