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Step inside a Nuclear Fusion reactor!

Thematic Investing  

 
BofA Nuclear Fusion Field Trip: towards energy abundance 
BofA Sustainability, Thematic and Utilities research teams hosted a field trip to two 
pioneering nuclear fusion research centres in France: CEA which recently broke the world 
record fusion duration (22 mins), and ITER – the world’s largest fusion research project 
currently under construction. Why now? Breakthroughs in AI, material science and 
supercomputing are enabling faster testing, and expanding potential reactor designs. 
Fusion could be pivotal for decarbonisation, often viewed as the holy grail of the energy 
transition offering a safe and sustainable pathway to clean energy. Containing and 
controlling plasma (a hot charged state of matter essential for creating nuclear reactions 
that produce energy) long enough to be commercially viable remains the key challenge. 

Seeing how we recreate the conditions of the sun on earth 
Nuclear Fusion is the process that powers the sun and stars. Recreating it on earth could 
unlock limitless clean energy, with fuel abundant in seawater (deuterium), without the 
risks of chain reaction or long-lived radioactive waste (the key challenges in deploying 
nuclear fission). To do so requires the manipulation of gas into a plasma 10x hotter than 
the sun, controlling it for enough time to obtain more energy than is used to create 
these conditions. The engineering challenges of doing so remain significant - particularly 
around the creation of materials capable of handling the temperature & conditions in the 
reactor– but progress is accelerating from both government and private sector 
companies towards longer duration and higher temperature fusion. 

ITER – the world’s largest fusion research project 
ITER is the world’s largest fusion research site, a $22bn multinational project with the 
goal of demonstrating the feasibility of fusion power at scale. In a presentation and tour 
we saw the ongoing construction of the machine that will be used to create the fusion, 
and assembly of several components including cryogenics, fuel, and power sources. Up 
to 620MW electricity will be required at peak, and magnets with a field so strong they 
could theoretically be used to levitate an aircraft carrier. Whilst not due to be fully 
operational until 2039, commercialising breakthrough technologies learnt throughout the 
project may come sooner. Robotics, material science (high strength components for 
aircraft and trains), precision diagnostics improving healthcare, and enhanced mapping 
of the human brain are innovation spin-offs from ITER already cited to date.   

CEA – world record fusion plasma containment to date 
We visited CEA’s WEST tokamak nuclear fusion reactor which recently set the world 
record for holding a fusion plasma (22 minutes, at 50m degrees Celsius). The project 
serves as a test for the components ITER will need. The end goal is to control the 
plasma for longer periods, and increase temperature in the reaction >100m degrees. 
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On the road to the future of clean energy 
BofA Nuclear Fusion Field Trip: May 2025 
BofA Sustainability, Thematic and Utilities research teams hosted a field trip for 
investors to see two pioneering nuclear fusion research centres in France. We met the 
CEA – France’s Alternative Energies and Atomic Energy Commission, and ITER – the 
International Thermonuclear Experimental Reactor, in Saint-Paul-lez Durance, France. 
Both use a tokamak device – a type of magnetic confinement fusion reactor – to control 
plasma heated to millions of degrees Celsius and attempt to contain the energy created 
as part of the process. CEA’s device was constructed and the first plasma (often referred 
to as the fourth state of matter, alongside solids, liquids, and gases) achieved in 2016. 
ITER’s machine will be 10x larger, but not expected to start research operations until 
2034, fully operational in 2039. We saw the machine currently under construction.  

Fusion 101: can we recreate the sun’s process to transform energy on earth?  
Nuclear fusion is the process that powers the sun and stars, the methods of recreating it 
on earth are by fusing isotopes of hydrogen to form larger atoms creating lots of energy 
in the process. Achieving the engineering to capture that energy at the scale and cost 
effectiveness required to make it commercially viable remains the key challenge. The 
process requires fusing light atoms together releasing energy, as described by Albert 
Einstein’s E=mc2 equation on conversion of mass into energy. The process requires very 
high temperature (10x hotter than the sun: 150m degrees celsius), high particle density 
and time. These factors can be traded off against each other in different devices, most 
of which use either magnetic confinement of plasma, or inertial fusion using lasers or 
electromagnetic pulses fired at hydrogen fuel targets.  

