Chipiron
High-quality 0.01 T breast MRI

Dimitri Labatf]
Chipiron - 2/8 rue Gaston Rebuffat, 75019 Paris
(Dated: April 21, 2026)

Over 40% of women have dense breast tissue, for whom mammography misses up to one cancer in
two. These patients deserve easy, routine access to MRI. Chipiron develops a light, infrastructure-
free breast-dedicated MRI device that is significantly cheaper than conventional systems, making no
compromise in image sensitivity and specificity. We introduce a new paradigm in breast imaging to
scale the availability of MRI, for the price, size and and simplicity of mammography, while avoiding

ionizing radiation and improving patient comfort.

routine as a blood test.

BREAST CANCER IMAGING TODAY

Some background on screening

Breast cancer is the most common[I] among women
worldwide. 1 in 20 women will develop breast cancer in
their lifetime, and among them 30% will die from the dis-
ease. These numbers vary wildly between geographies: in
the US, the incidence is higher with 1 in 10 women de-
veloping breast cancer, but with a significantly higher
mortality-to-survival ratio of 16%. What is more worry-
ing is that the incidence in young women is rising rapidly,
with an increase of 2.1% annually [2] from 1990 to 2018
in Europe, with no clear explanation to this day. The
good news is that early detection makes all the differ-
ence. Stage I diagnosed breast cancer has a 5-year sur-
vival rate of more than 98%][3|, the rate dropping to less
than 70% for stage III. Tumour growth is highly hetero-
geneous, but the most aggressive can reach stage III in
less than a year.

The American College of Radiology (ACR) recom-
mends annual screening for breast cancer for all women
older than 40. Depending on several factors, high risk pa-
tients can be recommended for frequent breast imaging
before that age.

The standard technique used for breast cancer screen-
ing is mammography. It is an established technique that
entered widespread clinical use in the 1960s[]. It has
made tremendous progress since then, evolving from a
rudimentary 2D X-ray technique, to the digital breast to-
mosynthesis in routine use today, allowing for 3D imaging
for the breast with high resolution.

Despite being cheap, high throughput, and very sensi-
tive in non-dense breast patients, modern mammography
suffers from important weaknesses:

e It is an unpleasant experience for the patient, as
the technique uses breast compression to obtain a
standardized image quality.

e It is ionizing, and cumulative exposure is haz-
ardous.

In the future, undergoing an MRI will be as

e Most importantly, it is not effective enough. The
sensitivity varies widely [5]depending on the precise
technique used, from as low as 55% to 90% for the
more modern approaches. This means that there
are many false negatives, which for small aggressive
tumours is a dramatic event. Specificity numbers
are closer to the 85% - 95% range, which is less of a
concern for a screening technique, where what you
want is to have the least false negatives possible.

The main reason behind the lack of sensitivity of mam-
mography is the variability between different subject’s
breast anatomy. In the United States, it is estimated[6]
that more than 40% women over 40 years of age have a
heterogeneous or extremely dense breast. These patients
tend to be at a higher risk of breast cancer, and on top of
that the mammography image is harder to read (because
the surrounding breast tissue hides tumours), leading to
an increase of false negatives. Despite its dramatic loss
of efficiency in dense breast patients, mammography re-
mains the population wide standard for breast cancer
screening today.

After a mammogram exam is completed, if there is a
suspicious finding or if the breast density makes the exam
inconclusive, the patient typically goes to a second line
modality. Depending on the type of finding and the local
context, the patient would be directed directly to biopsy,
or to another imaging modality. Ultrasound is the most
common second line imaging modality, due to its low
cost and low operational hurdle. If done well, it can
be extremely effective. However, the efficiency remains
highly operator-dependent, making its overall sensitivity
/ specificity score very unsatisfactory. Another option
that has gained market share over the last 10 years is
contrast-enhanced mammography. Although being more
sensitive and specific than digital breast tomosynthesis, it
adds IV contrast and ionizing radiation. This technique
also remains niche in most settings.

The last option in line is breast MRI, which is by far the
most superior of all techniques. Due to its cost and oper-
ational hurdle, it still is inexcusably not accessible, and
the ACR only recommends it for high-risk patients, rep-
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FIG. 1. Breast cancer screening pathway in 2026.
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FIG. 2. Table of sensitivity for different breast imaging
modalities. The sensitivity figure of 85% for mammography is
to be understood as an average figure of a very low sensitivity
in dense breasts, and a high sensitivity in non-dense breasts.

resenting only 10 to 15% of the total number of women.
These patients typically have a 20% lifetime risk of de-
veloping breast cancer, and start their screening pathway
with MRI before the age of 30.

