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Candidate’s information

• MSc degree: Biomedical Engineering, Medical Devices

• Research group/laboratory: Numerical Antennas Laboratory, DIETI

• PhD start-end: 01/11/2022 – end 01/11/2025

• Scholarship type: PNRR - DM 351 Public Administration

• Periods abroad:
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o 23/06/2024 –23/ 09/2024 Public Administration Pascale Foundation  of   
Naples

o 30/10/2024 – 30/03/2025 NYU Langone Radiology Department, 660 
First Avenue, New York.



Summary of study activities 
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Ad hoc PhD courses Seminars Conference/Workshop
Radiofrequency ablations in liver 
surgery: a multidisciplinary point 

of view

CBI Science Day NYU BioEM 2024 conference 
(Bioelectromagnetic), Chania, 

Greece 

Innovation and 
Entrepreneurship

Rewire the brain: the potential 
of neuroplasticity

Federico II  New York “800 years 
of culture and innovation”, 

Cornell University, New York

Matrix Analysis for Signal 
Processing with MATLAB 

Examples

Myelin Mapping in the brain’s 
white matter using a new data-

driven analysis

Numerical methods for thermal 
analysis, modelind, and 

simulation

Some aspects of virtual medicine 
and human space science 

research

official type B tutoring activities MRI Electromagnetic 
compatibility and optimization



Research area(s)
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Electromagnetic efficiency and safety in high field magnetic resonance 
imaging (≥ 3𝑇𝑇)

• Signal to noise ratio proportional to 
the static magnetic field

SNR ∝ B0

• Resonance Larmor Frequency for 
RF coils

𝑓𝑓0 = γB0
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Foundation Pascale of Naples

• Assess risks associated with worker
exposure to gradients field due to
movement in the patient room

𝐸𝐸 =
𝑟𝑟
2

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

∗ 𝑣𝑣



PhD thesis overview
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• Problem statement: As static magnetic field strength increases, RF field
inhomogeneities grow due to higher Larmor frequency , resulting in artifacts on
medical images.

• Objective: Control the RF field through high permittivity materials (HPMs) and 
provide a physical insight into their design

• Methodology: 
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 Analytical approach to understand the effect of HPMs on RF field distribution

 Numerical simulations to validate and support analytical data 

 Experimental data obtained from the exposure of MRI phantoms employing HPMs



Research results (1)
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𝑬𝑬𝑙𝑙 𝑟𝑟 = ∑𝑛𝑛=1∞ ∑𝑚𝑚=−𝑛𝑛
𝑛𝑛 𝐸𝐸𝑙𝑙𝑙𝑙𝑙𝑙+ 𝑴𝑴𝑛𝑛𝑛𝑛

(3) + 𝐸𝐸𝑙𝑙𝑙𝑙𝑙𝑙− 𝑴𝑴𝑛𝑛𝑛𝑛
(4)

𝑯𝑯𝑙𝑙 𝑟𝑟 = 𝑘𝑘𝑙𝑙
𝑖𝑖𝑖𝑖𝜇𝜇𝑙𝑙

∑𝑛𝑛=1∞ ∑𝑚𝑚=−𝑛𝑛
𝑛𝑛 𝐸𝐸𝑙𝑙𝑙𝑙𝑙𝑙+ 𝑵𝑵𝑛𝑛𝑛𝑛

(3) + 𝐸𝐸𝑙𝑙𝑙𝑙𝑙𝑙− 𝑵𝑵𝑛𝑛𝑛𝑛
(4)

Analytical Scattering Model

Loop Coil as Field Source Electric Dipole as Field Source



Research results (2)
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Comparison with analytical dataNumerical Simulation Setup 

Numerical Analysis

𝜀𝜀𝐻𝐻𝐻𝐻𝐻𝐻

𝐵𝐵 𝑡𝑡
/
𝐵𝐵 𝑡𝑡

𝑚𝑚
𝑚𝑚𝑚𝑚



Research results (3)
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Experimental Results 



Research products
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Thanks for the attenction!


	PhD student: Vincenzo Miranda�High Permittivity Material for RF field control in High Field MRI 
	Candidate’s information
	Summary of study activities �
	Research area(s)
	Diapositiva numero 5
	PhD thesis overview
	Research results (1)
	Research results (2)
	Research results (3)
	Research products
	Thanks for the attenction!