• Magnetic fusion: using a machine such as a Tokamak to confine plasma in a donut 
shape (torus), heated to millions of degrees and using magnetic fields to hold it 
together for long enough for fusion to happen and obtain useful amounts of energy 
from it. It’s a continuous process like a furnace, drip feeding fuel to keep the 
reaction going at very low density for a long period of time. Key challenges include 
the materials required (e.g. superconducting magnets that are complex and 
expensive to produce) and complex calculations to enable it. AI, simulation and in 
future quantum computing may mitigate this. Both CEA and ITER that we visited 
adopt this approach.  

• Inertial Fusion: taking a fuel pellet and crushing it quickly (e.g. with powerful lasers 
or pulsed power) to heat and compress it to create the plasma, with the energy 
released from the high temperature and density created being captured. This is a 
repetitive pulse process, much like an internal combustion engine – you drop in a 
fuel, compress it, energy gets released, and then repeat that process. Key challenges 
are obtaining sufficient energy in the short window of time the reaction occurs, and 
the engineering required to develop the repetitive process. CEA also has ongoing 
inertial fusion research at an alternative site to the one we visited. 

The easiest fuel mix to enable fusion is deuterium and tritium (both isotopes of 
hydrogen). Deuterium is found in water and is thus abundant. Some Tritium is added to 
the process initially but then regenerated in the fusion process. Plasma physics is at the 
core of this; separating electrons from nuclei create a plasma, which produces 
significant amounts of energy if it can be contained and confined for long enough. The 
latter is what several research projects and companies are trying to achieve.  

Why fusion? Clean baseload energy with unique characteristics…and heat! 
In discussing the benefits of nuclear fusion energy could provide, both CEA/ITER 
highlighted it could overcome several shortcomings that exist with alternative forms of 
energy today. Specifically fusion would be zero carbon, deployable in any location, 
dispatchable at any time, and thus provide energy security. Furthermore it can also be 
used as a source of heat energy for industrial and energy intensive processes such as 
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metals production, desalination, or hydrogen production in future. Key to all of this 
would be not just developing the engineering required to achieve fusion, but doing so 
cost competitively – something only possible when fusion reactors moved to the nth of 
a kind. The first deployments would likely be far more expensive than alternatives owing 
to the significant technology developments incorporated in them. However, the ongoing 
operational cost could be relatively low given the abundant fuel source (deuterium, 
available from seawater), and low maintenance cost. Once in place, the ITER tokamak 
should last up to 100 years for example.  

ITER: world’s largest Fusion research project 
Visiting ITER: International Thermonuclear Experimental Reactor 
ITER is the world’s largest nuclear fusion research project, with the goal of 
demonstrating the feasibility of fusion power at scale. It’s a multinational collaborative 
project with funding both directly from contributing partner countries governments, and 
in kind through private sector manufacturing of the required parts and consultancy 
expertise required.  

In a presentation and tour hosted by the Head of Communications Laban Coblentz and 
his team, we saw the ongoing construction of the Tokamak that will be used to create 
the fusion process, and assembly of several related components including the cryostat, 
vacuum chamber and superconducting magnets.  

Exhibit 1: The ITER Worksite 
ITER is a 180-hectare site with 39 buildings to house the Tokamak device and related systems 

 
Source: ITER  

BofA GLOBAL RESEARCH 

The Geopolitics of a Clean Energy future 
The seven contributors to the project are the European Union, United States, China, 
India, Japan, South Korea, and Russia, sharing the project costs, and the experimental 
results and any intellectual property generated by the project. The success of the project 
will be dependent on collaboration between the contributing nations; whilst tough in the 
current geopolitical climate,  

Coblentz stated the common goal of the partners is to make a machine that will change 
history in his view, not only in accelerating clean energy but also breakthrough 
technologies that are learnt through the project in e.g. robotics, material science 
(particularly use of magnets), and use of AI & simulation. Furthermore, he stated part of 
the rationale for using the magnetic confinement of plasma method to attempt fusion 
(rather than inertial) was that no enriched materials like plutonium or enriched uranium 
would be created in the reactor that could be exploited to make nuclear weapons. 
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Exhibit 2: International Collaboration key to project success 
ITER is an international collaboration research project with direct and in kind 
funding contributions from country partners 

 
Source: ITER  
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 Exhibit 3: ITER organisation 
Europe as host contributes 45% to the project, with Non-EU members 
contributing 9% each 

 
Source: ITER  

BofA GLOBAL RESEARCH 
 

Fusion on earth: 10x hotter than the core of the sun 
Fusion is the process that powers stars and the sun, converting mass into energy 
produced by gravitational force. Recreating that on earth needs higher temperatures 
than the core of the sun to compensate for the lower gravitational force. This is done 
using a precision controlled magnetic field to control a burning plasma. The intended 
outcome is to use the heat created to generate electricity.  

