
The future of Carbon-free energy supply

Proud member of

- the neutron factory 
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THE PROBLEM

The Problem-Risk-Need-Analysis

RISK
Chain reaction based 

nuclear energy

RISK
Coal based heat 

production

RISK
Constant requirement of 

natural resources

RISK
Deindustrialization

RISK
Climate change

RISK
Popular uprising

RISK
Volatile renewables

RISKLoss of critical 
infrastructure

ɤall these RISKScould be avoided with ONE solution!
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RISK
Instabilities due to weak power-
grid expansions

RISK
Oil based transportation

RISK
Transuranic nuclear waste

RISK
Chain reaction



THE PROBLEM ĄSOLUTION - Compact, Safe, Profitable 
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No chain reaction

No risk of explosion

No meltdown risk

No Plutonium or Uranium 235

No rare-resource dependency

Secure energy supply

No uncontrolled nuclear waste > 100,000 years

Zero CO2 emission

Non-volatile energy

No large powerlines

High power density

High profitability with global impact

Low land-use requirements for systems

Affordable high temperature heat > hydrogen or electricity

+ USP ɷɽÒwÒɾ-effect ʖ ɽ¯ũōōģ ōģ ĄōňĄĎŦŲɾ

Criteria for a Solution



Carlo Rubbia, Nobel Prize in Physics 1984, 
CERN Director and creator of the Energy Amplifierconcept

>> 2019 ADES - Accelerator Driven Energy Source 
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"We have an energy source that could last for thousands of years, be safer than current nuclear power and 

ĤĎňĎũëŲĎ ŇŵĄĪ ŁĎŬŬ ƑëŬŲĎɠɽ Carlo Rubbia 

THE CONCEPT

27km        100km
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THE CONCEPT > ADES > SERIES PRODUCTION

& >>

ɽDŇĎũëŁĊ [ōũĮƟōň !W ĮŬ ăũĮňĤĮňĤ ŲĪĮŬ ƑōũŁĊ-changing concept into 

ŬĎũĮĎŬ ŦũōĊŵĄŲĮōň ăƗ ŵŬĮňĤ »ĪōũĮŵŇ ʲ ĄōŇŦëĄŲ ŦëũŲĮĄŁĎ ëĄĄĎŁĎũëŲōũŬɾ 

ɽÒĎ ĄëŁŁ ĮŲ !@Dµ ɷ!ĄĄĎŁĎũëŲōũ @ũĮƐĎň DňĎũĤƗ µōŵũĄĎ ɽ  Florian Wagner 



THIS FUSION IS THE SOLUTION

THE FUSION OF THE 4 RELEVANT FACTORS OF ADES
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No Plutonium and Uranium added 
>> no transuranic waste
No critical chain reaction needed
>> no risk of explosion



ADES & Thorium ɷPowerful combination - Energy equivalent 

OIL vs. THORIUM (Th)
2.800.000  x 0,34  x

OIL: Barrel = 2.800.000 pcs.
m = 360.000.000 [kg]
E =4,4 [TWh]

=

THORIUM energy-eq:
m = 440 [kg] V = 44L ~ 0,3 Barrel
E =4,4 [TWh]

OIL

Thorium & ADES



EXECUTIVE SUMMARY  ADES (Accelerator Driven Energy Source) 

The Scalable and Risk-Optimized Solution for COϜ-Free Energy
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1 x ADES module: 25 MW(th) for 20 years

.. can be combined 
to create the largest system in the world!

ON/OFF switch
Å ADES has a passive-safe ON/OFF control unit. 

AI-powered optimization
Å ADES leverages AI to adjust its power output based on the installation location.

Å ADES thereby ensures optimal performance in diverse environments.

No traditional nuclear waste
Å 80%of thorium is convertedinto energy. Even the remainder contains raw materials that can be reused. 

No final repository for nuclear waste is hence necessary.

Å ADES produces 0% transuranic waste ōģ ¯ŁŵŲōňĮŵŇɡ rĎŦŲŵňĮŵŇɡ !ŇĎũĮĄĮŵŇ ëňĊ :ŵũĮŵŇɡ ɤ ĿňōƑň ëŬ 
ɽňŵĄŁĎëũ ƑëŬŲĎɾɠ

Å It only produces radioactive fission products with short half-lives.

No chain reaction
Å ADES runs subcritically.

Å When the injector impulses the thorium, it causes a reaction - but no critical chain reaction - making 
ADES much safer than conventional nuclear power plants.

Å Zero explosion risk since there is NO overpressure and NO water / steam.

Minimum maintenance
Å The final ADES module will not need to be serviced continuously.

Å A Safety Security Environment Software will ensure safe control.

