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World-leading Pulsed
Neutron and Muon Facility

Broad Academic Base
~1500 users/yr

650+ Experiments/ yr

18 Neutron + 5 Muon
Instruments

400+ Publications/ yr

From 2009: + 7 Neutron
Instruments on TS2
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Materials & processing
Energy for the future
Environment & clean technology
Nanotechnology

Sensors & smart materials

IT & quantum devices

Drug design & pharmaceuticals
Bio-technology & materials
Cultural heritage

Fundamental physics & chemistry

Science at ISIS




ISIS users at work et
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1. Shalar Sarial (Haa Universiy and Woirmann
fmstituts, fsrac() and Shistain Sana (Weizmann
fstituts, fsracl) using Rotax to study phass and
eloment variations in Midde Sromee Age
coppér-baso axes. CBEC2ET3

2. Francaks Fillau
(GVRS, France)

5. Stuat Huntun and Natalie
Sarbw (Hagow Univevsity) wsing
study the wntevplay of
oichiomety and anon

e wheo rims from
a hiph specd train
for the identfication

4. Tom Headen (Unversity College
Londond at {5/ during hs
ivestigations of the structure of tohaviowr of ¢
Dqud toluene and coronene magnet FoNCS)
solutions iy toluone on SAVOALS. apglied magnetic £
OECRST

Emma Barmey ISI51, Xwegen Zaho (Salford University), Richard Haymes #9151 Nigel
Mellurs and Christopher Quinn (Salford University) using GEM for characterization of
phases and shart-range ordering of Ga o Fe-Ga allays. 0BEC284D

fonuka Ml

J (Cardlff University)
and Loyol Salerno Unversity,
ieady) samples for
studying the effect of polvmer
stersachemisty on potmer-
surfactant interactions.

OEC288]

7. Graig Sull and K asuki Komatse (Edinbugh Unversityd using
X0 o investigats molecudar materials Under prosse.

ISIS 2008

1515 usars at work




®m £150M project
B Key science areas:
]

Soft Matter
Advanced Materials
Bio-molecular Science
Nanoscience
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PhaSe One Instruments

Dynam ics NIMROD
LET High-
resolution
measurement of
material energy
scales

Structures

NIMROD Intermediate

wisH range order in liquids
WISH High-resolution
magnetic structure
SANS2D Large molecule
structure in multi-
component systems

LET

offSPEC
INTER

SANS2b polREF

Reflectometry

INTER Air/ liquid/ solid interface interactions

OFFSPEC Structures of membrane, protein and liquid interfaces
POLREF Interface measurements in magnetic sensor devices
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ISIS Second Target Station

B Milestones

22:30 18-SEP—2008 : average current= 17.1 pA
® First protons: 14 December 2007

® First neutrons: 3 August 2008
® 10 pps running: 18 September 2008 n 40
3
® INTER, POLREFF, OFFSPEC & 5
NIMROD: in scientific / technical g 20
commissioning 3

® WISH & SANS2D: start in March 2009
® LET: in late spring

0
21:30 21:40 21:50 22:00 22:10 22:20 22:30
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ISIS Second Target Station
First Neutrons!
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ISIS Second Target Station
First Neutrons!

Scanning axis pd1h

Ty}

| TS2 Firs't NoutmnsI
INTER Monitor Spectrum

Sundary 3rd August 2008

Neutron counts / us

2x10* 4x10% 6x 104
Time—of—Flight {(us)



INTER: Chemical interfaces

B First neutrons: 3 Aug 2008
B First data: 29 Sept 2008

678

(dimensionless)

1 1 | L 1 1 1 1 | 1
0.02 0.08 0.1 0.2

1w 157%™ 167 127 Be

Momentum Transfer Q (87")

First reflectivity measured on INTER.
Nickel/Carbon film (1216 A) on glass
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OffSpec: Sp"iﬁﬂh-ec-hofeflectometer

B First neutrons: 3 Dec 2008
B First spin-echo measurement: 20 March 2009
B [Instrumentation in collaboration with Delft

Folansation
[ ]
[ ]

coll Current -0
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PolRef: Polarised reflectometer