How do we unlock access to MRI for breast imaging

Magnetic resonance imaging (MRI) is the most ad-
vanced medical imaging modality. It provides a wide
variety of soft tissue contrasts at millimetric resolution
in a few minutes of acquisition. Depending on the se-
quence used, one can visualize anatomic features, vessels,
tumors, lesions, or even subtle differences in temperature
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FIG. 3. Breast cancer is on the rise in young women.
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FIG. 4. 30-year projections call for improving the breast can-
cer screening pathway.

or chemical composition in muscles and internal organs.
Some MRI sequences even allow monitoring of metabolic
or functional activity. For all these reasons, MRI is an es-
sential tool for diagnosing many life-threatening diseases,
treatment effectiveness monitoring, and for image-guided
therapy and surgery.

In the case of breast cancer imaging, MRI can accu-
rately visualize tumours of a few millimeters size, with a
sensitivity higher than mammography, the gold standard
for screening. Using contrast agent injection, MRI is able
to accurately discriminate between benign and malignant
lesions, drastically reducing the number of false positives
and unnecessary biopsies.

Yet MRI remains largely inaccessible globally. MRI
machines typically weigh about 5 tons, require a magneti-



cally shielded room, expensive and complex maintenance,
and trained staff to operate. They produce very strong
magnetic fields using heavy, precisely engineered electro-
magnets. Higher magnetic field strength yields higher
image quality in a given scan time for two main reasons:

e Protons inside the body align with the applied
magnetic field, much like tiny bar magnets. The
stronger the field, the more protons align, and the
more signal is generated.

e The signal is detected with an inductive antenna,
and an antenna’s sensitivity increases at higher fre-
quency. Because MRI frequency is proportional to
magnetic field (19 = Bp), a higher field produces
a higher-frequency signal to which inductive anten-
nas are more sensitive.

For decades, MRI manufacturers have pushed toward
higher field strengths, as this is the primary driver of
image quality. Most clinical MRI scanners operate at 1:5
T or 3 T (with research systems up to 7 T, fewer than
150 units worldwide).

However, pushing to ever-higher fields is what makes
MRI machines so large, expensive, and ultimately not
widely accessible. Therefore, the only way to democra-
tize MRI is to achieve clinically relevant images at lower
magnetic fields. This idea is as old as clinical MRI it-
self: since the early days, engineers have tried to build
clinical-grade low-field MRIs. To date, no attempt has
achieved routine clinical use at scale, for many complex
reasons.

First (and obviously), it is very challenging to perform
MRI at lower fields, for the reasons stated above: there
is less signal and the detection is less sensitive. Con-
sequently, the signal-to-noise ratio (SNR) is low. SNR
is the key determinant of image quality: a high SNR
yields a high-quality image with fine resolution in a short
time. To address the lack of SNR at low fields, many
strategies have been implemented. One can use a more
sensitive, lower-noise detection system to improve SNR.
One can also apply denoising software techniques such
as EDITER [7] or deep-learning-based methods [§] to re-
move noise from the final images.

However, magnetic field strength is by no means the
only driver of image quality. Images produced on 1:5
T scanners have improved tremendously since the 1990s,
primarily thanks to advances in software and image re-
construction. The bottom line is that we need to (1) con-
verge on the best possible hardware to perform MRI at
low fields, and (2) make the best use of AI techniques for
image enhancement such as super-resolution, advanced
reconstruction, and denoising algorithms.

Low-field MRI has suffered for decades from a repu-
tation of poor image quality. Yet what truly matters
for clinical adoption is a combination of perceived image

quality, which can be maximized through clever acquisi-
tion procedures, and sufficiently high information qual-
ity, which comes primarily from the MRI instrumentation
and active noise cancellation techniques. There is often
a misalignment between what clinicians perceive as high
image quality and actual diagnostic power [9]. Low-field
MRI has already demonstrated the baseline sensitivity
and specificity for certain use cases.