Exhibit 4: Fusion in the Universe produced by gravitational force 
Fusion is the process that powers stars and the sun, converting mass into 
energy produced by gravitational force 

 
Source: ITER  
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 Exhibit 5: Fusion on earth: recreated with heat & magnets to control it 
Recreating fusion on earth uses higher temperatures in the absence of the 
same gravitational force the sun has, with magnets to control it 

 
Source: ITER 

 

Towards clean abundant energy, if we can contain and shape very hot plasma 
The key rationale for fusion research is pursuing a source of baseload dispatchable 
power that can be generated on demand, created from an abundant fuel source – 
deuterium from seawater, and tritium that’s recreated in the fusion reaction process – 
without the risks of chain reaction leading to thermal runaway or long-lived radioactive 
waste (the key challenges in deploying nuclear fission). To do so requires the 
manipulation of gas into a plasma 10x hotter than the sun, by injecting deuterium and 
tritium gas, electric current, electromagnetic waves and high energy particles for the 
process to occur. The engineering challenges of doing so remain significant, particularly 
around the creation of materials capable of handling this process, hence the long 
timelines for the project.  
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Exhibit 6: Why fusion? Carbon free energy abundance 
The key rationale for fusion research is to create a carbon free constant 
dispatchable power with abundant fuel supply 

 
Source: ITER  
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 Exhibit 7: The challenge: Contain plasma 10x hotter than the sun 
Fusion works by manipulating deuterium and tritium gas into a plasma 10x 
hotter than the sun; the key challenge being to contain and shape it 

 
Source: ITER  
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Raising the bar of Energy Gain 
Whilst several Tokamak reactors have achieved fusion in the past few years, none have 
reached significant energy gain, referred to as the triple product - a measure (Q) of 
magnetic field strength, density and volume. ITER is aiming to achieve a ratio of 10:1, 
achieved by increasing the size and scale of the machine relative to those that have 
been used to date, including the Tore Supra/WEST at CEA that we also visited.  

Exhibit 8: Energy Gain: ratio of output thermal power over input heating 
Whilst fusion has been achieved in several research and private companies in the last few years, the ratio of 
output thermal power to input heating (Q) has remained at or lower than 1; ITER is aiming for at least 10 

 
Source: ITER  

BofA GLOBAL RESEARCH 

Material science, fuel cycling and heat management key remaining challenges 
The key remaining challenges to successfully achieve fusion at larger scale and towards 
commercially viable reactors (in terms of energy gain and cost) per ITER are 1) creating 
the materials resistant to the extreme heat and potential damage from neutrons, 2) heat 
management (both diverting from the reaction as well as the heat removal for electricity 
generation), and 3) fuel cycle – creating the conditions for tritium to regenerate itself in 
the reaction, which has not been done continuously at scale.  
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Exhibit 9: Materials, fuel cycle, and heat management key challenges to achieve fusion commercially 
ITER cited several remaining challenges to achieving fusion at scale, particularly around the materials, fuel and 
heat management 

 
Source: ITER  

BofA GLOBAL RESEARCH 

Superconducting magnets powerful enough to lift aircraft carriers 
Superconducting magnets are used to contain and control the plasma in the fusion 
process. Per ITER the magnets under construction would achieve a magnetic field of 13 
tesla, so powerful the central soleroid alone could theoretically lift an aircraft carrier. We 
saw this under construction, with 6 of the 7 modules currently now assembled.  

Exhibit 10: Creating a Magnetic Cage 
Magnets are used in the core and surrounding the tokamak device with the 
aim of controlling and shaping the plasma 

 
Source: ITER  
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 Exhibit 11: 1 Million components in the ITER Tokamak 
The vast scale of construction requires international expertise, with >1m 
components  

 
Source: ITER  
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Power Supply: up to 620MW at peak periods 
In order to operate the vast scale of equipment under construction at ITER, the site has 
a dedicated high voltage (400kv) power line, extended from the nearby CEA site linking 
ITER to the network. Electricity requirements will range from 110MW to 620MW for 
peak periods of plasma operation. A dedicated substation transforms the electricity to 
an intermediate level (69kv).  The cooling water and cryogenic systems will require 
~80% of that supply, but during plasma operation a second pulsed power system will be 
needed to provide the superconducting magnets and heating systems sufficient energy. 
Two diesel generators can provide alternative power in emergencies.  
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Exhibit 12: Power Supply Crucial to deliver scale of energy required 
ITER has a substation on site to transform electricity from the 400kv power lines to provide ITER’s significant 
power needs: ranging from 110MW to 620MW for peak periods during plasma operation.  

