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A world leading science center and user
facility for neutron scattering research

e Carry out world class research
 Provide an outstanding User Science Program
 Develop cross cutting signature science programs and partnerships

o Stay at the leading edge of neutron science by developing new
capabilities, instruments, and tools




SNS instruments
13 operating (6 In user program, 7 in
commissioning) plus 6 in construction

Wide Angular-Range
Chopper Spectrometer Fine-Resolution Fermi Chopper

Nanoscale-Ordered Materials

Backscattering Difiractometer (NOMAD) - BL-1B (2010°)
Spectrometer [BASIS] -

[ARCS] - BL-18 Spectrometer (SEQUOIA) - BL-17

Liquids, solutions, glasses, polymers, nanocrystalline and Atomic-level dynamics in materials science, Dy of plex fluids, fluids,
L-2 partially ordered complex materials chemistry, condensed matter sciences condensed matter, materials science
Joerg Neuefeind - 865.231.1635 - neueteindjc @ornl.gov Doug Abernathy * 865.576.5105 * abernathydl@ornl.gov Garrett Granroth « 865.576.0900 « granrothge®@ornl.gov

Dynamics of macromolecules, constrained
molecular systems, polymers, biology,
chemistry, materials science
Eugene Mamontov + 865.574-5109 - mamontove@ornl.gov [ lIlll'a-Snlall~llnle Neutron i
Scattering Instrument Chemical Spectrometer [(VISION] -

[TDF IISJIHS] BL-1A (2014°) BL-168B (2012°)

e S, | e nce, y in ¥ 3 ¥
oumand erwlronrllemdsclennes Christaph g - 865.574.5378 dornl.gov
Michaol Agamalian - 865.576.0903 «

magamalian ol gov BL-16A

aa Neutron Spin Echo Spectrometer
[NSE] - BL-15 (2009°)

High-resolution dynamics of slow processes,

Spallation Neutrons and Pressure
Diffractometer (SNAP] < BL-3
Materlals science, geology, eal

environmental sciences
Chris Tulk - 865.576.7028 - tulkcadoml.gov

Hybrid Spectrometer
[HYSPEC) - BL-14B (2011")

Atomic-level dynamics in single
crystals, magnetism, condensed
matter sciences
Mark Hagen - 865.241.9782 -
hagenme®ornl.gov

Michael Ohl - 865.574.8426 - ohime@oml.gov

Magnetism Reflectometer - i . -
BL-4A 1 _ j : - BL-14A
chemlstry. magnetism of layered y

systems and interfaces
Valerin Lauter - 865.576.5389 - laulerv@aml.gov

Fundamental Neutron
Physics Beam Line - BL-13

Linuids Reflectometer -
BL-4B
Interfaces in complex fluids,

polymers, chemistry
John Ankner - 865.576.5122 - anknarjl@ornl.gov

properties of
Geoffrey Greene - 865.574.8435 - greenegl@omlgov

‘ Single-Crystal Diffractometer
Cold Neutron Chopper : ] - . - (TOPAZ] - BL-12 (2009")
Spectrometer [ENCS) - BL-5
Condensed matter physic: materials science,

v, biology, science
Goorg Ehlors - 855.576.3511 - ehlersg @ornl gov

Atomic-)

i | structures in
(MaNDQ) - biology, earth science, materials s::\em:e
BL-11B (2013") condensed matter physics

Christina Hoftmann - 865.576.5127 -
nattmanncm@orml.gov

Elastic Diffuse Scattering - - membrana l&r;h:;!;:mg
Extended Q-Range Small-Angle Neutron Spectrometer (CORELLI - ‘ mmmm_
Scattering Diffractometer (EQ-SANS) « BL-6 BL-9(2014°) - - 4 9659636180 - coatos! 10l gov

Life science, polymer and colloidal systems, materials science, Detailed studies of disos n e < =
i oryetailing materiale - = Powder Diffractometer (POWGEN]

earth and environmental sciences -
Jinkui Zhao - 864.574.0411 - zhaoj@ornl.gov Feng Ye - 865.576.0031 - yoft&@oml.gov BL-TIA

Atomic-level structures in chemistry, materials science, and
condensed matter physics including magnetic spin structures

(VULCAN) - BL-7 (2009") Jason Hodges - 855.576.7034 - hodgesj@orml.gov

Mechanical behaviors, ma
materials processing
Xun-Li Wang - 865.573.9164 - wangxI@otnl.gov

* Scheduled commissioning date

Engineering Materials Difiractometer

Installed, commissioning, or operating

- In design or construction
- Under consideration

06-G00400M/arm




SNS Operations: beam power will reach
1.2 MW by 2010 and 1.4 MW by 2011

SNS Operating Statistics (FY 2009)
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HFIR instruments
9 operating, plus 2 in construction
and 1 in development

Fixed-Incident-Energy
Triple-Axis

Spectromeler -
HB-1A
Low-energy excilalions,
b Cold Neutron

Source

Polarized Triple Axis
Spectrometer

HE-1
— i Patymor bionds, flux laftices in high-To
Polarized neutro s i i '
magRtic MAtorihls, law-snengy - 3 Future Development - irnsslare ’:“;':I"::;I:":Dm“’ ng
excitations, structural transitions A = - . y (HHES | -
¢ . ' h e ——
Arirery Thelusdes - 865.3410088 ~R A 4 .
rfwd udin Bl go