At Chipiron, we believe that in 10 years low-field MRI
will be as common as routine blood tests, unlocking un-
precedented capabilities in health monitoring and per-
sonalized medicine. Yet the hard question isn’t what
low-field MRI can do, but rather which first use case will
drive mass adoption. A good first use case is one where:

1. Low-field MRI has the required sensitivity and
specificity, so it meets FDA thresholds and clini-
cians are comfortable using it. It goes without say-
ing that 10 mT MRI will never replace 3 T MRI;
we will still need 3 T scanners whenever they are
available, especially for the most challenging cases.
Low-field MRI will be used where it provides suffi-
cient information to make an informed clinical de-
cision.

2. High-field MRI cannot be used, whether due to lim-
ited availability, patient/environment incompati-
bility, or cost. One never wants to be directly com-
pared to high-field MRI because users would always
prefer the higher-field option if available.

3. It is clearly better than the current alternative. For
example, consider prostate cancer screening. In
theory it’s a good first use case, because compared
to the gold standard (PSA testing plus biopsy) it
is non-invasive and potentially cheaper. However,
despite promising early results, low-field MRI is
clearly not more sensitive, at best on par with the
gold standard. Even high-field MRI is not defini-
tively better than biopsy. For this reason, despite
its benefits, most clinicians would be reluctant to
use low-field MRI for fear of missing a potentially
deadly lesion.

4. Tt offers a rapid return on investment and a reliable
revenue source for the institution. This is tricky for
many diagnostic applications. The solution must
be an order-of-magnitude cheaper and more effec-
tive than the current alternative to justify the in-
vestment. It is sometimes tempting to assume that
because a solution is somewhat effective, cheaper,
and less invasive/more comfortable for the patient,
clinicians will adopt it - but this assumption has
often proven wrong.

We are fortunate to have an established competitor al-
ready on the market: Hyperfine. Their first product, the
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Swoop, was FDA-cleared in 2021, followed by a $580 M
IPO at the end of that year. It was initially marketed
for intensive care units and acute stroke diagnosis [10].
Since then, their image quality has improved dramati-
cally, mainly thanks to better Al reconstruction and de-
noising, as illustrated in Fig.

Despite these impressive improvements in image qual-
ity, a true product—market fit for the Swoop device has
yet to be found. According to the Q4 2025 financials [T1],
Hyperfine reported just over $5 M in revenue for that
quarter, corresponding to 16 installed units. The com-
pany recently pursued another use case: monitoring pa-
tients with Alzheimer’s disease (AD), specifically look-
ing for ARIA imaging abnormalities related to new AD
treatments targeting amyloid plaques. Initial results [12]
suggest that the Swoop could be as effective as high-
field MRI for tracking white matter hyperintensity vol-
ume over time. This new direction is also interesting from
a business perspective, as the imaging is performed in the
context of therapy rather than large-scale screening, po-
tentially leading to more consistent revenue. Hyperfine
is doing very important work pioneering new low-field
practices in a particularly challenging and conservative
market.

Going to ultralow fields

There are clear reasons why low-field MRI has not yet
achieved routine clinical use. Many of these reasons still
stem from the low field strength itself. Operating at 64
mT, for instance, means using a permanent magnet that
requires no electrical power or cooling. However, such
magnets are heavy (over 600 kg for Hyperfine’s system)
and very inhomogeneous (limiting the usable sequences),
and as a result they are confined to extremity imaging
in a tight geometry. Counter-intuitively, we believe that
for low-field MRI to truly break into clinical practice, we
need to go to even lower fields. Ultra-low fields (below
10 mT) enable fundamentally new approaches to MRI

for several reasons:

e Very low Bg fields can be generated with a sim-
ple copper electromagnet, replacing the heavy per-
manent magnet. The result is a very open geom-
etry that can accommodate full-body imaging of
patients of any size, with easy access to the pa-
tient. This is impossible with permanent magnets
or traditional high-field systems.

e Lower fields also mean weaker eddy currents and
susceptibility artifacts. This makes the system
compatible with most other instruments: for in-
stance, surgical tools or other imaging modalities.

e Tissue contrast can actually increase at lower
fields, allowing better discrimination between tis-
sues. This has been shown in prostate cancer
screening [I3] and acute stroke diagnosis, at fields
from a few hundred T to a few mT.

After several years of prototyping and mapping all po-
tential use cases, we made the decision to build the first
light, affordable, patient friendly, and accurate MRI de-
vice dedicated to breast imaging. Our first product will
be installed in the clinic in 2027.

