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The Specifications

U The Static Magnet 4 The Gradient System

The "Powerhouse" of the system. It polarizes hydrogen
y K e The "Architect" of the scan. It uses spatial variations in

nuclei to create the raw signal. Higher Tesla field strengths o .
the magnetic field to encode position. Its performance

rovide the SNR necessary for micro-structural imaging.
> i S defines the sharpness, speed, and fidelity of the image.
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Analogy: The Space Observatory

o

9.4T: The Mirror
The "Light Bucket." A massive
primary mirror captures more signal
from the darkness of the brain,

increasing raw visibility.

Q ©

810 SR: Guidance

140 mT/m:Zoom

The "Resolving Power." High
gradient strength allows the

telescope to magnify and focus on

The "Tracking System." The ultra-
fast slew rate ensures the guidance

system can lock onto targets
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Comparative Metrics

Capability

Field Strength

Peak Gradient Amplitude

Max Slew Rate

Resolution Limit

Functional MRI

Standard Clinical (3T)

3.0 Tesla

45-80mT/m

200T/m/s

~1.0 mm (Isotropic)

2.4 mm (iso)
800ms (TR)

Neuro-UHF (9.4T)
9.4 Tesla

140 mT/m
810T/m/s

< 0.2 mm (Isotropic)

<1.0 mm (iso)

100ms (TR)
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How does the proposed NKI 9.4T compare to other UHF MRIs?

Total score

25
20
Scanner 9.4TNKI  10.5TMinn 11.74TFR 7T UC Berk 9.4T NL
name
15
Field
9.4 10.5 11.74 7 9.4
strength [T]
10
UISNR 1.9 2.4 2.9 1.1 1.9
Gradients
strength 150 70 70 200 80 S
[mT/m] .
Slew rate 0
/s 850 200 200 900 400 9.4T NKI 7T UC Berk 9.4T NL l10.5T Minn 11.74T FRl
otalscore | 22.7715 3.528 4.76644 13.86  5.7152 \ Y J

Y
Head-only MRIs Full-body MRIs
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Overview of Development

) HG4#2 Auxiliary System
GE Gradients MGI Mounts fab. Components Console Integration
?\
& 3
Z
Shielding Passive shop Shim Magnet Shimming/ First
NKI +—> Tesla simulations shim design drawings tube fab. ramp-up calibrations images
Site planni Checks and
OGS e anlfung final Bids / Award Construction
and design submission
1. Development of RF Coils
2. Development of Data Management Network
3. Communications Power Corp.
4. RF and Safety Lab
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9.4T Site

Current schedule:
* 100% submission for review and comment: August
2025
» Final Submission Check: June 2026
« Bidding for Construction: Aug 2026-Dec 2025
| e L | « Award for Contractor: September 2025
L ”“"””‘””q'll"“m‘“") ------- | « Start construction: September 2026
« Substantial completion: January 2028
« Finalize construction: April 2028
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Fringe field
Simulations

» Tesla performed simulations for Office of General
Services

* 5Gline c.a. 10 maxially and c.a. 7.5 m radially
* 9 G line inside the equipment room and control room

+ Shield weight reduced from 500 tons to 350 tons now

- 8.288465E+00

- 8.000000E+00
- 7.500000+00
H- 7.000000€-+00

H- 6.500000€+00

- 5.500000€-+00

H- 5.000000E-+00

[

MAGNET DIVISION L 4.0512082+00
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Cryogens

- Cryocoolers and cryo-
compressors

- Pre-cooling system

- Reliquefaction system
for zero boiloff

$ [thousand dollars)

Putse butm (0bd hood
Will cost $758,840 at = CORE With Gcuipment 10 Wi
ramp-up to buy 42000 L reduce consumption of b
of cryogens helium
= Cost without equipment

Pressere regulator

574,260 at ramp-up
or equipment and cryogens

N o

. Lt return it
- —_—

3 ' i . Test cryostat
- - — . P
" [l
/ I 2

1600 L re-hils or 548,000
every 6 months

$3000 maintainence
every 20000 hours

5 10 15 20 25 30 35 40

Months Fig. 6: Photograph of the helium
reliquification system

Helbum Supply

. 4: ; Fig 7. A) Rebquifier system schematic. B) Helum gof
Fig. 4: Working schematic of MPCE00 pre-cooler .
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Shim tube

R325 mm
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Electronics

GE Healthcare GE Healthcare

Components from their SIGNA 7.0T

Provide a set of SIGNA components including:

e Advanced Gradient Coil and Driver
o 120mT/m
o 900T/m/s
o Optimized Shielding
o Enhanced Cooling System
o 900 A/2200 V operating power

e Multichannel Receive Chain
o Digital Signal processing
o 64 Simultaneous receive channels
o Support for at least 32 channel
Multinuclear arrays

e Multichannel RF Transmit Chain

o Two or Eight Channel Multimodal

o Independent Waveform Synthesis

o Small signal RF and control interface
e Advanced scanning capabilities including:

o Compressed Sensing

o Hyperband simultaneous multislice
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RF Amplifiers — Communications Power Corporation

ARY 80 Dovids Drive. Sulte 3 Houppouge, New York 11788
(MmN Phone: 631.434.7306 ext 224 Fax: 631.434.7026
PREL et oBCPCAMPS COM
Web Ste: www CPCAMPS COM

MULTI CHANNEL - B1 SHIMMING CPC

NMR/MRI PLUS PULSED RF POWER AMPLIFIER SYSTEMS

Q) MODEL#9T2000M-8C

Agient Duta Captire Wedaaday, A 26, 2024
SPECIFICATIONS- 8 CHANNEL®* .

