
Nucleation, noun [nuː.klɪˈeɪ.ʃən]:
Catalyzing the process of a transformation of our industrial phase from one that is 
fossil based and carbon-emitting to a 100% clean, carbon negative-capable state.

Investing in next generation climate solutions
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Energy is society's lifeblood. But burning 
fossil fuels and allowing CO2 to escape as 

waste is threatening our planet
and humanity's future.



Nucleation Capital is a non-
traditional venture fund. 

We invest in technologies that 
address our climate crisis:

• Advanced Nuclear Energy — 4th 
generation nuclear energy designs, their 
supply chains and support ventures

• Deep Decarbonization — technologies to 
capture and utilize CO2 emissions (CCUS) 

• Macro-Energy Integration— smart grid 
innovations that optimize energy 
systems.
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Our Thesis

We invest in ventures developing innovative 
technologies that will enable us to both reduce 
our climate impacts and begin to restore the 
planet back to health in two primary ways:

1. Deploy new clean energy technologies at 
scale to better meet humanity's urgent need 
for low-cost, reliable and climate-resilient 
energy for grids, industrial heat and other 
purposes, yet reduce the CO2 emissions.

2. Draw down accumulated CO2 emissions by 
capturing CO2 from the air and using it in 
productive ways to prevent it from harming the 
climate.
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Nuclear power has 
produced the majority 
of our carbon-free (and 
toxin free) energy for 
decades, but . . .

5 • Traditional plants are aging out

• Advanced designs will provide 
higher-quality heat, superior 
performance and a range of sizes

• New designs will enable nuclear 
to serve a broader range of 
customers' energy needs and 
provide critical decarbonization.
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Nuclear (fission) energy, 
despite over 60 years of 
commercial operating history 
and one of the best safety 
records of any energy 
technology, has not had the 
social license to develop for 
most of the last few decades. 
That's finally changing and 
next-generation nuclear 
designs are ready to emerge as 
a key 21st century technology 
to enable our prosperous and 
carbon-managed future.



Fortunately, a wide array of exciting and 
compelling next-gen designs are on their way, 
targeting specific customer needs and niches.
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Artist concept of the Aurora, an 
advanced 4th generation design being 
developed by Sunnyvale-based Oklo.



First year portfolio investments*

*Note: This information showcases Nucleation's investment selections from its first year of operation. Our investment in Ultra Safe is committed but not yet 

closed. New subscribers do not get equity in these specific deals from past quarters but can use this information to gauge th e types of deals that may be closed 
during the quarters to which they subscribe. Follow-on rounds and pro-rata options may be exercised in later quarters. 8

ADAPTING TERRAPOWER'S 4TH GEN 
REACTOR TO DECARBONIZE SHIPS

FORMER SPACEX TEAM TACKLES 
EASILY DEPLOYABLE, REMOTE-
CONTROLLED MICRO-REACTOR

SOLVING THE NUCLEAR WASTE ISSUE 
WITH LOCAL, LOW-COST DEEP-
GEOLOGIC WELL BORES

Core Power, a member of Bill Gates' TerraPower/ Southern Co. / Orano consortium awarded a 
$140 million grant by the DOE, will adapt the Molten Chloride Fast Reactor (MCFR) being 
designed for use on ships for global transport and floating hydrogen production barges.

Proven systems experts left SpaceX after successful mission work to develop the most mobile, 
automated, safe and rapidly-deployable micro-reactor for use in space missions, mobile 
military activity, mining operations, emergency power needs, micro-grids and much more.

Deep Isolation finally addresses the question of waste storage utilizing mature horizontal 
drilling capabilities to place waste into deep shafts drilled near the nuclear plant, to provide 
semi-permanent (retrievable) or permanent storage at a fraction of the price, with public 
engagement and superior public satisfaction.

Full electrification will take decades. Synergetic's team brings expertise to the development of 
zero-carbon liquid fuels at scale to enable the installed base of larger industrial machines and 
commercial engines to decarbonize with minimal changes to their regular operations. They are 
crafting production solutions that deploy advanced small modular nuclear reactors.

Ultra Safe Nuclear has designed a micro-reactor that uses multiple layers of engineered safety 
improvements which provide the ultimate in safety for customers. The company is in Phase 3 
review with the CNSC for Canadian review and progressing towards its first build with OPG.

