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EEEEEEE Neutrons are the Swiss Arm9 K nife

SPALLATION
SSSSSS

of Analgtic techniques

T hanks to Dimitri Arggriou :",, -

ADS and | horium systems, Trombag ] 4th December20i1 (u J Cari i



EUROPEAN
SPALLATION
SOURCE

his is our

Primarfj
Product

“«Small science at big facilities”

Scienc

ournal

£American Ceramic Society

AR

High impact publications - extended list

Chemistry of Materials, Europhys. J.E. JACS, IMB, Langmuir, Macromolecules
Mature, Nature:Materials,Nature:Physics,

PRI - DI:FI:lJI DDF‘: IIIII?I:ll ccience

)

ISIS NIST LLB Munich SIN-Q JAERI Berlin

PuysicaL
REVIEW
LLETTERS

Lcember 201 i

bar 2 & June 2008

Journal of

Pharmaceutical Innovation

materialsto

T

e matarinlstodny.com MASCH $OH0 | VOLLME 13

The new carbon age
Manotubes and Graphene a transpare]
future ahead



— Put neutrons, like diamonds, are still rather rare...
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e We have to build the best facilities

SOURCE

with the best instruments

if we are to dévelop, understand, and harness

New Mat@rials
“T he stone Agc didrm’t end forlack of stone”

Ahme& / aki Yamani

my Phonc, my cmail, my notcbook, my calculator, my atlas, my wcathcr)
my camera, my star map, my music, my calcncjar, my address book...

& my training routine for LunclaloPPet !

Fackcc} with new materials !
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- Neutron sources outside ?:ﬂuropc
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Fesalution 5000 x 3750 px
Fres PG file download
wy pedgraphics.com

ONS
Los A!gmos

@ There are 230 research reactors in 32 countries
o There are 5 sPa”ation sources in 4 countries
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Neutron guide hall
ILL22

Experimental facilities at the ILL

Reactor operational level (D)

Reactor hall
Inclined quide Ha

Neutron quide hall-ILL7
Vercors side (WEST)

Reactor hall ILL 5 Neutron guide hall-ILL7
Experimental level (C) Chartreuse side (EAST)
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Spallation Neutron Source at Qak Ridge: National Laboratory

The world’s most intense pulsed, accelerator-based neutron source
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Copenhagen

Fast forward
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o ESS will be the world’s best source of slow neutrons

£ The ] 99 [eadlines

e T S5 will not Proéuce its first neutrons until 2019

o T 955 will cost 1479 M€, 5 to construct

F995is ditferent

« SNS, JFARC & 15]S Produce neutrons in 1 to 100 psec bur

o ESS will Pro&uce neutrons in 2.8 msec bursts

o ]LL Is a continuous neutron source
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900.x SNO & 30x]
- Putnotuntil 2050 ‘
.when thég’ve found the Higgs Boson

]t must be somewhere

: <
Colin Carlile & Ken Andersen

ADS and Thorium sgstemsj Trombag j 4th Dccembcr 2011 C J Ca e



e SS9~ some numbers

. Superconducting FProton | inear Accelerator

e 2.5 GC\/ Froton Energg
. §OmA (ZmA) Peak (average) Proton current

°* 357 U/pulse

e 2.86 msec pulse leng’ch

I metre

° 4 Hz Sulse Frequc:ncy

e 71.4 msec periods between Pulses

¢ 5sMW proton beam power
° Single Target Station
. Rotating Tungstén, helium cooled

e 22 instruments

. High réliability, low losses
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" ull Spechcication

ESS Master Programme Schedule

gs;st:sr:ﬁrdam Phases, :‘r:i';&; TProgramset up Delivery of Corstraction V

Milestones

First Neutrons
) *

[ Pre-construction phase to Instruments

Full beam power 4
on target

Program level
% [ Construction —‘—_\————____1__\_‘
’ Technical Design Report
Operati
# Preconstruction Report /J_r_T";‘S_—]

Accelerator

[ Prepare to Build ] [ Installation ]
[ Construction ]
Targe
[ Prepare to Build J [ Installation i
i Construction ]
|
nstruments (“Science Update | | Construction
[ Instrument Development
K I BE I ®i2 @2 ®i#3 i3 ®#3 #3 22 Provisional Instrument Decisions
(P2B Scientific & Technical Il:fnastructunabsm:cs for Conv. Facilities [ Operaticns ]
Conventional Design Update 4 Ground Break
Facilities | Site preparation | 4 First Building

| Construction
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iSS Design uPcJate Fhase 2010~-2012