Å No refueling required for 20 years



ADESɷMULTIPLE USE CASES

SEVERAL USE CASES FOR ADES

ADES modules can make a hospital self-sustaining 
- i.e. used without energy from other sources 
- Ideal for military base as well

ADES can be installed directly 
at industrial companies that 
have a high demand of heat, 
hydrogen or electricity 

ADES can be used for data 
centresto support AI or other 
critical infrastructure directly 

ADES for energy-intensive industries

ADES for critical infrastructure -protects life

ADES modules can be 
integrated into the existing 
grid and supports its 
stability

ADES can be installed at 
any gas stations to make 
e-mobility charging  
possible everywhere

ADES can be used as a redundant electricity 
support to make the conversion to carbon free 
real estates possible. 1ADES = 10.000 households

ADES can be brought to any 
place in the world at any time -
emerging markets e.g. 

ADES enhances wind, water and solar 
energy by giving them stable 
production as well

ADES modules can replace conventional (Oil | Gas | Coal) 
and risky nuclear power plants. The infrastructure can 
still be used ɷthe modules only enhance the existing 
plants 

UPGRADE of conventional 
& nuclear power plants

ADES for e-mobility
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ADES for desalination

ADES ideal for hydrogen production

Ship propulsion

20-year term without refueling



SMR vs. ADES
Withouttransuranic waste & no chain reaction risk 

Megatrend AI ɷMany companies are 
investing in SMR now
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ADES TECHNOLOGY ɷ Foundation

Č ENERGY/FUEL

Č LIQUID CARRIER

Č HIGH TEMP

Č GEOMETRY

Č HEUREKAČ ACCELERATOR

Č SHRINK ACC

Č SIZE OF REACTOR

NUCLEAR SUBMARINE



PROTOTYPE ɷALREADY UNDER CONSTRUCTION
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ADES ɷ R&D Process ɷ All components are already functioning independently

energy distribution in torus

isotope distribution in salt

CFD/FEM simulation for HX

heat exchange 
for heat extraction

SAFETY CONFIRMATON

First ADES analogue-
prototype illustrates basic 
principles: with injection 
(from left) energy level 
increases (represented by 
green light) ɷno injection: 
immediate shut down, 
which is the significant 
difference to the self-
sustaining chain reaction 
in recent NNPs ɷeven next 
generation NPPs (version 
3+4) are based on chain 
reaction. ADES nuclear 
energy generation is 
fundamentally new ɷno 
criticality because of 
external neutronic control 
WITH ENERGY INJECTION 
(Particle Accelerator) .



SERIAL PRODUCT  - 25MW(th)  - 20-year term without refueling
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Solution: A(Accelerator) D(Driven) E(Energy) S(Source) ɷADES

Å No Carbon emission / CO2-freeɷEaaS: Energy as a Service

Å Up to 25 MW(th) of non-volatile power ɷgrid integration via CALstore& AI

Å Self-sufficientfuel supply ɷfactory fill last up to 20 years (no refill required vs. OIL | GAS | COAL | WOOD | URANIUM)

Å Intrinsic safety, energy harvesting with ADES based on Thorium (100%) runs sub-critical (Safety-Key #1) with ON/OFF button (Safety-Key #2) 

Å No classical nuclear waste, just small amount of fission products ɷňō ŲũëňŬŵũëňĮĄ ŁĮĿĎ ¯ŁŵŲōňĮŵŇɡ !ŇĎũĮĄĮŵŇɡ :ŵũĮŵŇ ōũ rĎŦŲŵňĮŵŇ ɯɽňŵĄŁĎëũ ƑëŬŲĎɾɰ

Energy Generation with NO CARBON EMISSION

ADES TECHNOLOGY ɷ Key elements



HQ & TEAM & CO - Development for serial production

OFFICE TOWER and R&D EMERALD HEADQUARTER and CO-development & serial production by VDL
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37people + VDL MULTI TEAM 
(internal & external) Expert-fields are: electrical-, 
mechanical- & chemical engineering, nuclear 
physics, LASER & plasma-physics 
thermodynamics, multi-physics simulations

7-figure 
grants

8patents 
(directly or 
indirectly access) 

3 neutron 
accelerators  
(cancer use case)

8-figure 
raised capital 
and loan

4,500m2 
Laboratory 

9-figure 
valuation
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RnTnD cooperation with VDL (one-stop-shop partner incl. manufacturing)

o VDL Groep as ADES cooperation 
partner is a Dutch high-tech 
industrial leader specializing in 
advanced manufacturing for 
semiconductors, aerospace, and 
energy sectors.

o VDL plays a key role in nm-
lithography for ASML, accelerator 
components, and satellite 
technologies, delivering ultra-
precise, high-end engineering 
solutions.