INTELLIGENCE AND EXPERIENCE 
APPLIED TO SCALING PRODUCTION OF 
CARBON-NEUTRAL LIQUID FUELS

A MICRO-REACTOR DESIGN WITH 
SAFETY INTEGRATED AT EVERY LEVEL, 
FROM FUEL TO SHUT-DOWN



Examples of other highly interesting ventures
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LASER-BASED INERTIAL FUSION 
USING THE NIF APPROACH AND 
DEPLOYING ADVANCED LASERS 
FOR NON-DESTRUCTIVE TESTING

USING AIRMINED CO2 TO MAKE 
EXTREMELY PURE DIAMONDS, 
GRAPHITE, GRAPHENE & MORE

CLEAN ENERGY FROM NUCLEAR 
WASTE VIA MOLTEN SALTS TO 
SOLVE TWO PROBLEMS AT ONCE

ACHIEVING COST-REDUCED U235 
ENRICHMENT VIA LASERS THAT 
SECURES A DOMESTIC HALEU 
SUPPLY FOR NEXT-GEN DESIGNS

Focused Energy's Inertial Fusion design is modelled on the approach developed at 
the National Ignition Facility, which achieved plasma in August 2021. Focused 
Energy's interim goal is upgrading its lasers to achieve higher power and frequency, 
which will also make specialized non-destructive testing commercially viable.

Carbon synthesis experts utilize captured and sequestered pure CO2 to create 
extremely high-quality, carbon-negative diamonds that serve a range of market 
needs, both for use as jewelry and for industrial purposes. Future markets will 
involve synthesis of graphite, graphene and other carbon-based materials.

Copenhagen Atomics is working to scale global nuclear output while reducing waste 
stockpiles by designing and building large quantities of its thermal breeder reactor 
that runs on thorium and nuclear waste and sells 560°C heat, metered by the MWh. 

Commercialization of a state-of-the-art methodology for laser enrichment of U235, 
which could revolutionize enrichment in the US and enable us to replace foreign 
enrichment with a proprietary approach that can also be applied towards 
enrichment of chlorine, lithium and other elements. 

Note: This information is being provided solely to identify examples of the types of investments the fund may consider. Thereare no assurances 
that the fund or its investors will have access to these specific portfolio investments.



Nucleation Team

Valerie Gardner
Managing Partner

Rod Adams
Managing Partner

Dr. Jonathan Tiemann
Chief Financial Officer

Rick DeGolia
Managing Member

Experience, Focus and Vision

Our team is comprised of investment thought leaders and 
nuclear energy experts connected in the mission of investing in 
and supporting entrepreneurs working to address the world's 
most wicked problem—climate change.

"We studied the data and saw that the consensus 
climate investment focus was on renewables, not 
nuclear, the technology that is actually producing 
the majority of our clean energy. So, knowing 
advanced nuclear's massive advantage for 
providing reliable decarbonization, we opted to 
focus on the contrarian approach—the "black swan" 
of clean energy—which we think will be the only 
way we succeed in eliminating fossil fuel use."

— Valerie Gardner



Investment background
Investing in advanced nuclear's critical role in decarbonizing our future

Valerie Gardner, Managing Partner

Valerie Gardner is a high tech entrepreneur who co-founded 2 tech ventures
(Willow Peripherals and WebTV Networks) realizing a $.5B exit for investors.
Thereafter, she launch an investment management firm, Tiemann Investment
Advisors, (now with more than $350 million in assets under management),
from which perch she began research into how to invest in clean energy. In
2011, Ms. Gardner learned that nuclear energy produced the majority of US
carbon-free energy. She started to explore how best to invest in nuclear 

power. Upon learning that nuclear energy was undergoing a renaissance in innovation, she began 
to attend conferences to meet the entrepreneurs involved. In 2018, Valerie and Rod Adams began 
a discussion about investing in advanced nuclear, which continues to today. Valerie holds an MBA 
from Yale University and a JD from Northeastern. She has been an angel investor, consultant and 
board member to tech start-ups. She spent a decade and a half studying climate change and 
searching for truly scalable solutions.

Rod Adams, Managing Partner

Rod Adams served multiple tours of duty in the U.S. Navy, including one as
as Engineering Officer on the USS Von Steuben before retiring as a Commander.
In 1993, he started Adams Atomic Engines, one of the first advanced nuclear 
energy ventures and holds a patent for a nuclear gas turbine innovation. Having 
lived for years within feet of a nuclear reactor, Rod was one of the earliest to 
recognize the importance and enormous benefits of next-generation nuclear 
innovation to address future clean energy needs and its potential to capture 

market share. He has long believed that private investors play a critical role in re-crafting nuclear 
energy's value proposition as accepted tech within the market. Rod brings deep knowledge of both 
traditional nuclear and advanced industry technology, players and markets and is widely respected 
as an author, podcast host and advanced nuclear visionary.