 
Source: ITER  

BofA GLOBAL RESEARCH 

ITER timelines: 10-15 years until operational 
ITER’s project timelines were recently delayed owing to equipment and technical issues 
such as leakage in the thermal shields and cracking of pipes due to stress corrosion, in 
addition to regulatory and delivery delays. The original goal of 2035 plasma operational 
phase is now 2039 as a result. However, the project is already creating commercial 
potential for the technologies and materials that are under development, such as 
superconducting magnets being used to advance mapping of the human brain, run 
magnetically levitating trains, and use the high strength components in demanding 
industries such as aerospace and high precision diagnostics.    

Exhibit 13: Operational fusion delayed until 2039… 
ITER’s project timelines were delayed from an initial 2035 target to 2039 

 
Source: ITER  
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 Exhibit 14: …but commercialisation of related tech already emerging 
Use of the technologies under development may come prior to fusion 
energy, e.g. using superconducting magnets and precision diagnostics 

 
Source: ITER  

BofA GLOBAL RESEARCH 
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Inside the ITER Construction Site 
As part of the visit we toured inside the Tokamak Assembly room and Tokamak building, 
with a bus tour of the key other buildings including power source, cryostat workshop and 
cryogenics plant.  

Exhibit 15: ITER Worksite Construction 
When completed the ITER site will have 39 buildings for the fusion reactor and various inputs/processes 

 
Source: ITER  

BofA GLOBAL RESEARCH 

The key two highlights of the site visit were accessing the:  

- Assembly Hall: Tokamak components are being assembled in a 100m 
long/60m high dedicated building that we saw as part of the visit, as well as the 
assembly of the magnet coils 

- Tokamak pit: the vacuum vessel when complete will measure 19m wide by 
11m high weighing 5,200 tons, rising to 8,500 tons when the heat 
diversion/other equipment are completed. One ninth of the sections is currently 
in place which we saw being assembled.  

Exhibit 16: Inside the Tokamak Assembly  
BofA Global Research team hosted a group of investors to visit ITER’s nuclear 
fusion site under construction 

 
Source: BofA Global Research  
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 Exhibit 17: Tokamak Building under construction 
The Tokamak building under construction at ITER has separate diagnostics 
and fuel (to access Tritium) buildings either side 

 
Source: BofA Global Research 

BofA GLOBAL RESEARCH 
 

 



 

 Thematic Investing | 22 May 2025    9 
 

 

Picturing the future of Nuclear Fusion 
Pictures from the visit are included below.  

Exhibit 18: Tokamak Assembly Room 
ITER’s Tokamak components are being assembled in a 100m long/60m high dedicated building that we saw 
as part of the visit 

 
Source: BofA Global Research   

BofA GLOBAL RESEARCH 
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Exhibit 19: ITER Assembly Room 
Over 1m components will be in the final ITER Tokamak device. We visited the hall observing the vacuum vessel and magnets being assembled 

 
Source: BofA Global Research  

BofA GLOBAL RESEARCH 
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Exhibit 20: Tokamak Assembly Room: adding thermal shield and field coils to vacuum vessel sectors 
Two of the nine segments of the Tokamak are currently being assembled, each taking 6 months to complete 

 
Source: BofA Global Research  
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Exhibit 21: Tokamak Assembly Room 
Assembly of the vacuum vessel sections began in 2021; there will be 9 in 
total, each weighing 500 tons 

 
Source: BofA Global Research   

BofA GLOBAL RESEARCH 
 

 Exhibit 22: Superconducting Magnet Construction 
ITER are constructing superconducting magnets so powerful they could lift 
an aircraft carrier 

 
Source: ITER  
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Exhibit 23: Inside the ITER nuclear fusion reactor 
We visited ITER’s Tokamak construction site that will house the world’s largest Tokamak fusion reactor; one 
of the nine vacuum vessel sections in place which we saw as part of the tour 

 
Source: BofA Global Research   
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Exhibit 24: Inside the Tokamak pit 
Several supporting systems will surround the tokamak including cryostat, heat exhaust and cooling 

 
Source: BofA Global Research   

BofA GLOBAL RESEARCH 
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Exhibit 25: Power Supply Crucial to deliver scale of energy required 
ITER has a substation on site to access and convert high voltage energy 

