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Light nuclel fuse into heavier nuclel

Fo

The "iron group'
of isotopes are the
most tightly bound,

Nl (most tightly bound)

6 % Pre | Elements heavier
56 Fe {  thaniron can yield
o 26 pavess MeV energy by nuclear
per nucleon fission.

- vieldfrom  binding energy. :
- nuclear fusion

2 ' Average mass
| + of fission fragments 235

Binding energy per nuclear
particle (nucleon) in MeV
BN
1

' nuclear fission  fast deuterium
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FUSION

tritium

particles . é@

m=2 m=3

1 UNIT = energy
use of one U.S.
citizen in 1 year.

Mafer =4.98 Conversion

E =(.02)c? to energy
676 units  Per kg fuel
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‘Why fusion?

Most exoenergetic
reaction in the
known universe

*Highest power

density per Kg

Lowest emission
of greenhouse
gases

*Technically safe
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Comparison of Power Systems

Annual Fuel Consumption and Waste
for a Continuous Generation of 1000 MW, el

210 trains with 100 wagons, or the distance from Amsterdam - Paris

2.700.000 tonnes M

10.000.000 tonnes CO2
219.000 tonnes SO»

29.000 tonnes NOy

11 Supertanker

1.900.000 tonnes

o

1.5 Train wa

-
St o

Fission | 32 tonnes U0,

100 a 200 K In Europe T
POlOwIaes o tmkatnsiraesnt e
100 Kg Deuterium Pick-up Truck 400 Kg of Hellum
Fusion |190Kg Trltlun; ™
(from 300 Kg °lithium) ‘O 0O ﬂ.ﬁ ? \
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A scientific and
technical challenge

Prusion/Pagda Q~0 Q~1 Q~0 Q~10 Q ~ 30
duration  ~400s 2g ~100s 400-3600s *Continuous
self-heating (o 10% 0% 70% 80 to 90%
bootstrap 209, 20% >60% <50% >60%
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JET is the world’s largest magnetic
fusion device

.; BN »‘1 Closest in design to ITER, with
__ “‘_f" unique capability to use beryllium
' .‘ wall materlals and D-T reactor fuel

) — - T S —
- Se— - -

30 years of investment in high R
technology research and 1973
1975
development P
: -~ 1983
JET remains the most ITER- = 196
relevant device world-wide #9758




EURATOM : KEY ACTION FUSION Associated Laboratories, parties to EFDA
26 Assoclates have
Contracts of Association with EC,
consolidated under the umbrella of the
European Fusion Development Agreement

One level of EFDA membership: Associates

. EFDA Associlates use JET Facilities collectively
"adus BNV . OAW
EThird-Party (non-EU MS) involvement in EFDA-JET:
e Switzerland (1979), Japan (1988), U.S. DOE (2001),

Ukraine (2002), Russia (2002), Kazakhstan (2004),
Republic of Korea (2006), India (2009), Brazil (2009)

E * Negotiations with China are ongoing
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European Fusion Programme conducted under EURATOM Treaty

European Commission
« Euratom is represented by European Commission which is also responsible for
overall management of fusion programme, including funding

Joint Undertaking for ITER and the Development of Fusion Energy, so-

called “Fusion for Energy” (F4E) (located in Barcelona, Spain)
« Euratom Domestic Agency for ITER and Implementing Agency for “Broader
Approach” projects

‘Euratom Fusion Associations
« 26 “Contracts of Association” (CoA) between Euratom and laboratories of EU
Member States (plus Switzerland) - R&D performed in these laboratories

EFDA (European Fusion Development Agreement)
(located in Garching, Germany and Culham, UK)

« Multi-lateral framework partnership agreement among all Associates and
Euratom, to co-ordinate physics and emerging technology research activities,
exploit collectively JET Facilities and promote training and career
development of researchers
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*JET diagnosiiestti
Divertor spectroécopy Reciprocating .. R AR AN
s+ All majo r measurement
Fast ion and alpha-particle diagnostic — 1- ec h n | q ue S ' n p hy S | C S are

VUV and XUV spectroscopy of divertor plasma N

50KV lithium atom beam re p rese nTed

VUV spatial scan <

Multichannel far infrared lnterferome!er

Laser Injected lrace elements
Bragg rotor x-ray spectroscopy;
VUV broadband spectroscopy \I

VUV spatial scan

+ At JET about 100 diagnostics
operational and about 20 more in
the design phase

X-ray pulse height spectrometer _Grazing incidence XUV N5 J

l broadband spectroscopy —TEd . mera
> - About 60 new or improved
-4 systems installed during EFDA

e :,‘3;;.92:2;‘; » Already acquired a maximum of

B | more than 50 GBytes of data

. per shot. Database: more than
250 Tbytes
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« European fusion programme focuses on ITER

« JET is best machine to prepare for ITER joint exploitation,
conducting highly ITER-relevant experiments and training
International scientific teams from all ITER Members,
thereby facilitating the start-up of ITER

+ JET has a 5 year perspective, with programmatic basis to 2018

(

JET’s experience in this area is of direct relevance
to ITER which is being constructed at
Cadarache, France
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