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WHAT IS CLAIMED 1S:

1. A single-sided magnetic imaging apparatus, comprising:

4 peranent waguet, whereln a Z axis is defined through the permanent magnetic into a field of view;

an clectromagnet;

a gradient coil set;

a radio frequency transmission coil;

a radio frequency reception coil;, and

@ power source, wherein the power source is configured to generate an electromaguetic field in the field of
view along the Z axis, wherein the electromagnetic field comprises a field gradient in the field of view, and wherein
a tuning of the radio frequency transuission codl is configured to target a lecation within the field gradient inthe

ficld of vicw.

2. The single-sided magnetic imaging apparatus of Claim I, wherein the tuning of the radio frequency

fransmission coil compyises repositionug the wdio freguency transmission coil along the Z axis.

953

The single-sided ruaguetic imaging apparatus of Claim [, wherein the tuning of the radio frequency

transmission coil comprises adjusting a current supplied to the radio frequency reception coil.

4. The single-sided magnetic imaging apparatus of Claim 1, wherein the taning of the wdio frequency
transmission coil comprises relocating at least one electronic component selected from a group consisting of a

i

varactor, a pin diode, a capacitator, an inductor, a MEMS switch, a solid state relav, and a mechanical relay.

5. The single-sided magnetic imaging apparaius of Claim 1, wherein the radio frequency reception coil

comprises 4 coll ponted on a disposable subsirate

6. The single-sided rug

ng apparatus of Claim 1, wherein the wdio frequency reception coil
comprises an array of radio frequency recepiion coils.
7. The single-sided magnetic imaging apparatus of Claim 6, wherein the array of radio frequency reception

cotls comprise a first cotl and a second coil, and wherein the first coil and the second cotl are decouplied.

3. The singic~sided magnetic imaging apparatus of Claim 6, wherein the array of radio frequency reception

cotls comprise a first coil and a second coil, and wherein the first coil and the second coil are positioned to receive

signals from rent directions.

9, The sin irst coil and the second coil

¢-sided magnetic imaging apparatus of Claim 8, wherein the

comprise different georetries.
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10, The single-sided magnetic imaging apparaius of Claim 6, wherein the array of radio frequency reception coils
comprise & first coil aund a second coil, and wherein the first coil aud the second coil are Jongitudinally-staggered

-

along the Z axis.

il

~sided magnetic imaging apparatus of Claim [0, wherein the first coil and the second coil

pattially overlap

12, The single-sided magnetic imaging apparatus of Claim 10, wheretn the first cotf and the second cotl are

tuned to different frequencies.
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3. The single-sided magnetic inagiug appatatus of Claim 10, wherein the first coil is tuned o correspond to a

first frequency of the field gradient field at the location along the Z axis, and wherein the second coil is tuned to

match a second frequency of the field gradient at a secound location along the Z axis.

4, The single~sided magnetic imaging appawatus of Claim {, huther coreprising a housing comprising a
concave outer surface, wherein the permanent magnet is positioned within the housing, and wherein the field of

view is external 1o the housing and offset from the concave outer surface.

IS, A method of tuning a single-sided magnetic imaging apparatus comprising a permancni magnet, an
slectromagnet, a gradient coil set, a radio frequency transwmission coil, a radio frequency reception coil and a power
source configured 1o generate an clectromagnetic ficld in a region of interest, the method of tuning comprising:
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d; and

accessing a field gradient 1o the eleciromaguetic £
adjusting a parameter of the radio frequency reception coil to target an imaging location within the field

gradient.

16. The method of Claim 15, wherein adjusting a parameter of the radio frequency reception coil to target an

imagiug location within the field gradient comprises repositioning the radio frequency transwission coil.

i7. The method of Claim 13, wherein adjusting a parameter of the radio frequency eception coil to target an
imaging location within the ficld gradient comprises adjusting a current supplied to the radio frequency reception

coil.

I8, The method of Claim 13, wherein adjusting a parameicr of the radio frequency reception coil to target an
H 4 F J

imaging location within the field gradient comprises relocating at least one electronic coruponent selected from a

group consisting of a varactor, a pin diode, a capacitator, an inductor, a MEMS swiich, a solid state rclay, and a

mechanical wlay.

19, The method of Claim 15, whercin adjusting a parameter of the radio frequency reception coll to target an
imaging location within the field gradient comprises tuning the radio frequency reception coil to a predefined

frequency based on the target avatony.
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20. The methed of Claiw 15, wherein the magnetic imaging appatatus comptises au array of radio frequency
reception coils, and wherein the method of tuming further comprises adjusting the coils in the array of radio

frequency coils to different frequencies.
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