 
Source: BofA Global Research  
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 Exhibit 26: Cryostat Lid: Final piece of the tokamak jigsaw 
The 665 ton lid to the world’s largest cryostat will complete the construction 
of the vacuum chamber surrounding the ITER Tokamak 

 
Source: BofA Global Research  

BofA GLOBAL RESEARCH 
 

CEA: the City of Low Carbon Energy 
Visiting CEA: International R&D Centre for low-carbon energy 
We visited IRFM (Institut de Recherche sur la Fusion par confinement 
Magnétique/Institute for Magnetic Fusion Research), part of the CEA (French 
Alternatives Energies and Atomic Energy Commission). Based in Cadarache, Southern 
France, next to ITER, Tore Supra is a nuclear fusion project managed by the IRFM that 
began operations in 1988, becoming the world's first tokamak to successfully use 
superconducting magnets alongside actively cooled plasma-facing components. 

The Institute do research on Magnetic Fusion as a potential future energy source. We 
saw their R&D site for low carbon energy, with lab tours of the biotechnologies facilities 
creating energy from algae and other materials, and a visit to the WEST tokamak nuclear 
fusion reactor that recently achieved the world record for holding a fusion plasma (22 
minutes, at 50m degrees Celsius). 

Material Choices enabled fusion breakthrough 
Decades of tokamak development have narrowed viable divertor material choices to just 
two: carbon-fibre composites (CFC) and tungsten. Between 2000 and 2002, Tore Supra 
was upgraded with a new CFC limiter, serving a similar function to the ITER divertor and 
designed to handle ITER-relevant heat loads of up to 10 megawatts per square metre. 
This upgrade showed that while CFC materials are highly effective at managing power 
loads and maintaining plasma compatibility, they also suffer from significant erosion 
resulting from chemical interactions between the carbon in the limiter, and hydrogen 
isotopes such as deuterium in the plasma.  

In 2012, a decision was made to modify Tore Supra into a testbed to support ITER 
development, renaming the project WEST (W Environment in Steady-state Tokamak, 
where W is the symbol for Tungsten). This transformation aims to mitigate risks and 
accelerate ITER's progress while reducing both time and expenses. As part of the WEST 
upgrade, all carbon materials were removed from the vessel. Magnetic coils were 
installed inside the vacuum chamber to reshape the plasma from circular to a D-shape, 
and the heating systems were reconfigured accordingly. From a limiter configuration, 
Tore Supra was transformed to a divertor configuration and initial experimental 
campaigns began in 2016. 

WEST as a test for components ITER will need 
Initially, ITER planned to start with a CFC divertor and later switch to tungsten before 
beginning nuclear operations with deuterium and tritium in 2027. By installing a 
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tungsten divertor from the outset however, ITER could lower costs and gain earlier 
operational experience with tungsten in the non-nuclear phase – a direct outcome of the 
WEST project progress, validated by the recent world record plasma duration.  

One of the largest operational tokamaks in the world 
We accessed the site, visited the control room and tokamak hall. With a radius of 2.4m 
at the centre of the plasma, WEST is one of the largest operational tokamaks in the 
world currently. The end goal is to control the plasma for longer periods while ensuring 
components are able to withstand the radiation, and increase the temperature in the 
reaction from 50m degrees achieved so far towards >100m. 

Exhibit 27: CEA WEST project in Cadarache (France) 
Site finalized and experiencing nuclear fusion 

 
Source: CEA-IRFM 
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 Exhibit 28: CEA WEST project in Cadarache (France) 
Site when under construction 

 
Source: CEA-IRFM 

BofA GLOBAL RESEARCH 
 

Fusion at €20k a shot 
The control room observes the conditions prior to a fusion shot, prepare parameters 
before discharge, during discharge and monitor all parameters. A team of plasma 
diagnostic physicists oversee all the measurement instruments. Each fusion shot 
currently costs €20k, limiting the volume of testing that the site can do. Much of the 
cost arises from the significant energy requirements to undertake each plasma 
operation.  