o With cutting-edge expertise in 
mechatronics, precision 
machining, and system 
integration, VDL is the perfect 
partner for Emerald Horizon. 

nm-lithography 3D-printing

aerospace / satellites accelerators/CERN



ADES - R&D PROGRESS 

ADES ɷSerial production earlier than many other SMRs
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Needs analysis 
and concept

Project 
development 
and financing

ÅTeam
ÅPartners
ÅOffice
ÅLaboratory

Construction of the 
prototype components 
ADES and CALstore|
R&D partnership ɷ

Greater than expected 

Completion of 
demonstrator 

ADES and 
transition to serial 
production @VDL 

Completion of 
demonstrator 
CALstoreand 

transition to serial 
production @VDL

Financing round 2B
(for strategic 
partners only)

Foundation Financing round 1B
(prototype ADES)

Expected IPO 
(depending on ideal 
market conditions 

+/-2yr)

Financing round 1A
(prototype NES & 

contracting )

Green bond to 
finance ɷserial production 

CALstore| later ADES

Financing round 2A |
Larger than expected

<<>> 20292025

BNCT 
market 
ready

(possible to 
order now)

2027

Transition of ADES 
prototype to ADES 
demonstrator
- Faster than 
expected @ VDL

20252024
/25

12
3

3
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Reasons for high profitability
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Fastmarket entry through contracting model

high energy density and high availability of THORIUM

constant energy production or adjust its power output based on the actual need

low construction costs through serial production 

ideal from a regulatory affair 
perspective 

low ongoing costs 
20-years no refueling  
(Thorium is inexpensive, nearly no 
staff on-site necessary, no CO2 
emission costs, ideal for the  
ĤũĮĊɤɰ



SMR ɷHUGE MARKET POTENTIAL-
ADES UNIQUE no transuranic waste & no chain reaction risk

COMPETITOR COMPARISON ɷNUCLEAR
ADEScovers all 7 key areas

Source: NEA Small Modular Reactor Dashboard, 2023)

Technologies with a development horizon of 10+ years that have been made 
visible (press releases, databases, platforms) and are serious competitors to 
Emerald must show affinity in the following categories:

1. High energy density

2. Liquid salt transfer technology

3. High temperature technology (> 500°C);

4. Scalability for energy source and storage

5. Modular mechanical engineering solution with potential for industrial 

series production

6. Energy source and/or storage for nuclear energy without chain reaction

7. Primary energy source thorium (no uranium or plutonium)

There are technological competitors, in the segment of SMRs (Small Modular 
Reactors) to which Emerald's ADES can be partially assigned, in individual 
areas, but none that cover all 7 areas described above.
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ADES: NEWSPAPERS | TV  | RADIO | CONGRESS | ADRESS

IMPRINT
Emerald Horizon AG
Karl-Huber-Gasse 15
Emerald Lab Building
A-8041 Graz
AUSTRIA/Europa
Tel: +43 316 574648
E-Mail: office@emerald-horizon.com
Company register number: FN517877i
Commercial Register Court: Landesgerichtfür ZRS Graz

U N  C l i m a t e  I n i t i a t i v e s  I n s i g h t s  
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7 USPs - SUMMARY
T

E
A

M

1. The idea ɷthe concept - one universal energy module for several 
use cases with clear benefits compared to competitors  ensures 
exponential growth and clear benefit for the environment

2. The brains  - 37 experts - soon more than 100 with over 1,000 
years of total experience & partner network 

3. High availability in the near future - modular design prepared for 
serial production - less than 10 kg of Thorium meets the annual 
energy demand for 10,000 households.

4. High safety ɷaccelerator driven - no chain reaction, no 
plutonium, no risk of explosion, no risk of meltdown, significant 
reduction of isotopic half-life. 

5. High Income & cost efficiency ɷhigh energy density, highly 
available, constant energy production, fast market entry through 
contracting model, low ongoing costs (Thorium is inexpensive, no 
staff on-ŬĮŲĎ ňĎĄĎŬŬëũƗɡ ňō :wȩ ĎŇĮŬŬĮōň ĄōŬŲŬɡɤɰɡ ŁōƑ 
construction costs through serial production- prepared for 
increasing demand

6. Low investor risk because of solid basic research - (based on 2 
Nobel price laureates and a national laboratory) + ɼ^Ųś just one 
ĄōňŲëĮňĎũ ʱ ũĮŬĿɽ 

7. Low raw material risk ɷEmerald Thorium reserve + Thorium 
deposit all over the world (6mio tons) - in Austria, too

HIGH
SAFETY

FAST MARKET 
ENTRY

LOW COSTS &
HIGH INCOME

S
O

LU
T

IO
N

M
A

R
K

E
T

 P
O

T
E

N
T

IA
L
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EMERALD HORIZON ɷ TECHNOLOGY ɷ CALstore 

CALstore

Coming 
SOON!
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ADES SUPPORT ɷCALstoreɷLiquid salt heat storage

CALSTORE - A 5 MWH MOLTEN SALT ENERGY STORAGE SYSTEM

CALstoreis a 5 MWh Molten Salt Energy Storage System to balance energy oversupply with 
required demand. 
It is not degrading, affordable and scalable:

Å The system maintains stability in both low and high temperature conditions. 