TECHNOLOGY

Ultra-low field MRI

Ultra-low field MRI (ULF MRI) simply refers to MRI
performed at very low magnetic fields. The typical Bg
field we work with is below 10 mT, about a thousand
times lower than a standard clinical field (taking 3 T as
a reference). Before diving into the subtleties of very low
fields, let’s briefly review the principle of MRI and why
it is such an extraordinarily powerful imaging technique.

MRI is based on the phenomenon of nuclear magnetic
resonance (NMR). It leverages the spin properties of nu-
clei that make up molecules in the body, in particular
hydrogen. All hydrogen nuclei can be thought of as tiny
magnets, and we apply a sequence of magnetic fields to
them. By probing their response to these fields, we de-
duce local tissue properties and construct a 3D image of
the soft tissues inside the body. A typical MRI procedure
can be broken down into the following steps:

e The body is placed in a static magnetic field Bg.
The spins of hydrogen nuclei are distributed into
two quantum energy states separated by energy
AE = ~1g, with 1o = Bg. This creates a net
polarization P of the sample aligned with Bg, pro-
portional to Bg.

e We apply radiofrequency (RF) pulses at frequency
15 to the body. This perturbs the spin system out



of equilibrium: the polarization P, initially aligned
with B o, is tipped into the B transverse plane.

The spin system returns to equilibrium with char-
acteristic relaxation times T; and T,, emitting RF
signals at ! in the process. During this relax-
ation phase, we also apply spatially varying gra-
dient magnetic elds to encode spatial information
in the signal. We detect these signals with a re-
ceive coil and reconstruct maps of the local T and
T, relaxation times, which are characteristic of the
tissue. These maps form the basis of MRI images.

The process is repeated N times: exciting the sam-
ple, applying gradient elds, and measuring with
the receive coil. By averaging the reﬁulis, the
signal-to-noise ratio improves by a factor N.

If you are to remember only one equation, it should

be:
o= B o; (1)

which tells us that the central MRI frequency ! ¢ [14] is
proportional to the magnetic eld B ¢ via the gyromag-
netic ratio of the proton.

Because =2 '40 MHz/T, we have! o 120 MHz at
3 Thutonly 40kHz at1 mT. Thus, when operating at
elds between 1 and 10 mT, we deal with frequencies on
the order of 100 kHz. This 100 kHz frequency range is
interesting for a couple of reasons:

" 100 kHz is extremely slow compared to modern RF
electronics (which operate in the GHz range). This
makes it easy to design feedback and readout elec-
tronics to suppress noise and ensure system stabil-

ity.

At such low frequencies, common MRI artifacts
caused by metal (susceptibility artifacts and eddy
currents) are greatly reduced.

Body noise, which is the dominant noise source at
high elds, becomes lower than the detector's noise
at ultra-low elds. This means there is room to
improve SNR by lowering the intrinsic noise of the
detection system.

Detecting tiny NMR signals

The fundamental question for ultra-low eld MRI is
how to make the most of the very small amount of avail-
able signal. As mentioned in the introduction, two inde-
pendent factors make the challenge more severe at ultra-
low elds.

Firstly and most importantly, higher eld means more
available signal. Understanding why requires a bit of

5

guantum physics (details are given in the appendix, but
here is the gist). Hydrogen nuclei (protons) have spin
1=2 and as a consequence a magnetic moment. When
the body is placed in a magnetic eld By, these pro-
tons can occupy one of two energy states with energies
Eio = E o=2, where =~ gand !¢ = B (. If the
temperature were zero, we would expect all protons to
occupy the lowest energy state £ = E ¢=2. At room
temperature T 300 K, however, the protons are dis-
tributed between the two states. Because the thermal
energy ks T is much larger than ~!, the two states are
almost equally populated, with just a slight excess in the
lower energy state. This yields a tiny net polarization in
the direction of By. The polarization of the sample can
be approximated as

_ N(E2) N(E 1),
N(E2) +N(E 1)

~Bo

2kg T~ @

Aside from increasing the magnetic eld, nothing in this
formula can be tuned (the subject remains at body tem-
perature T). At By =3 T,we get P '10 ®, an in-
credibly small fraction (only about 10 protons in a mil-
lion contribute to the NMR signal). At B ¢ = 10 mT it
is even worse: only 30 protons per billion contribute.
This weak polarization is the fundamental curse of NMR
and explains why it is so challenging.