% WC have sparecl Nno CXPCHSC
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Thanks to (sabriel [Hees
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= | inear Accelerator !agout

%352.21 MHz B o 704.42 MHz Sig-

— lém 5 & 47Tm > & 25m = & 19m — & Hm — & 108m 3 & %m —» & [W0m —

75 keV 3 MeV 50 MeV 188 MeV 606 MeV 2500 MeV

Length (m) Input Energy Frequency Geometric B # of

(MeV) (MHz) Sections
RFQ 4.7 75 x 103 352.2 -- 1 ~ 300
DTL 19 3 352.2 -- 3 ~ 300
Spoke 58 50 352.2 0.57 14 (2¢) R
Low Beta 108 188 704.4 0.70 16 (4c) e~
High Beta 196 606 704.4 0.90 15 (8c) ~
HEBT 100 2500 -- -- -- --

. Danared, M. Eshraqi, Al Fonton, A AD)
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The Accelerator work

IS gaining momentum

]FN Orsag — Mats Lincjroos & Sebastian 5ousson

Superconducting accelcrating cavities
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EUROPEAN HyArogCﬂ in Metals ch!rogen in Palladium
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The 50K transition in B-phase palladium
deuteride observed by neutron scattering

I S Anderson, D K Ross and C J Carlile
Department of Physics, Birmingham University, Birmingham B15 2TT, UK

Abstract

A first direct observation of the '50K' structural transition in beta -phase palladium
hydride has been made using neutron scattering. This observation, of a
superlattice reflection at (1/210), allows us to conclude that the transition is
essentially an order-disorder transition involving a local rearrangement of
deuterium atoms and vacancies between the eight indifferent interpenetrating
FCC sublattices having twice the original lattice parameter. The low intensity of
the reflection corresponds to a small value for the long-range order parameter
and its dimensions in reciprocal space indicate that the long-range order only
extends to about 25 A,

ADS and | horium systems, ‘Trombag ] 4th December20i1 (u J Car]il



- Target Station Dcsign Concept
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T hree options which can work well.
A baseline and a comparativc oPtion are selected.

Rotating Solid Liquic] metal
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Institute of Physies ™9 —{= B [orschungszentrum
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ESSS Encrgy Managemcnt Strategg

[ Desfgn

] Op’cimisec]

[ ] Recgclec]

Power MW

[ Consumed

Design OPtfrnisecl Recgc[ecl Consumed

Alim to reduce operations costs }39 ~9 M€ p-a.

vvaste neat re-use
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= | hisis howitis usua”y done

Elcctricitg consum!:)tion:

550 G\Nhr/gear

I lectrical fjupplg Heating Supplg

(_arbon Dioxide:
1 50,000 tonne/gear
emitted

Carbon Dioxide:
15,000 tonne/year
emitted
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= ONS Fnergy How

Todag’s most Powerpul spa”ation source

| inac including
K]gstron Ga”crg Compressor Targe’c Sta’cion
| inac Kiﬂg & helium cooling
Hclium cooling

3

»"
== ” 3
Miscellancous C ooling % - OUT

]N 140 G\/\/hr waste heat
150 (G\Whr Cooling | owers

electrici ty
Pl |1 Pad - — :; :""
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T hisis how !

- S5 willdoitin 2020
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| ink to the grid
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chcwablc, ’ Kesponsible
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120,000 tonnes,/year 50,000 tonnes,/year
saved

savc&

.....
........
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ey
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Kecyclable
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15,000 tonnes/year
saved
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- AN, Energg concept 201 |

SOURCE

The world’s first sustainable large~scale research Facilitg K

Linac & Linac Co fin thers
Klystron Gancry helium cooling 08 l\iﬁ ] N

]on}?/ﬁxlrcc 1 7MW +MW 2_ 5 O GWI", r
electri citg

Targct Station

helium coo]ing

sMW

T arget Station

& ]nstrumcnts
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EuROPEAN 30000 1 E5S Hot water outpuf
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I 55 Coolmg water

Eecomes someone else’s £ o
g 020
(W]

Heating water

Jan feb mar apr maj jun jul aug sep okt nov dec
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EUROPEAN

soaLATOn Conclusions: ]iSS energy solution

® Elcctﬁcitg consumPtion is reduced from 350 (G\Wh to 250

GWE, Part!g because of smart cooling systems and building
technologg.

s

T homas FParkerfRichard Bcng({ P’ Mats Didrikss

9SS Lun& "; nerg; eON
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