21A§202l 12:58:27
2

CH2 521 LOG 1d8/ REF 66 d dB __400000000MHz

Operating frequency 30-410 MHz

Puise powerinto 5002 20000 i) el

Gain. 6608 n«

Gain Flatness: +3dB mled ?... 15d8)

Gain Lineasity £15d CHMarkers
Phase Linearty <15 maxexcursion 5

Prase v ovr b o IfEdtiel.
Input/Output Impedance: SO!) nominal (by desigs

e FAREA.
Noise Figure: uaa.ym.

Output Noise (blankeds <20dB over thermal

Blanking Delay: <200 [\ A ToBREERAT
RF Pulse Width 20msec 8

Duty Cycle: 0% 4 6765848

é \ 376500MHz

SYSTEM FEATURES

Protection functions: User Connections, rear pane
‘Maximum forward peak power AC maing Rceptacs wu fitered
freoimieclonls Pt
i o SN £ e MY
Internal Over- temperature ';0‘% b'li"l‘""q ”RSZJM a
Interal power supply monitoring ystem Interface:
Protective ground: threaded bolts.
Cenllolx'vonl panel:
AC power on/off (Circuit Breaker) ENVIRONMENTAL
Fomard eeaed P coom e ———n
Operating temperature: +1010 40"
oG ribenh S e
AC power On Power supply faultstatus | &
Standby mode VSWR fault et . .
Blanking (Gate) Thermal fault Hyoshe: THKBWEED
o ey e 12000 ppron) STRAT 5 TOFEATCO0000 MR
Interface functions: (C= Control Input F= n.; Output)
vt nctons C=Conrolout £ cotpa O R
Standby (C/F) inevsupp)y(ﬂ
Mo
Yoo i
S

Multi-channel, multi-frequency, multi-stage
power amplifier system

[
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Stakeholders - Major

NKI sosne, Columbia = NYU Langone
@ Vaughan @7 Vaughan Sl Dan Sodickson

Franco Ray Lee Guillaume Madelin
Zia Sairam Geethanath Ilvan Kirov
Roe Christoph Juchem Ryan Brown
Milham Zhe (Sage) Chen
gc)):ffombe CE Heathcare A, MU Sinai

Thomas Foo (Gradients) Niount Haroutunian
Schroeder
RUss Rob Peters (7T) ROUSSOS

Yale Yale WEey CUNY
Robin de Graaf ﬁVHEme Lucas Parra
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rogress of Development of 9.4T MRI at NKI
2022 2023 2022 2025 2026 2027 2028
Jan- [Apr- [l [Oct- |tan |Apr- [l [Oct- [lan |Apr [Wuk- [Oct- |l |Apr- [Wuk- [Oct- [Jam- |Apr- |l [Oct |[tan- |Apr- |k [Oct- |lan- |Apr- |l [Oct |tan- oct-
Task Descripti Comments
2 escription me! Mar |June [Sept [Dec |Mar |tun [Sept [Dec |Mar |wn |sept [Dec |Mar |wn |Sept |Dec [Mar |iun |sept JDec |Mar |wn |sept [Dec |Mar |iun [sept [Dec |Mar Dec
Design completed
Building designand  |Final submission check st
construction Bids for Construction future tasks
[Awarding Contractor
Construction
(Obtain data on 9.4T magnet
with details of positions of
magnet coil elements, thermal
i shield, and dimensions
&
mteraction Perform simulations of MG to
determine if gradient coil Information s important to ensure that magnet
switching will generate does not quench, and assess eddy current field in
load on he i
magret.
Optimized MGI__|perfom MG again New stainless steel tube for lower Eddies
-
petermine passive shim (1) Assign resources to perform/optimize
superconducting shim
requirement after
(2) Estimate residual BO
Passive shim design |superconducting shim. This
! (3) Run simulation for passive shim requirement
affects shim tray design and .
(Max force on shim trays, radial space, number of
gradient coil mounting.
shim trays)
Passive shim
Passive shim fabrication
Design: (1)Gradient mounts
(2)Bed bridge and rails
(3)Coolant manifold (4)Gradient
bus connectors (5) Wire and hose
Gradient/Magnet |guides
tegration
(Gradient/magnet vibration
Fabrication of parts required for
mounting
nstalation of magnet at k| Co™Pieton of builing and elocation of magnet
o NKI campus
Magnet/gradient  |Installation of gradient coil |'7stallation of gradient coil and securing of
¢ mounting before magnet is ramped
installation e e i i
ill be done by Tesla Engineering
Magnet cooldown, ramp, and
sh|:| P They will need a field camera that will fit in the
gradient bore of 42-cm 1D
Delivery of systems electronics _|GE SIGNA 7T electronics component
Delivery of RF amplifier specific |Provided by Communication Power Corporation
to 94T system (cpe)
Development and fabrication of electronics to
Frequency Conversion Pl
Integration of all electronics components
Systems integration and testi
. _ ystems integration and testing |1 %672 o
RF transmit/receive coll -
design, fabrication, FDA IDE, and
testing
First phantom image
Checking systems configuration and performance -|
Systems N systems contle e pe
calibrations y librati gradient
field calibrations, gradient linearity calibrations
=
y Testing for PNS Can be done before magnet ramp
Testing for acoustics
AR simuations andv SAR modeling will need to be performed and
validated.
Making sure that there are no errors with the
Imaging studies Pulse sequence optimiztions |pulse sequences with slew rate or gradient 4
amplitude
First human images 'l l t h



Thank you,

Questions?

Alexandre R. Franco, PhD

May 22, 2026
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