But our problems do not end there. To detect the
magnetic signal B,(t) emitted by the sample, the usual
approach is to use an inductive antenna: a copper loop
of area S, in which the NMR signal induces a current by
Faraday's law:

da.
dt’
where i is the current induced in the loop, R is the loop's
resistance, and = B ,S is the magnetic ux of the signal
through the loop [15]. If we consider a signal of frequency

I o (tuned such that! g = B o), the relation between the
induced current and the polarization eld B g is:

Ri = 3)

. 1
= — B ¢B,S:
| R ob2

4)
A sensitive antenna is one that produces a large current
i for a given eld B ;. This equation shows that induc-
tive antennas are much more e cient at high B. If we
lower the eld from 3 T to 10 mT, the induced current is
300 times smaller. In summary, compared to high eld
MRI, we have 300 less signal and the conventional
detection method is 300 less sensitive, amounting to

a problem of size 10; 000 to solve.

There is no way to overcome the low signal itself with-
out raising the eld or cooling the patient (which is im-
practical). Instead, we must work on the detection sys-
tem, and this is where superconducting quantum inter-
ference devices (SQUIDs) come into play. SQUIDs are



extremely sensitive magnetometers with a at frequency
response from DC up to a few hundred MHz. The core
of a SQUID is a micrometer-scale superconducting ring
(in our case made out of Niobium) interrupted by two
Josephson junctions. We provide a detailed explanation
of superconductors and SQUID operation in the supple-
mentary material. SQUIDs belong to the broad family
of "quantum sensors" [16] that includes SQUIDs, atomic
vapor magnetometers (of the SERF or scalar type), dia-
mond NV center magnetometers, kinetic inductance de-
tectors, etc.

Because SQUIDs are so small, they are rarely used
alone to measure far- eld signals. Usually, they are in-
tegrated into a larger detection system in a "current-
sensing" mode where the SQUID is coupled to a macro-
scopic antenna called a ux concentrator, similar to the
receive coil in a regular MRI. The key di erence is that a
SQUID antenna is usually gradiometric, meaning it com-
prises two coils wound in opposite directions to reject
distant uniform noise. Our approach at Chipiron, com-
pared to older SQUID MRI setups, is the invention of
a new type of SQUID-based volume gradiometer. With
this geometry, SNR improves by a factor of 3 to 10, un-
locking the possibility of performing ultra-low eld MRI
outside of a magnetically shielded room (details are pro-
vided in the appendix).

In current-sensing mode, a SQUID can be thought of as
a very high-gain, low-noise current ampli er for the MRI
antenna. The critical di erence from a conventional MRI
receive coil is that instead of using a low-noise voltage
ampli er to detect the coil's voltage, we use the SQUID
as a current-to-voltage transducer to amplify the coil's
current [17]. This subtle point is the core reason why a
SQUID is the best ampli er at ultra-low elds. Indeed,
if you use a cooled pickup coil with su ciently low re-
sistance R relative to its inductive reactance L! (such
that R L), the gain of the SQUID detection chain
becomes frequency-independent. This is in contrast to
a regular MRI antenna, where you amplify voltage and
inevitably lose sensitivity as frequency drops, ho matter
what the coil's resistance is.

Al image enhancement

Ultra-low eld MRI will never replace conventional
high- eld MRI [18]. In fact, it unlocks access to MRI
in situations where high- eld systems are not feasible; in
this sense, low eld is an extension of high eld.

As mentioned earlier, the only way to enable mass
adoption of low- eld MRI is to make clinicians comfort-
able with its inherently lower image quality. With far less
signal available, one must make compromises. There are
four parameters that govern image quality, all of which
depend on the global SNR of the image:

~ Acquisition time t,
~ Contrast-to-noise ratio (CNR),
" Spatial resolution a,

"~ Signal-to-noise ratio per voxel (SNR,).

Acquisition time can be adjusted by changing the num-
ber of repetitions N of the MRI sequence. By repeating
the sequence multiple times, random noise averages out
and SNR increases. However, it is crucial to keep acqui-
sition times within clinically acceptable ranges so as not
to disrupt work ow. To that end, we keep t below 5 min-
utes per sequence. The CNR depends on eld strength
(like SNR, but more subtly). It is expected that at very
low elds, some contrasts improve, as shown in the liter-
ature for acute stroke (in vivo) [19] and prostate cancer
imaging (ex vivo) [20]. But once the eld is chosen, CNR
is xed and not tunable.