Jonathan Tiemann, CFO

Dr. Tiemann brings more than 30 years of finance and investment management 
expertise, including serving as Chief Investment Strategist for Barclays Global 
Investors (now Blackrock), as President and CIO for BARRA RogersCasey Asset 
Services and as Chief Investment Officer for AdvisorTech Corp, an early fintech 
venture where he was the architect of their quantitative-style portfolio design. 
Jonathan earned his Ph.D. at Yale University and then taught finance at Harvard
Business School for five years. He co-founded Tiemann Investment Advisors (TIA)
with Valerie and serves as president and CIO, now directly managing $350M in assets. Jonathan 
has served on numerous boards, including the Economic Advisory Board of FINRA, the Financial 
Industry Regulatory Authority and has recently joined the Fort Ross Conservancy.
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Rick DeGolia, Managing Member

Rick DeGolia is a senior executive, former Wilson Sonsini attorney, and a serial
entrepreneur (Genesys Telecommunications, Apptera, IP2USE, Green Wireless
Systems, InVisM and Cimbal), who holds several patents. At Wilson Sonsini, 
Rick represented emerging growth companies, venture capital firms and invest-
ment banks. He participated in more than 100 venture capital financings and 
25 public stock offerings. He current chairs the board of Peninsula Clean Energy, 
a Silicon Valley-based CCA and serves on the Atherton City Council. He graduated 
magna cumlaude from UC Berkeley and holds a JD from Harvard Law School.



Advisory Team
We are honored to have the support of a community of 
experts allied with our mission of helping innovative 
nuclear and CCUS enterprises bring paradigm-shifting 
technologies to market successfully. (Partial listing)

Laura Smoliar
Investment

Ray Rothrock
Investment/Technology

Ross Koningstein
Policy & Markets

Todd Allen
Technical/Innovation

James Lavin
CCUS & Operations

Bret Kugelmass
Strategy/Investment

Charles Peterson
Legal & Industry

Bob Lurie
Utility & Clean Energy

Gary Dillabough
Investment/CleanTech

12Meredith Angwin
Energy Industry

Eugene Grecheck
Nuclear Energy Expert

Marty Marinak
Physics/Lasers
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Why advanced nuclear is highly competitive

Minimal ecologic impact 

• Small, compact land footprint

• Can reuse retired coal or gas plant sites, 
saving on costs

• Can use nuclear waste as fuel

Smaller, modular, transportable

• Will be factory made and so achieve cost 
reductions

• Smaller modules will be safely, easily 
transported to location

• Reduced construction time, costs and 
financing needs

• System automation will reduce operating 
costs, augment safety

Reliable, flexible, resilient, clean
• Nuclear efficiency and capacity factors keep 

improving over time

• Flexible generation provides electricity, process 
heat, grid stabilization services, energy storage and 
load following, as needed

• Fully enclosed systems will operate in a changing 
climate with extreme weather

Sized for today but expanded tomorrow

• Scalable designs allow capacity to be added 
incrementally and cost-effectively, as needed

• Diverse designs will meet a wide array of distinctive 
customers' energy needs

• Co-location with revenue-generating "climate 
services" improves project economics

13Artist's rendering of NuScale's small modular reactor plant at night. In mid-2020, NuScale became the first company to receive an SMR design certification from the NRC.



There's growing global activity focused on next-generation 
designs: fission, fusion, RTGs and more
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Powering CCUS* is the next big challenge

❖ Capturing CO2 and sequestering large amounts are the only way to restore the 
climate to "normal" bounds but the scale needed is enormous.

❖ Technologies for capturing CO2 and converting it into useful products are coming. 
The main problem is achieving cost-effective processes that don't cause new 
emissions. Advanced nuclear is ideally suited to generate clean power 24x7.

❖ In addition to all of the new CCUS activity that is necessary, climate change will 
increase demand for air conditioning, water purification, water transport and many 
other climate services. Once again, the availability of low cost, reliable, 24x7 clean 
energy from nuclear is an essential enabler for being able to increase these 
services without worsening climate change.
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There's more than 1 trillion gigatons of excess CO2 already emitted that is forcing global warming to 
dangerous levels. It is no longer enough to stop emitting, we also must reduce existing emissions.

*CCUS stands for "Carbon Capture Utilization and Sequestration. Learn more about CCUS companies at 
AirMiners.org, a group that is building a CCUS start-up community.



