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Neutron sources are rather rare.
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Evolution of the PerFormancc of neutron sources

® Steady State Sources
B Pulsed Sources

1970 1980 1990 2000 2010 2020

utron Scattering, K. Skold and D. L. Price, eds., Academic Press, 1
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O There are 250 research reactors in 32 countries
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® T here are 5 sPa”ation sources in 4 countries
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Spallation Neutron Source at Oak Ridge National Laboratory

The world’s most intense pulsed, accelerator-based neutron source
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a 99 — some numbers

. Su]:)crconducting Froton | inear Accelerator

e 2.0 Ge\/ Proton energy
e 625mA (2.5mA) Ecak (average) proton current

* 5 MW Proton

cam POWCF

e 2.86 msec Pulse lengt}‘x I metre

° |4 Hz Pulse grequcncy

* 71.4 msec Periocls between Pulses

* 357 U/Pulse
o Single Target Station
) Rotating tungsten, helium coo]ed, liquid hgdrogen

e 22 instruments

v

. High re!iahilitg, low beam loss

FU Card-2, CERN, 11t June 2013 C JCarlile . I:
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—l s 352 7| MHz e il 704 42 MHz sl

“—24m—=> «40m=> 3b6m—> €324m> <« 62m > €= tbm —> & [82m —>
Source Spokes Medium B High B

{ i i

75 keV 3 MeV 78 MeV 223 MeV 532 MeV 2000 MeV

HEBT & Contingency

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 (4¢) ~
High Beta 196 606 704.4 0.90 15 (8¢) =
HEBT 100 2500 = == == ==

H. Danared, M. Eshraqi, A Fon’con, ESS
Eu Card~2, CERN, i ]thJune 2013 CJ Car]i].?
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“Sma” science at Big facilities”

Science

#American Ceramic Society

— e

High impact publications - extended list
“Chemistry of Materials, Europhys. J.E.,JACS, JMB, Langmuir, Macromolecules
Nature, Nature:Materials,Nature:Physics,
- PRL,PRB,PRC, PRE, Science

’

ISIS LLB Munich SIN-Q JAERI Berlin

PHYSICAL Journal of
REVIEW 23 Pharmaceutical Innovation

T materialsto

wew.m aterialstoday.com MARCH 2010 | VOLUME 13 |

The new carbon age
Nanotubes and Graphene a transpare|
future ahead

Available @ Springer
oniine



Neutrons are the Swiss Armg Knhce
of Analgtic techniques

T hanks to Dimitri Argyriou

FU Card-2, CERN, 11t June 2013

AR
A



EUROPEAN

“Thc stone Age didn’t end forlack of stone”

, ,Aéh cé Zaki Yamani
my Phone, my cmail) my notebook, myca culator, my atlas, my weather,

my camera, my star map, my music, my calendar, my address book...
& my training routine for Lundaloppet !

\We have to build the best facilities

with the best instruments

if we are to c!evelop, understand, and harness

New Materials

..and .99 is a centre for materials research

with ~ 6000 external users as our customers

...the Future ?

FU Card-2, CEKN, 11t June 2013 | C J @arlile
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“H: l had asked my customers what thcg wanted
theg would have said faster horses”

Flanning FHorizon GaP

\wﬂ * g . Researchers
e
itk 2? ’A;O‘QP th, J .

\We must avoid
the 4aster horses” sgndrome
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The next 50 years...
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T he view of m 959 from the North-I" astin 2025

Oresund bridge
(:openhagen

N y—


//localhost/Users/colin/Desktop/My Movies/2_ESS_TDR_Film_for_QuickTime_player.mp4

— thre do we go next...?
Tl‘lé (oldilocks solution

SOURCE

Not too sma”,
not too f:)ig,

butjust riglﬁt !

C, J Carlile




— T he Goldilocks solution

SPALLATION
SOURCE

roton Pulse length not too short, not too long, butjust right !

A 8function proton Pulse creates a d-function fast neutron Pulse

o

which will take ~ZZK[A] Ls to moderate to thermal energies.

T his is ~100 to 200 us for cold neutrons

199, SNS, J-FARC eachhasao0.6 ps proton Pulse length
ESS hasa 2.86 ms Proton Pulse leng’th

Both kinds of source are therefore seriouslg mismatched

Shorb!:)ulse sources are mismatched }35 100/0.6 = 170 times
Long~Pulse sources are mismatched bg 2860,/100= 28 times

Long~Pulse sources are ~6 times less mismatchecl, hence the long/short advantage

Note E (meV) = [81/A(A)*] so 5 meV =4 A

FU Card-2, CERN, 11t June 2013 C I Carlile :



a” T he next 50 years...
CO5

_ construct

Y commission
oPcrate
caml:)aign
Jcsign
construct
ESS Golc} commission
—_— oPerate
| ——t— —t — : >
2013 2020 2025 2035 2043 2051 2054 2065 2077

2028
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Minimising the effect on the target

D. McGinnis, M. | indroos, K. Migamoto IPAC 201

FUl Card-2, CF RN, i j th June 2013

CJ Carlile
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900 x HNSH & 30'x]

..now the Higgs boson has been Fovu'ﬁ“cl.'

]t had to be somewhere !

FU Card-2, CERN, 1 it June 2013 CJ Ca;] e



The Future | Fotential ngradeabi]ity

NEXT EXIT M | 2 nd target and neutrino source

Compressing the msec Pu]sc to match the modcrating
time of cold neutrons

Sms to 1 50Us

Peak intensity gain of 30 ti
T otal gain of 900 times t%{ag

4+ rings of 1 100m ()=
Each containing 25 Pulscs of 105ns

Fermanent magnets

FUl Card-2, CF RN, i j th June 2013
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T he next 50 years...
£S5

L construct
Y commission

oPcrate

camPaign

Jesign

construct

ESS GOlCl commission

S oPerate

Next (seneration pmmmmm Jream dreams..
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The Six Stages of a Froject

i. I nthusiasm

2. Disillusionment

3. Panic

4. Search for the guiltg

5. Funish the innocent

6. [raise and honour for the non-participants

Thanks to ]{Je” M(’j”er

FUl Card-2, CF RN, i j th June 2013
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__nvironment, Dustanability, |_nergy

Reliability = |
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