This leaves two remaining parameters: spatial resolu-
tion and SNR per voxel. While most MRI scans easily
achieve sub-millimeter resolution, we target a more mod-
est resolution of 2 2 4 mm 3. According to feedback
from a panel of 100+ radiologists we surveyed, this is
su cient for the initial use cases we envision. With ac-
quisition time and resolution xed, the SNR per voxel is
also xed. Through simulations and phantom scans, we
estimate we will achieve an SNR between 30 and 50 per
voxel; signi cantly lower than at high elds, but su cient
for the rst use cases.

The important question now is: are clinicians comfort-
able working with this baseline image quality? This is
where image enhancement techniques come into play [21].
Since the FDA clearance of Hyper ne's rst Swoop device
in 2021 and the advent of low- eld MRI in clinical prac-
tice, there has been a surge of interest in techniques to
transform low- eld images into high- eld-like synthetic
images. These techniques are especially e ective for es-
timating quantitative parameters. For example, super-
resolution algorithms have been applied to 64 mT im-
ages to quantify white matter hyperintensities in the pro-
gression of Alzheimer's disease [22]. Qualitative Al en-
hancements are another story. A recent study [23], which
caused a stir in the low- eld community, introduced a dif-
fusion model to synthesize 3 T-like images from a 55 mT
system capable of brain and body imaging. While the
perceived image quality is attering, it remains unclear
if these images have clinical value. The general problem
with any Al-based image enhancement is twofold: (1)
synthesize a clinically accurate image (avoid hallucina-
tions and preserve true anatomy), and (2) remain faith-
ful to the patient's speci c anatomy. The second point
is particularly tricky, as Al methods tend to produce an
"average" human anatomy, which could obscure small
but important patient-speci ¢ details or lesions. A good
way to mitigate this is to incorporate prior information



FIG. 6. Schematic of the dierent parts of the SQUID detection system. The image depicts a room-temperature volume
gradiometer coil that functions as a ux concentrator, with compensation coils on either side to minimize far- eld noise. The
coil is coupled to the SQUID sensor via a shielded cable at 4 K to capture and amplify the detected signal.

about the patient when available (e.g., medical history
or recent high- eld MRI). In many cases, such prior data
exist; for example, in intraoperative low- eld MRI for
neurosurgery, a pre-operative high- eld MRI provides a
very recent image of the patient's brain. Having a series
of earlier scans also allows acceleration of follow-up scans
using compressed sensing techniques [24].

We have recently begun developing a pipeline to gener-
ate synthetic 3 T-like images from ultra-low eld acqui-
sitions. Before we obtain low- eld clinical data, we are
creating an arti cial dataset by degrading high- eld im-
ages to the anticipated SNR and resolution [25]. Other
techniques for synthetic MRI image generation include
generating fully simulated data [26][27] or using a combi-
nation of scans with di erent contrasts, orientation and
resolution [28]. Using a sample from the M4ARaw 0.3 T
dataset [29] as a starting point, we downsample (crop k-
space) to adjust resolution and add white Gaussian noise
to achieve the desired SNR. This simulated dataset is
only a useful starting point and not an entirely accurate
representation of actual low- eld data, partly due to the
strong eld dependence of contrast [30]. Our initial ef-
forts focus on super-resolution techniques that require no
prior information. We have started benchmarking state-
of-the-art approaches, such as the SRDenseNet method
described by de Leeuw den Bouter et al. [31] by adapt-
ing it to 3D and a 3D V-Net architecture (a volumetric
U-Net variant) with a sliding window for added context

in training and inference. On the reconstruction side,
we are interested in methods robust to variability in the
exact sampling pattern [32] to ease integration into the
clinic.

STEPS TOWARDS BUILDING THE FIRST LOW
FIELD BREAST MRI PRODUCT

We started from an empty lab space three and a half
years ago. Since then, we have built a portfolio of pro-
totypes and human-scale devices, operating from 1 to 10
mT. Our rst 1 mT prototype, "Paci c", allowed us to
acquire our rst images and overcome many hardware
hurdles (some are explained in detail in the appendix):
taming noise from switching gradient ampli ers, stabiliz-
ing the SQUID readout chain, testing multiple acquisi-
tion consoles, and generally optimizing the system. We
then built a second MRI system, Atlantic (Fig. 7), which
served two purposes:

" Integrate a cooled pickup coil into the detec-
tion chain. The Pacic prototype used a room-
temperature pickup coil. Cooling the coil to 50
K reduces noise tenfold and dramatically increases
SNR.

" TestdierentB o eld strengths up to 10 mT. Lower
elds yield higher T, contrast but lower SNR. There
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