Carbon capture projects move forward
A number of carbon capture projects are being
built to test different approaches to carbon 
capture and sequestration. Meanwhile,
other ventures are working to
convert captured CO2 into
products, including
synthetic hydro-
carbons.

16(Artist's rendering of the Carbon Engineering carbon capture concept.)



Why now?
Nuclear checks all the boxes that make it a great, low-GHG 
complement to intermittent sources like wind and solar

Not weather dependent
Small built footprint
Low CO2 emissions
No toxic emissions
Low mortality rate
Climate resilient
Little extraction
High capacity factor
Low refueling downtime 
Good paying, perm. jobs
Scalable systems
Helps grid performance 
Will be load following
Can be built anywhere

NUCLEAR GAS

For more than a decade, Renewable Portfolio Standards (RPS) have enabled natural gas to flourish as 
a backup to renewables. Now, states like California, Illinois and New York are moving to Clean Energy 
Standards (CES) that require utilities to focus on actual emissions reductions and restore grid 
reliability, as RTOs grapple with the costs and limitations of renewables.

✔ ✔
✔ ✔

✔
✔

✔

✔

✔

✔
✔

✔ ✔

✔ ✔
✔ ✔

✔ ✔
✔ ✔
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Critical Features



COMPONENTS OF GLOBAL ENERGY GROWTH

Global electricity demand will grow 3-4x as electrification shifts services to the grid

Prioritizing 100% clean 
electric grids: first step

▪ The IPCC prescribes CO2
reductions of 50% by 2030 and 
90-100% by 2050

▪ Global decision-makers are 
unifying around these goals

▪ Ensuring grid affordability and 
reliability requires nuclear

▪ Coal is uneconomic but bans on 
natural gas installations are also 
starting to appear in zoning codes

Transitioning 
away from coal, 
gas and oil 

Meeting new grid 
demand around 
the world

Electrification of 
transportation 
and industry

Powering new 
CO2 industries & 
carbon neutrality

Everyone deserves clean 
power energy services

▪ One billion+ people do not have 
adequate access to energy now

▪ World population will grow from 7.8 
to 9-10 billion by 2050

▪ UN Sustainable Development Goals 
seek international investment to 
bring clean energy to more regions

▪ Energy access is key to better 
quality of life and reductions in 
global instability and must grow

Electrifying as many 
energy uses as possible

▪ 21st century services increasingly 
are moving to be available online

▪ Transportation, industry and heating 
are electrifying but will take time 

▪ Synthesis of carbon-neutral liquid 
fuels will bridge the period until 
electrification can happen

▪ Advanced nuclear is being designed 
to deliver clean process heat for 
hard to electrify industrial uses.

Cleaning up the waste 
left by burning fuels

▪ CO2 must be captured and stored 
to reduce costly climate impacts

▪ CCUS firms are developing carbon-
neutral products that generate 
revenue and improve economics

▪ ~1,000 gigatons of CO2 in the sky is 
like an oil field open to anyone with 
the technology to capture it.

▪ Q45 tax credits are already spurring 
new CCUS markets and ventures
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Our Projection of how we rescue our future
The fastest path to carbon management requires scaling fission from the 2020s to 50s, followed by fusion deployment.*

GLOBAL SOURCES OF PRIMARY ENERGY GREENHOUSE GAS NET EMISSIONS

COAL OIL GAS RENEWABLES BIOFUELS

TRADITIONAL NUCLEAR FISSION & FUSION

BASELINE CONTINUATION CURRENT POLICIES: +3.6ºC BY 2100

SCENARIO WITH ADVANCED NUCLEAR & CCUS: +1.3ºC BY 2100

2020 
$6 trillion

market

Projected 
$15 trillion

market

*Graphs and scenario developed with support from EN-Roads Beta by Climate Interactive and MIT's Management Sustainability Institute.

+1.4ºC
+2.6ºF

Temperature
Increase by

2100

Parameters for this scenario: High carbon tax; Renewables, Nuclear and CCUS are subsidized; Fossil fuels lose tax primacy and must pay 
for emitted carbon. Global policies prioritize electrification, reliable grids, afforestation and funding for carbon removal.
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✓ Several decades of building renewables has not 
produced any emissions reductions because use of 
natural gas has grown even faster than renewables.

✓ Russia's invasion of Ukraine reveals the geopolitical 
risks of continued reliance on exports of natural gas. 
Increasingly, nations are recognizing the need for both 
energy independence and clean sources like nuclear.