General-Purpose SANS -

CG-2

e

Neutron Fowder
Ditiractometer - pe ¥ &7 & <
HB-ZA i Bio-SANS - CG-3
wral studies. mi 1 | - 4 .
structures, texture and phase
analysis
Covici Ciarimn « BT, B4
oo lews Sornlgow

Proteine and complexes.,
pharmaceuticals,
Biomateriats
Vetkar Ut

ernan

Us/lapnan WRAND -
HB-2C

0 se-scatiering dips of
single crystals and Bme-resolved
phass transitions

Future Development - .
HB-2D ., A $ b X
b N . :
N S e = us/iapan Cold Fulure
Neutron Residual Stress Mapning Trinle-Axis Four-Circle Future Neutron Development
Facility - HB-2B Spectrometer - Diffractometer- = Development - Triple-Axis CE-4D
Strain and phase mapping In HB-3 HB-3A CG-4aA Spectrometer *
5 nr:f]lmnu l.|'|IIIDfl!|l o ana g T : ’ i cE_ac !2010-'

3+ Bubbiandcr @Gl ga inetastic scatiering at -lmulml-mdlnn. High-resclution
thermal energles particularly H-bonding Future scaltering M.;::.u.;

M Lusmsdlen - $65.241.0000 Development » neutron encrgies

Iunmsard Foml g
L Darry 'Winn < 855241 5052
CG-4B

* Scheduled commls;ioning date.,

- Installed, commissioning, or operating

- In design o conatruction
- Under cangideration

O7-GO0244F arm




HFIR Operations:

EOC 426 Refueling outage ended in February with cycle 427 starting on February 19th at

0915 on fuel elements 427-1 and 426-0. Cycle 427 continued into March accumulating
815.21 MWd in February.

100%-4000000%

80%

60%

40%

Predictability

20%

0%

e \ONthly Predictability fi”/" /_‘ A J_/_,




The user community Is growing
with the buildup of instruments

SNS proposals
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NSSD staffing: >65 new positions opened

 Building a strong ORNL team, balanced across beam line, user
program and science needs

e ORNL jobs: http://jobs.ornl.gov/
— Powder diffraction group leader
— SANS instrument scientist

— Senior Scientist: energy materials, environmental geosciences, nano-structured
materials, and biological systems

— Scientific computing scientist for SANS and reflectometry

e ORAU positions. http://www.orau.gov/orise/edu/ornl/default.ntm
— Entry-level (5 year) trial instrument scientist positions
— Postdoctoral fellowships
— Post-masters instrument associates



http://jobs.ornl.gov/�
http://www.orau.gov/orise/edu/ornl/default.htm�

Excellence In Science
Building critical mass and experience

Correlated electrons
Condensed Matter Sciences Magnetism
Superconductivity
Phase transitions

Bio-energy and bio-fuels s ==
Biological and Biomedical Sciences Bioremediation :
Human health

Pharmaceuticals

Advanced ceramics
Super alloys
Composites and nanomaterials
Engineering systems

Materials Science
and Engineering

Nano-structured materials
Surfactants/colloids/micelles
Biomimetic materials

Soft Matter Science

Energy materials and storage
Smart materials
Crystal engineering

Materials Chemistry

Geosciences
Liquid and amorphous
Materials under extreme environments

Environmental Geosciences




Delivering excellence
In science and operations

Key enablers

Instrument
Software
Sample e : :

Science support and innovation
Instrument : :
Support Groups User surveys consistently rank staff support highly
Science Support « X-ray characterization suite (with CNMS)
Laboratories  Sample synthesis and characterization

 Continual evaluation of operating instrument effectiveness
Instrument Core

User Groups « Core user engagement in commissioning new instruments —
Extended Commissioning Plan (ECP)

Focused on science structure

» Faculty sabbaticals and secondments
* Internships for Students and Post-Docs
» EPSCoR Travel grants for faculty and students

Sabbatical and
Visitor Program




Instrument softwa_re
Focused on science structure

Data Analysis Group
Mark Hagen (Interim)

Diffraction Inelastic Low-Q
Peter Peterson Stuart Campbell William Heller
] ]
[ ] | |
Single Crystal Powder TOF and TAS Reflectometry SANS
Vickie Lynch? Carol Tang Michael Reuter Richard Ward? Mathieu Doucet
Janik Zikovsky’ Wenduo Zhou? Andrei Savici’ Jean Bilheux Jean Bilheux
Dennis Ling Yang? Jian Huang? 1 ORNL Computer Science
Mikkelsoné Ruth Mikkelson® and Mathematics
2ORNL Computational
Sciences and Engineerin
Data Management Group INSSD Data A g N {
: ata Acquisition
Steve Miller and Controls Group
r r [ r 1 4Tech-X Corporation
Data Management Experiment Live Data Processing NeXus and Data > University of Tennessee,

Sucharshan Management Systems Jim Kohlt Translation Knoxville

Vazhkudait Shelly Ren Marie Yao’ 6 University of Wisconsin,

Shelley Ren Mark Green* Pedro Vicente? Stout

Carol Tang Bradford Smith® ;

3im Kohit ORISE
8 Space Research Inc.