Exhibit 29: Command control room 
Control screens of one of the long duration plasma pulses trial 

 
Source: CEA-IRFM 

BofA GLOBAL RESEARCH 
 

 Exhibit 30: Inside ToreSupra/WEST tokamak 
The WEST tokamak from the inside 

 
Source: CEA-IRFM 

BofA GLOBAL RESEARCH 
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de Bolsa, regulated by the Comisión Nacional Bancaria y de Valores; BofAS Japan: BofA Securities Japan Co., Ltd., regulated by the Financial Services Agency; Merrill Lynch (Seoul): Merrill Lynch 
International, LLC Seoul Branch, regulated by the Financial Supervisory Service; Merrill Lynch (Taiwan): Merrill Lynch Securities (Taiwan) Ltd., regulated by the Securities and Futures Bureau; 
BofAS India: BofA Securities India Limited, regulated by the Securities and Exchange Board of India (SEBI); Merrill Lynch (Israel): Merrill Lynch Israel Limited, regulated by Israel Securities 
Authority; Merrill Lynch (DIFC): Merrill Lynch International (DIFC Branch), regulated by the Dubai Financial Services Authority (DFSA); Merrill Lynch (Brazil): Merrill Lynch S.A. Corretora de Títulos e 
Valores Mobiliários, regulated by Comissão de Valores Mobiliários; Merrill Lynch KSA Company: Merrill Lynch Kingdom of Saudi Arabia Company, regulated by the Capital Market Authority. 
This information: has been approved for publication and is distributed in the United Kingdom (UK) to professional clients and eligible counterparties (as each is defined in the rules of the FCA 
and the PRA) by MLI (UK), which is authorized by the PRA and regulated by the FCA and the PRA - details about the extent of our regulation by the FCA and PRA are available from us on request; 
has been approved for publication and is distributed in the European Economic Area (EEA) by BofASE (France), which is authorized by the ACPR and regulated by the ACPR and the AMF; has 
been considered and distributed in Japan by BofAS Japan, a registered securities dealer under the Financial Instruments and Exchange Act in Japan, or its permitted affiliates; is issued and 
distributed in Hong Kong by Merrill Lynch (Hong Kong) which is regulated by HKSFC; is issued and distributed in Taiwan by Merrill Lynch (Taiwan); is issued and distributed in India by BofAS 
India; and is issued and distributed in Singapore to institutional investors and/or accredited investors (each as defined under the Financial Advisers Regulations) by Merrill Lynch (Singapore) 
(Company Registration No 198602883D). Merrill Lynch (Singapore) is regulated by MAS. Merrill Lynch Equities (Australia) Limited (ABN 65 006 276 795), AFS License 235132 (MLEA) distributes 
this information in Australia only to 'Wholesale' clients as defined by s.761G of the Corporations Act 2001. With the exception of Bank of America N.A., Australia Branch, neither MLEA nor any of 
its affiliates involved in preparing this information is an Authorised Deposit-Taking Institution under the Banking Act 1959 nor regulated by the Australian Prudential Regulation Authority. No 
approval is required for publication or distribution of this information in Brazil and its local distribution is by Merrill Lynch (Brazil) in accordance with applicable regulations. Merrill Lynch (DIFC) is 
authorized and regulated by the DFSA. Information prepared and issued by Merrill Lynch (DIFC) is done so in accordance with the requirements of the DFSA conduct of business rules. BofA 
Europe (Frankfurt) distributes this information in Germany and is regulated by BaFin, the ECB and the CBI. BofA Securities entities, including BofA Europe and BofASE (France), may 
outsource/delegate the marketing and/or provision of certain research services or aspects of research services to other branches or members of the BofA Securities group. You may be contacted 
by a different BofA Securities entity acting for and on behalf of your service provider where permitted by applicable law. This does not change your service provider. Please refer to the Electronic 
Communications Disclaimers for further information. 
This information has been prepared and issued by BofAS and/or one or more of its non-US affiliates. The author(s) of this information may not be licensed to carry on regulated activities in your 
jurisdiction and, if not licensed, do not hold themselves out as being able to do so. BofAS and/or MLPF&S is the distributor of this information in the US and accepts full responsibility for 
information distributed to BofAS and/or MLPF&S clients in the US by its non-US affiliates. Any US person receiving this information and wishing to effect any transaction in any security 
discussed herein should do so through BofAS and/or MLPF&S and not such foreign affiliates. Hong Kong recipients of this information should contact Merrill Lynch (Asia Pacific) Limited in 
respect of any matters relating to dealing in securities or provision of specific advice on securities or any other matters arising from, or in connection with, this information. Singapore recipients 
of this information should contact Merrill Lynch (Singapore) Pte Ltd in respect of any matters arising from, or in connection with, this information. For clients that are not accredited investors, 
expert investors or institutional investors Merrill Lynch (Singapore) Pte Ltd accepts full responsibility for the contents of this information distributed to such clients in Singapore. 
General Investment Related Disclosures: 
Taiwan Readers: Neither the information nor any opinion expressed herein constitutes an offer or a solicitation of an offer to transact in any securities or other financial instrument. No part of 
this report may be used or reproduced or quoted in any manner whatsoever in Taiwan by the press or any other person without the express written consent of BofA Securities. 
This document provides general information only, and has been prepared for, and is intended for general distribution to, BofA Securities clients. Neither the information nor any opinion 