First neutrons: 3 Dec 2008

7=
Tl < | -
S ; =\ (=]
V o il
N
™

i

0.05

Momenturn Transfer Q (871

Early measurement: [Fe/Si]x22
Superlattice, unpolarized Beam
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NIMROD: Near and mtermedlate range order dlffractometer

B First neutrons: 10 Dec 2008

First sample on NIMROD: 6mm Inconel slab

3 T T T T T T T

25 + 7 of 60 detector modules =

DCS (barns/srfatom)
—
w
T
|

Q (1/4)
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WISH: Powder and smgle-crystal magnetic dlffractometer

Software as well as
hardware!
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LET: cold neutron multl-chopper speétrometer
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TS-2 Instruments: the next steps

B Phase 1 (£24M+) — 7 instruments
® INTER, POLREF, OFFSPEC, SANS2D, WISH, LET

B Phase 2 (£21M+) — 5 instruments

® Gateway 1& 2 Oct 2008
® Design and development 2009 -10
® Construction 2009 -12

B Phase 3 (£25M+) — 6 instruments (TS2 + TS1 ? )
® Earmarked in Large Facilities Capital Fund 16 July 2008
® Design and development 2011-13
® Construction 2012-15
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TS-2: Phasem‘2 / 3- lnstrUments

LMX Macromolecular Crystallography

CHIPIR Chip irradiation

LARMOR SANS, diffraction and spectroscopy using Strategic

Larmor precession of polarised neutrons Development

Spiral Real space structure correlations Programme:
- Detectors

Zoom Small-angle scattering from kinetic processes _ Optics

eXess Extreme sample environments spectrometer A - Spin
Manipulation

eXeed High-pressure crystallography - Software

Nessie Ultra-slow dynamics spin-echo spectrometer

IMAT Neutron tomography and cultural heritage




TS1 Developments: HiFi muon spectroﬁieter

B High-field muon spectrometer
®m 0-5T, 30mK-1500K — uniqgue muon instrument
B Commissioning summer 2009
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B Significant upgrade
B 3x data rates

B Better sample
environment access

B Improved measurement
background

B |nstallation late 2009
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TS-1 Developments: RIKEN-RAL Muon FaC|I|ty

B New, ultra-high data rate spectrometer being installed
B Pressures up to 6 kbar now available
B Laser stimulation of samples possible
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Phonons in Calcite
Martin Dove and Beth Cope
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TS-1 Developments The end of an era for HET

B Dec 1984 — Dec 2008
.
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B |nstallation of

new super-
mirror guide
complete

B Large flux
gains have
revolutionised
instrument
performance
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TS-1 Developmetr;ts‘:%Polaris

B Major detector upgrade

B Big count rate
Improvements

B [Improved resolution

B Design and layout
complete

® |[nstallation early 2010
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New experimental capabilities

B Vericod Ol cryogen-free dilution system
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RAL Research Cgmplex

B Research facilities for users of ISIS and DIAMOND
B Ready Autumn 2009
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B ISIS C /7

B Hartree Centre - modelling
B Imaging Solution Centre
B Detector Centre

® Science and Business Case under preparation
® Discussion with Academic Partners — in progress
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ISIS Uniqueness

Unique pulsed spallation source in Europe

Neutrons and muon for complementary information

State of the art instrument suite — including 7 new TS-2 instruments
Very diverse range of science, spanning many disciplines

Very well-developed user community

Excellent experimental support — new users actively encouraged
Technical groups for SE, detectors, electronics, choppers, etc, etc.
Training for less experienced users — including annual hands-on courses

50+ scientists with expertise across a very broad range of science areas
who can assist with experiments

Situated alongside DIAMOND, lasers, research complex . . ..
Long history of very successful Access contracts
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Changing faces

B Adrian Hillier: now Muon Access Manager
B Philip King: moving to Networking Activities
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And now .

LUNCH!
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Your place in Europe

B Statistics on user frequentation / outcome in terms of publications?

® Previous Access contracts (n+u): 184 experiments, 351 unique users, 481
user-visits

® [SIS as a whole: 650 expts / yr, 400+ publications / yr
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