Instrument software:
Focused on science

Generation 1: Today Generation II: Next 2 years
« Stabilize the current * Create a single high-
software situation performance data reduction

workbench for all
instruments that works
at SNS/HFIR and can be
distributed to users

* Provide operating
Instruments with efficient
data reduction software

 Ensure that upcoming
instruments have reliable
reduction software

* Incorporate Powder
and SANS software
from DANSE

e Build in automated
reduction and parametric/
real-time features

Generation I: Long-term outlook /

 Advanced analysis
methods utilizing
modeling, simulation,
DFT, etc.




Live Data at SNS

View and process near-real-time data on the Analysis
Computers and via the Neutron Science Portal

—

Data Acquisition
System - DAS

Instrument Computers

Fm—

Analysis
Computer

A A

\ A 4

* Produces raw
data and metadata
» Streams live data
to the Analysis
Computer

/

N

* Archives data at
end of experiment
e Creates NeXus
files “on-the-fly”

» Streams data to

Neutron Science Portal

remote portal apps

\the data repository/

7

Use IsawEV to view
reciprocal space of live
event data stream

Reduce “live” NeXus files

using standard data
reduction applications

Select, view, or download same “live” data
wailable at the Instrument Analysis Compute

™

Reduce “live” data via

"/

Metadata Data

(database)

Data Management System

Repository



User Support Laboratories:

User survey: 913 surveys - 170 detailed responses.
* HFIR Cold Guide Hall (Operational)
e SNS Experiment Hall (Operational)

» SNS Central Labs and Offices (will operate in July)
— Deuterium labeling laboratories with CSMB and CNMS
— Joint X-ray Characterization Laboratory with CNMS
— Magnetic Materials Characterization Laboratory with CNMS

"':I:m *%ﬂfxalln.@lnf
B IO T




New instruments - ready for science

CD4 date | ECP end date |Core user (affiliation

gy ol IRR for users

S o S(EBQLU%A Segtg(;r;gber complete science  Bruce Gaulin (McMaster University)
review TBD

o Mike Crawford (DuPont)

ollleI=S\mm December September ¢ Angus Wilkinson (Georgia Tech)

2008 2010 * Peter Khalifah (Stony Brook University)
» Andrew Payzant (ORNL, CNMS)
* Sow-Hsin Chen (MIT)

=0557\\E38 December October  Greg Beaucage (University of Cincinnati)
(BL 6) 2008 2010  Sheng Dai (ORNL, CNMS)

» Besim Ogretman (University of South Carolina)
» Tom Holden (Northern Stress Technologies)

VULCAN June December ¢ Bjorn Clausen (LANL)
(BL7) 2009 2010 « Sven Vogel (LANL)
e Zhili Feng (ORNL)

o Art Schultz (former IPNS SCD Inst. scientist)

TOPAZ August September ¢ Gary Mcintyre (ILL)
(BL 12) 2009 2010 Bo Iverson (Aarhus University)
Joe Ng (University of Alabama—-Huntsville)

)
His




Building a vibrant science community
and constituency

SHUG and Instrument Core User Groups:
— Invested in facility, staff and science
— Drive leading-edge science — challenge capabilities
— Demand continual improvement and enhanced capabilities
Science Review Committees:
— Spring/Falll, 100 experts on site

« Sabbatical and Visitor Program

— Science symposia
(with Science centers and JINS)

— Fellowships/sabbaticals

« Joint Institute for Neutron Sciences
— Partnership for Science and Education
— Strategic partnerships (EFRCs, etc.)
— Workshops and schools




Visitor & Collaborative Research Program

e Sabbatical program
—  Short stay: summer salary -> 12 months
—  Secondments: 1- 5 years

e Collaborative research program

(a) Faculty summer sabbaticals up to $40,000
(b) Postdoctoral researchers up to $30,000 per year
(c) Graduate students up to $20,000 dollars per year

e |nstructions at http://neutrons.ornl.gov/crv/application.shtmi



http://neutrons.ornl.gov/crv/application.shtml�

EPSCoR travel grants

* To carry out experiments at the Spallation Neutron Source and the
High Flux Isotope Reactor at Oak Ridge National Laboratory

* For travels to discuss experiments before and after the
measurements

« Available through The University of Tennessee for a limited number of
faculty and students from EPSCoR institutions

 Contact Hope Moore-Webb, hmoore2@utk.edu, 865-974-1407 for
details

« EPSCoR funding provided by the U.S. Department of Energy, Office
of Basic Energy Sciences

T



Questions ?



General User Proposal Days Requested
by Proposal Call
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April 12, 2010



Subscription Rates by Proposal Call

Subscription Rate

2008-A 2008-B 2009-A 2010-A 2010-B 2008-A 2008-B 2009-A 2010-A 2010-B

HFIR SNS

SRCM " Meeting
April 12, 2010
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