expressed constitutes an offer or an invitation to make an offer, to buy or sell any securities or other financial instrument or any derivative related to such securities or instruments (e.g., options, 
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futures, warrants, and contracts for differences). This document is not intended to provide personal investment advice and it does not take into account the specific investment objectives, 
financial situation and the particular needs of, and is not directed to, any specific person(s). This document and its content do not constitute, and should not be considered to constitute, 
investment advice for purposes of ERISA, the US tax code, the Investment Advisers Act or otherwise. Investors should seek financial advice regarding the appropriateness of investing in financial 
instruments and implementing investment strategies discussed or recommended in this document and should understand that statements regarding future prospects may not be realized. Any 
decision to purchase or subscribe for securities in any offering must be based solely on existing public information on such security or the information in the prospectus or other offering 
document issued in connection with such offering, and not on this document. 
Securities and other financial instruments referred to herein, or recommended, offered or sold by BofA Securities, are not insured by the Federal Deposit Insurance Corporation and are not 
deposits or other obligations of any insured depository institution (including, Bank of America, N.A.). Investments in general and, derivatives, in particular, involve numerous risks, including, 
among others, market risk, counterparty default risk and liquidity risk. No security, financial instrument or derivative is suitable for all investors. Digital assets are extremely speculative, volatile 
and are largely unregulated.  In some cases, securities and other financial instruments may be difficult to value or sell and reliable information about the value or risks related to the security or 
financial instrument may be difficult to obtain. Investors should note that income from such securities and other financial instruments, if any, may fluctuate and that price or value of such 
securities and instruments may rise or fall and, in some cases, investors may lose their entire principal investment. Past performance is not necessarily a guide to future performance. Levels and 
basis for taxation may change. 
This report may contain a short-term trading idea or recommendation, which highlights a specific near-term catalyst or event impacting the issuer or the market that is anticipated to have a 
short-term price impact on the equity securities of the issuer. Short-term trading ideas and recommendations are different from and do not affect a stock's fundamental equity rating, which 
reflects both a longer term total return expectation and attractiveness for investment relative to other stocks within its Coverage Cluster. Short-term trading ideas and recommendations may 
be more or less positive than a stock's fundamental equity rating. 
BofA Securities is aware that the implementation of the ideas expressed in this report may depend upon an investor's ability to "short" securities or other financial instruments and that such 
action may be limited by regulations prohibiting or restricting "shortselling" in many jurisdictions. Investors are urged to seek advice regarding the applicability of such regulations prior to 
executing any short idea contained in this report. 
Foreign currency rates of exchange may adversely affect the value, price or income of any security or financial instrument mentioned herein. Investors in such securities and instruments, 
including ADRs, effectively assume currency risk. 
BofAS or one of its affiliates is a regular issuer of traded financial instruments linked to securities that may have been recommended in this report. BofAS or one of its affiliates may, at any time, 
hold a trading position (long or short) in the securities and financial instruments discussed in this report. 
BofA Securities, through business units other than BofA Global Research, may have issued and may in the future issue trading ideas or recommendations that are inconsistent with, and reach 
different conclusions from, the information presented herein. Such ideas or recommendations may reflect different time frames, assumptions, views and analytical methods of the persons who 
prepared them, and BofA Securities is under no obligation to ensure that such other trading ideas or recommendations are brought to the attention of any recipient of this information. 
In the event that the recipient received this information pursuant to a contract between the recipient and BofAS for the provision of research services for a separate fee, and in connection 
therewith BofAS may be deemed to be acting as an investment adviser, such status relates, if at all, solely to the person with whom BofAS has contracted directly and does not extend beyond 
the delivery of this report (unless otherwise agreed specifically in writing by BofAS). If such recipient uses the services of BofAS in connection with the sale or purchase of a security referred to 
herein, BofAS may act as principal for its own account or as agent for another person. BofAS is and continues to act solely as a broker-dealer in connection with the execution of any transactions, 
including transactions in any securities referred to herein. 
Copyright and General Information:  
Copyright 2025 Bank of America Corporation. All rights reserved.  iQdatabase® is a registered service mark of Bank of America Corporation. This information is prepared for the use of BofA 
Securities clients and may not be redistributed, retransmitted or disclosed, in whole or in part, or in any form or manner, without the express written consent of BofA Securities. This document 
and its content is provided solely for informational purposes and cannot be used for training or developing artificial intelligence (AI) models or as an input in any AI application (collectively, an AI 