Why invest in nuclear now?
We are running out of time to disrupt fossil fuels, reduce CO2 and reverse global warming

✓ Most all European nations are changing their minds 
about shutting nuclear and/or are looking to increase 
their nuclear energy capacity.

✓ Some 12 US states and 30 "newcomer" countries are 
taking steps to reverse former bans and add nuclear 
energy capacity where they did not have it before. Most 
of this will come from advanced designs.



Timeline of Progress towards Advanced Nuclear

The news about changing attitudes and reversals of decisions to prematurely shutter nuclear reflect a growing awareness that we need nuclear energy to 
achieve decarbonization. Not only is it clear that natural gas is not a way to decarbonize but people are realizing that nuclear is much safer than they have 
been led to believe. We are tracking this information but there's a lot of it. Please see our timeline to learn more and interact with elements.

https://nucleationcapital.com/nuclear-progress/


Future Market Opportunities

Global Energy Market
Energy is the largest market in 
the world and is the lifeblood 
of modern society.Energy-
related revenues reached an 
estimated $6 trillion in 2020. 
Experts generally project 
demand to double by 2050 
(but the need for global CCUS 
has not been factored in).

$6t

$15t

Population/Percentage 
Under-Served Energy
Despite the enormity of the 
energy market, an estimated 
1.5 billion people do not have 
access to sufficient energy. 
Our choices will determine 
whether the world's growing 
populations will be well-
served by energy or not.

10b+
/.25b

7.8b
/1+b

CO2 Emissions and 
Fossil Fuel's Share of 
Global Energy Market
The use of 600 exajoules of 
energy in 2020 released ~35 
Gigatons of CO2e. Fossil 
fuels generate 80% of global 
energy. Experts warn that 
90% of all emissions must be 
eliminated by 2050.

Nuclear's Share of 
US/Global Market
Nuclear produces over 50% 
of the US' clean energy with 
just 10% of total power plant 
capacity. To meet US carbon 
reduction goals with electri-
fication, nuclear may have to 
grow to as much as 55% of 
grid energy capacity by 2050.

Global CCUS Activity
To prevent catastrophic 
warming, as much as 1 
trillion tons of CO2 need to 
be captured and sequestered 
to restore climate health. Not 
only are major innovations 
needed but also policies and 
funding to drive revenues for 
this emerging market. 

5Gt
<10%

55% Really 
huge

35Gt
80%

10%
(52%)

Almost 
none

2020

2050
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AngelList's technology-powered interface improves fund accessibility:

About Nucleation's Rolling Fund structure

• Investors can quickly and easily subscribe online and track reports and progress in one place.

• Online subscription and administrative steps reduces costs and enables dramatically lower capital 
minimums, improving both accessibility and affordability for more accredited investors.

• Reduced fund formation costs means reduced organization and management fees, so investors 
experience less drag on their returns and stand to profit more quickly.

• Rolling fund investors can customize their subscription to meet their preferences as to amount and 
subscription term, i.e. the number of quarters over which to subscribe. They get a direct pro-rata of 
each investment made per quarter of their subscription.

• Scheduled, quarterly capital calls improve cash planning for investors. AngelList serves as the fund 
custodian and dispenses capital directly to our approved deals, providing additional security. All 
reporting is provided directly to your client account, allowing easy tracking of performance and K1s.

• Other standard venture terms apply, including a ten-year term for holding investments. All proceeds 
from liquidity events will be returned to investors when available and not re-invested.
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How the Rolling Fund differs from a standard venture capital fund:



Terms
Nucleation Subscription Portal 
Investors apply and subscribe online through our investment platform. Institutions
and investment firms may utilize an offline subscription process, if they prefer.

Minimum Subscription* 
Individuals: $5,000 per quarter, four quarter minimum.

Fees
2% per annum; 20% carry for subscriptions less than 8 quarters.
1.5% per annum and 15% carry for subscriptions of 8 quarters or longer or $100,000/quarter or greater.

Investor Rights
Pro-rata participation in every deal closed for all quarters subscribed.
GP carry withheld until all invested capital for the subscribed term has been fully repaid.
Fully-featured account portal, with reporting provided via your AngelList account.
Priority discounted access to all Nucleation Capital syndicated offerings (SPVs).

Investor Requirements
Must meet the SEC's accredited investor minimum.

* Terms may be waived at the discretion of the managing partners.

24



Valerie Gardner
valerie@nucleationcapital.com
(650) 799-4494

Rod Adams
rod@nucleationcapital.com
(410) 533-1569

NucleationCapital.com
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