Å As salt has a high energy density, CALstorestores large amounts of energy (5 MWh)
which can be released when needed

Å The system is entirely water-free, eliminating the risk of vapor pressure or detonation 
gas reactions.

Å Abundant, cheap, and well available salts like potassium nitrate and sodium nitrate are 
used. These salts have the capacity to store substantial amounts of energy in a 
minimal space.

Å The configuration is adaptable (salt mixture, storage capacity and temperature range) 
depending on the specific energy input and output requirements. The scalability of the 
system ensures mass-production.

Å As the system is not degrading, the storage capacity remains constant over the life-
cycle and requires only minimal maintenance. 
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TECHNOLOGY ɷ R&D CALstore_battery

 

Salt Mass Salt Latent Heat Specific Heat Capacity 
Liquid J/kg K 

Temperature 
Lower Limit 

Temperature 
Upper Limit 

526.95 kg 116 kJ/kg  
1443 Ὕ + 0.86(Ὕ2) 

Ὕ2

Ὕ1
 

225 °C 500 °C 

 

o The CALstore_battery is the smallest unit of 
the cellular system reaching out for 
scalability and modularity .

o Container integration will be finalized in 
2025 ɷ up to 40 CALstore_batteries per 20-ft 
CALstore.

o Energy input and output via heat transfer 
through the HX (h2h). Additionally, a power-
to-heat (p2h) function is integrated. 

o Each CALstore_battery can store approx. 100 
kWh of energy, with exchange power 
capacities of up to 20 kW.

o A heat transfer system is currently in 
development as a closed-loop process ɷ 
supporting h2h, p2h, and h2p subsystems.
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MEDtech 
AD-BNCT

AD-BNCT

Emerald Horizon, together with its partners, offers the most  
innovative cancer treatment:

Accelerator Driven Boron Neutron Capture Therapy

Available
NOW!
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AD-BNCT

(p,n)-target

ACC + p-source 

CT-scanner

n-shaper

MEDtech˗˗ 2+l`-¢
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AD-BNCT MEDtech˗˗ 2+l`-¢

AD-BNCTɷCancerTherapywithADESTechnology
BasicBoronNeutronCaptureTherapy(BNCT)is a targetedcancertreatmentthat
reliesonthe accumulationof boron-10isotopesin tumorcells. Thesecellsarethen
irradiatedwith low-energyneutrons, triggeringthe productionof high-energyalpha
particles,whichselectivelydestroythecancercells.
Originallyproposedin the 1930s, earlyBNCTtrials faced challengesdue to the
relianceon nuclearreactorsas neutronsources, limiting both accessibilityand
precision. However,advancementsin boroncompoundsandtargetingmethodshave
significantlyimprovedtumorcellselectivity, leadingto bettertherapeuticoutcomes.
Morerecently,the integrationof compactparticleacceleratorsas neutronsources
hastransformedBNCTintoAD-BNCT, eliminatingtheneedfor largenuclearreactors.
AD-BNCThasmadetreatmentfacilitiessafer,smaller,andmorepractical, enabling
decentralizationof thetherapyandbroaderaccessibility.
EmeraldHorizon, with its expertisein accelerator-driven systems(see: ADES,a
disruptivenuclearenergysource), providesneutronphysicsknow-howandsupports
the establishmentof BNCTcenters in hospitalsinsteadof specializedresearch
reactors.
Asaresult,AD-BNCTis becomingamoreviableandpromisingtreatmentfor hard-to-
treat cancers, offeringhighprecisionwith minimalimpacton surroundinghealthy
tissue.
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AD-BNCT MEDtech˗˗ 2+l`-¢

Preclinical studies of Boron and neutron irradiation causes tumor regression in a model of HNSCC

o Neutron irradiation alone has minimal impact on tumor growth (27 minutes, skin doses of 6 Gy eq.)

o Both BPA and Boron drug cause tumor regression in combination with neutron irradiation

o 1.000 mg/kg Boron drug causes durable tumor regression and prolongs survival


