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CURRENT AREAS OF RESEARCH

nuclearfutures.princeton.edu/projects

NUCLEAR ENERGY AND CLIMATE CHANGE

Are there new reactor technologies that could be potential
“‘game changers” for nuclear power?
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WHY CONSIDER SMALL MODULAR REACTORS?

e Substantially lower investment risks
$1 billion vs $10 billion projects; combined with shorter construction times

e Better suited for electricity markets with low growth rates
Modules can be added to existing facilities “on demand”
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SMRS WITH LIFETIME CORES CAN HAVE
SIGNIFICANT INVENTORIES OF FISSILE MATERIAL

(Neutronics calculations for a notional design, 200 MWe, 30-year core life, 300 days per year)
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NUCLEAR POWER REACTORS IN THE WORLD, 2017

(449 operational reactors (5 more than in February 2011) in 31 countries currently provide ~10% of global electricity)

[ More than 10 GW installed today

)é |:| Less than 10 GW installed today .I |



SCENARIO FOR GLOBAL NUCLEAR CAPACITY, 2035-2060

GCAM policy scenario (450 ppm, stabilizes at AT =2.25 °C by the end of the century)
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NUCLEAR ENERGY &
NUCLEAR PROLIFERATION




ON THE POLICY SIDE, SPRING/SUMMER 2014

SHAPING THE IRAN NUCLEAR DEAL

INSIDE | Drone Proliferation Tests Arms Control
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NUCLEAR VERIFICATION




CONSORTIUM FOR
VERIFICATION TECHNOLOGY

@ PNN

@ Oregon State

LBN
@ LLNL
Sandia @ o

A. Glaser, MAE Advisory Council, April 2017

@® /NL

@ LANL
ndia @

7
't
U Michigan
in @ o
n State @
@ U lllinois
uke @
ORNL @ o
)_ o

MIT

6lumbia
Princeton and PPPL

14



RELEVANT NUCLEAR
ARMS CONTROL TREATIES

NUCLEAR NON-PROLIFERATION TREATY

Bans the acquisition of nuclear weapons by non-weapon states and commits the five weapon
states to nuclear disarmament; verified by IAEA safeguards

A. Glaser, MAE Advisory Council, April 2017




THOUSANDS OF NUCLEAR WEAPONS

ARE CURRENTLY NON-DEPLOYED (i.e., IN RESERVE OR AWAITING DISMANTLEMENT)

A. Glaser, MAE Advisory Council, April 2017 16


http://www.paulshambroom.com

Collimator slot BT

-~

" festobject  Detector array 4

~ \\!
s
, .

14 MeV neutron genekator
(Thermo Scientific P 385)

| dge neutron radiography setup at PPPL |5

Collimator




/ERO-KNOWLEDGE VERIFICATION

RADIOGRAPHY WITH 14 MeV NEUTRONS

(Tungsten rings replaced by lead rings)

Radiograph o
‘ (never measured) ‘ alid item

[cm] [cm] [cm]

@ Small deviations from Npyax @ Significant deviations from Nyax (2.0, 2.5, 3.0 sigma)

A. Glaser, MAE Advisory Council, April 2017 1 8



ARTICLE

Alexander Glaser', Boaz Barak? & RobertJ.

atest

 /¥
A zero—knowledge prot!
warhead yerification

object show that a high degree of

oF could have applications

physical zero-know!
technique suggests 2
the data in the first p

n ﬂ?\/X

—

COMMUNICATIONS

ARTICLE

Received 2
7 Feb 2016 |
Accepted 12 Aug 2016 | Pub
ublished xx x
xx 2016

A physic
al zero-k
cvet nowle i
ystem for nuclear warﬁeg:do\ze.?'
rific

'ppe ’

b ZUPPR .

THE NEW YORKER

Existing nuclear arms-con!
and Russia place limits on
weapons. Verification of
that deployed weapons aré
able delivery platforms, th
bombers, to which agree(
next round of nuclear art
limits on the total numb
arsenals. This would incl
non-deployed weapons. !
tion approaches, includi
in storage and warhead$
qualitatively new challeng
dassified information thi
A viable verification apPt
reliably verifying that th
disclosure of informatio
Practitioners and p¢
undrum, and prior W@
Russia and the Unite(
barriers>*. These bart
that process highly clas
but only display result
complex, and require
hidden from the inspét
invalid objects as auth
couldleak dlassified i
are serious obstacles |
In this work we ¢
problem. Rather thal
an engineered infor
ero-knowledge prd

ELEMENTS SEPTEMBER 20, 2016

THE VIRTUES OF NUCLEAR IGNORANCE

By Alex Wellerstein

comparison




VIRTUAL REALITY FOR NUCLEAR ARMS CONTROL

(with full-motion capability, co-presence, and real-time virtual radiation fields)

TO ENGAGE THE PUBLIC AND INTERNATIONAL GOVERNMENT PARTNERS
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