Hul Han
Web Bio

I nformation
Biography

Biographical Statement

Hui Han, Ph.D. is MRI Hardware Physicist in the newly established Cornell MRI
Facility (CMRIF) and works as an independent investigator in the Department of
Human Development at Cornell University. He is mostly responsible for the RF
laboratory within CMRIF. His previous PhD study at Canada UNB MRI Research
Center and postodoctoral research at Brain Imaging and Analysis Center (BIAC) in
Duke University Medical Center focused on the development of novel MRI
hardware and methodologies for in vivo and material applications (e.g., fluidsin
porous media). His research outcome has led to three US patents (filed by
universities) on MRI instrumentation that are currently under considerations for
the commercialization by leading corporations in both medical device and
petroleum industries.

Dr. Han is continuing the so-called 'IPRES' concept (integrated Parallel Reception,
Excitation, and Shimming), which is a new concept for an MRI hardware platform
combining BO shimming and RF into one integrated coil array. The new technique
can provide dramatically improved image resolution and accuracy for functional
and structural imaging (e.g., at prefrontal cortex and temporal lobes in human and
animal brain). He is also interested in other new techniques and hardware that can
provide a variety of MRI practitioners with improved in vivo spatial and temporal
image resolution.
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N/A

Teaching

Teaching and Advising Statement

Involves the instruction of graduate students.
Visiting scholars and exchange PhD students are welcome including volunteers.

Professional

Current Professional Activities



As defined by Cornell academic policy on Senior Research Associate, Dr. Han is
responsible for independently designing and implementing research projects or
programs. Specific duties may include, but are not limited to, planning,
conducting, and reporting on original research; designing, constructing, or
operating state-of-the-art research apparatus; and supervising the overall
research operations of a laboratory or facility. May serve as Principal Investigator
on a grant or contract. May serve as minor members on graduate students’ special
committees. Have extensive contacts with graduate students and guide their
research.

Awards and Professional Service:

ISMRM Junior Fellow
2013

ISMRM (International Society for Magnetic Resonance in Medicine)

Annual Meeting Program Committee, Observer
2013-2014

Overseas talent into the Academy of Week, Chinese Academy of Sciences 2012

Canada NSERC Visiting Fellowship (VF) Inventory in Government Laboratories
2010

Canada NSERC Industrial R&D Fellowship (IRDF) Inventory 2010

Chinese Government Award for Outstanding Students Abroad
2009

Resear ch

Current Research Activities

integrated Parallel Reception, Excitation and Shimming (iPRES) for MRI

Integrated shim and RF array

The interesting knowledge learned during my PhD, on RF and DC working in one
single RF coil for MR imaging an operational fuel cell (1), together with
encouraging discussions with my colleagues, have recently stimulated me to
propose the idea so-called 'IPRES' for integrated Parallel Reception, Excitation and
Shimming (2-4). This concept uses a single coil array rather than separate arrays
for parallel RF reception and BO shimming. It relies on a novel circuit design that
allows a radiofrequency current (for excitation/reception) and a direct current
(for BO shimming) to coexist independently in the same coil. The underlying
principle is simple and found widespread in electrophysics and communications
that currents or waves at different frequencies can coexist independently in

the same conductor or media without undesired interference between them.



By taking advantage of multi-channel receivers (e.g., 32) commonly available on
modern scanners, the new concept integrateds localized multi-coil BO shimming
into a conventional RF phased array (5) by innovated coil design. Therefore,
conventional muti-channel receive arrays can be replaced by the new integrated
shim-RF array. Compared to a conventional RF coil, the integrated coil provides
the add-on ability for multi-coil local BO shimming without compromising the RF
sensitivity in principle (2,4).

Compared to BO shimming coils equipped on modern MRI scanners, the multi-coil
local shimming has already been proven as a powerful strategy achieving
unprecedented homogeneous main field in the human and mouse brain (2,6,7),
which paves the way for high field MR applications for which excellent magnetic
field homogeneity is a prerequisite. Compared to recently innovated multi-coil
shimming methodology using separate shim and RF arrays (6,7), 1PRES provides
dramatically increased signal-to-nose ratio in RF reception particularly at brain
cortices and more effective local shimming simply because of the closest
proximity of the integrated coil to the subject (2,4).

Such an integrated shim-RF array is a new hardware platform that can provide a
variety of MRI practitioners with improved image spatial and/or temporal
resolution in vivo for both anatomical and functional imaging (e.g., at prefrontal
cortex and temporal lobes of human and animal brain). It is also expected to
require minimal modifications to the architecture of state-of-the-art MRI
systems.

For the first time, the idea of integrated RF/Shim array was filed for a US patent
(4) and published in a rapid communication (2), in both which the technical
challenges were outlined and solutions were also given. What's exciting, the same
Idea was proposed by another prestigious MR group almost at the same time (8)
and is currently under further development and applied to human brain

studies by different large groups (9-11).
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2. Hui Han, Bruce J. Balcom, Magnetic field gradient monitor apparatus and
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