tool).  Any attempt to utilize this document or any of its content in connection with an AI tool without explicit written permission from BofA Global Research is strictly prohibited. BofA Global 
Research information is distributed simultaneously to internal and client websites and other portals by BofA Securities and is not publicly-available material. Any unauthorized use or disclosure 
is prohibited. Receipt and review of this information constitutes your agreement not to redistribute, retransmit, or disclose to others the contents, opinions, conclusion, or information 
contained herein (including any investment recommendations, estimates or price targets) without first obtaining express permission from an authorized officer of BofA Securities. 
Materials prepared by BofA Global Research personnel are based on public information. Facts and views presented in this material have not been reviewed by, and may not reflect information 
known to, professionals in other business areas of BofA Securities, including investment banking personnel. BofA Securities has established information barriers between BofA Global Research 
and certain business groups. As a result, BofA Securities does not disclose certain client relationships with, or compensation received from, such issuers. To the extent this material discusses 
any legal proceeding or issues, it has not been prepared as nor is it intended to express any legal conclusion, opinion or advice. Investors should consult their own legal advisers as to issues of 
law relating to the subject matter of this material. BofA Global Research personnel’s knowledge of legal proceedings in which any BofA Securities entity and/or its directors, officers and 
employees may be plaintiffs, defendants, co-defendants or co-plaintiffs with or involving issuers mentioned in this material is based on public information. Facts and views presented in this 
material that relate to any such proceedings have not been reviewed by, discussed with, and may not reflect information known to, professionals in other business areas of BofA Securities in 
connection with the legal proceedings or matters relevant to such proceedings. 
This information has been prepared independently of any issuer of securities mentioned herein and not in connection with any proposed offering of securities or as agent of any issuer of any 
securities. None of BofAS any of its affiliates or their research analysts has any authority whatsoever to make any representation or warranty on behalf of the issuer(s). BofA Global Research 
policy prohibits research personnel from disclosing a recommendation, investment rating, or investment thesis for review by an issuer prior to the publication of a research report containing 
such rating, recommendation or investment thesis. 
Any information relating to sustainability in this material is limited as discussed herein and is not intended to provide a comprehensive view on any sustainability claim with respect to any 
issuer or security. 
Any information relating to the tax status of financial instruments discussed herein is not intended to provide tax advice or to be used by anyone to provide tax advice. Investors are urged to 
seek tax advice based on their particular circumstances from an independent tax professional. 
The information herein (other than disclosure information relating to BofA Securities and its affiliates) was obtained from various sources and we do not guarantee its accuracy. This information 
may contain links to third-party websites. BofA Securities is not responsible for the content of any third-party website or any linked content contained in a third-party website. Content 
contained on such third-party websites is not part of this information and is not incorporated by reference. The inclusion of a link does not imply any endorsement by or any affiliation with BofA 
Securities. Access to any third-party website is at your own risk, and you should always review the terms and privacy policies at third-party websites before submitting any personal information 
to them. BofA Securities is not responsible for such terms and privacy policies and expressly disclaims any liability for them. 
All opinions, projections and estimates constitute the judgment of the author as of the date of publication and are subject to change without notice. Prices also are subject to change without 
notice. BofA Securities is under no obligation to update this information and BofA Securities ability to publish information on the subject issuer(s) in the future is subject to applicable quiet 
periods. You should therefore assume that BofA Securities will not update any fact, circumstance or opinion contained herein. 
Certain outstanding reports or investment opinions relating to securities, financial instruments and/or issuers may no longer be current.  Always refer to the most recent research report relating 
to an issuer prior to making an investment decision. 
In some cases, an issuer may be classified as Restricted or may be Under Review or Extended Review. In each case, investors should consider any investment opinion relating to such issuer (or 
its security and/or financial instruments) to be suspended or withdrawn and should not rely on the analyses and investment opinion(s) pertaining to such issuer (or its securities and/or financial 
instruments) nor should the analyses or opinion(s) be considered a solicitation of any kind. Sales persons and financial advisors affiliated with BofAS or any of its affiliates may not solicit 
purchases of securities or financial instruments that are Restricted or Under Review and may only solicit securities under Extended Review in accordance with firm policies. 
Neither BofA Securities nor any officer or employee of BofA Securities accepts any liability whatsoever for any direct, indirect or consequential damages or losses arising from any use of this 
information.    
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