
'LVFUHWH�PXOWLZDYHOHQJWK�VSHFWUXP�FUHDWHG�E\�D�IDPLO\�RI�%UDJJ�UHÀHFWLRQV�

For more information, contact

Instrument Scientist: Michael Agamalian, magamalian@ornl.gov, 865.576.0903 

The USANS instrument is designed for the study of hierarchical structures in natural and 
man-made materials. It can be considered an advanced version of the classical Bonse-
Hart Double-Crystal Diffractometer (DCD), which, in contrast with its single-wavelength 
reactor-based analog, will operate with the discrete multiwavelength spectrum of 
%UDJJ�UHÀHFWLRQV��7KH�RSWLFDO�VFKHPH�RI�WKH�86$16�LQVWUXPHQW�LV�VLPLODU�WR�WKDW�RI�WKH�

conventional Bonse-Hart 
DCD; however, the pulsed 
nature of SNS offers an 
opportunity to separate the 
RUGHUV�RI�%UDJJ�UHÀHFWLRQ�LQ�
time space using the 
WLPH�RI�ÀLJKW�WHFKQLTXH��
Thus, the concept of the 
86$16�WHFKQLTXH�DOORZV�
optimization of the neutron 
ÀX[�DQG�WKH�4�UHVROXWLRQ��
following the principles 
of dynamical diffraction 
theory.

Applications 
Ultra-small-angle neutron scattering provides a new way to solve a broad range of 
VFLHQWL¿F�SUREOHPV�VXFK�DV�

�� Supramolecular structure of polymer blends
�� Macroscale self-similarity of rocks
�� Structure of colloidal crystals and alloys
�� Hydration of cement pastes
�� Aggregation in colloidal dispersions
�� Self-assembling of polymers 
�� Mesoscopic structure of natural composites
�� Structure of granular powders
�� 0RUSKRORJ\�RI�FROORLGDO�UHLQIRUFLQJ�¿OOHUV�
�� 6WUXFWXUH�DQG�PRUSKRORJ\�RI�FRPSOH[�ÀXLGV
�� Rheology and morphology of hydrogels
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Moderator Decoupled 
poisoned 
hydrogen

Source- 
detector 
distance

30 m

Focusing 
premono-
chromator

Cooper 
mosaic 
Cu(111) 
crystals

Monochro-
mator and 

analyzer

Si(220) 
channel-cut, 
triple-bounce 
crystals

Bragg angle 70°

Wavelength 
spectrum

4 Bragg 
YLÅLJ[PVUZ�H[�
3.6, 1.8, 1.2, 
0.9 Å

Q range 7 x 10-6 Å-1 < Q 
< 5 x 10-3 Å-1

Specifications
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For more information, contact

Instrument Scientist: Jörg Neuefeind, neuefeindjc@ornl.gov, 865.241.1635
Instrument Scientist: Mikhail Feygenson, feygensonm@ornl.gov, 865.661.4813
neutrons.ornl.gov/nomad

120$'�LV�D�KLJK�ÀX[��PHGLXP�UHVROXWLRQ�GLIIUDFWRPHWHU�WKDW�XVHV�D�ODUJH�EDQGZLGWK�RI�
QHXWURQ�HQHUJLHV�DQG�H[WHQVLYH�GHWHFWRU�FRYHUDJH�WR�FDUU\�RXW�VWUXFWXUDO�GHWHUPLQDWLRQV�
RI�ORFDO�RUGHU�LQ�FU\VWDOOLQH�DQG�DPRUSKRXV�PDWHULDOV��7KH�LQVWUXPHQW�HQDEOHV�VWXGLHV�RI�D�
large variety of samples, ranging from liquids and solutions, glasses, and nanocrystalline 
PDWHULDOV�WR�ORQJ�UDQJH�RUGHUHG�FU\VWDOV��7KH�HQKDQFHG�QHXWURQ�ÀX[�DW�616��FRXSOHG�

ZLWK�WKH�DGYDQFHG�QHXWURQ�RSWLFV�
DQG�GHWHFWRU�IHDWXUHV��DOORZV�IRU�
unprecedented access to high-
UHVROXWLRQ�SDLU�GLVWULEXWLRQ�IXQFWLRQV��
VPDOO�FRQWUDVW�LVRWRSH�VXEVWLWXWLRQ�
H[SHULPHQWV��VPDOO�VDPSOH�VL]HV��DQG�
parametric studies.

Applications

�� Environmental (e.g., solvent) effects on and direction of nanoscale structure 
formation

�� ,Q�VLWX�VWUXFWXUDO�FKDQJHV�LQ�QDQRVFDOH�R[LGH�FDWDO\VWV�XVHG�LQ�DXWRPRELOH�FDWD-
lytic converters

�� Structure of hydrogen storage materials under in situ conditions
�� 7UDQVLHQW�VWUXFWXUHV�RI�PDWHULDOV�XQGHU�H[WUHPH�FRQGLWLRQV��H�J���DW�KLJK�WHP-
SHUDWXUH�RU�KLJK�SUHVVXUH�XQGHU�WKH�LQÀXHQFH�RI�WUDQVLHQW�¿HOGV�RU�LQ�PHWDVWDEOH�
states)

06
-G

01
63

3D
/g

im

Specifications

Moderator Decoupled 
poisoned 
supercritical 
hydrogen

Moderator-  
to-sample 

distance

19.5 m

Sample-
to-detector 

distance

0.5–3 m

Wavelength 
range

0.1–3 Å

Detector 
angular 

range

3–175° 
scattering 
angle

Initial 
coverage

4.0 sr

Full detector 
complement 

8.2 sr

Flux on 
sample

~1 x 108 
neutrons cm-2

sec-1

May 2012

Status: Available to users



For more information, contact

Instrument Scientist: Eugene Mamontov, mamontove@ornl.gov, 865.574.5109
Instrument Scientist: Souleymane Omar Diallo, omardiallos@ornl.gov, 865.576.6188
Instrument Scientist: Niina H. Jalarvo, jalarvonh@ornl.gov, 865.360.0304
neutrons.ornl.gov/basis

BASIS is designed to provide extremely high-energy resolution near the elastic peak, 
enabling studies of the diffusive dynamics of molecules on the atomic length scale 
�TXDVL�HODVWLF�QHXWURQ�VFDWWHULQJ���7KLV�LQVWUXPHQW�IHDWXUHV�YHU\�KLJK�ÀX[�DQG�D�G\QDPLF�

range in energy transfer that is approximately 
¿YH�WLPHV�JUHDWHU�WKDQ�ZKDW�LV�DYDLODEOH�RQ�
comparable instruments today. In addition, 
this instrument provides the capability of 
VKLIWLQJ�WKH�LQFLGHQW�QHXWURQ�EDQGZLGWK��
HQDEOLQJ�LQHODVWLF�VFDWWHULQJ�ZLWK����PH9�
energy transfer and a resolution 
of several microelectronvolts.

Applications 

BASIS can be used to probe dynamic processes in various systems on the pico- to 
QDQRVHFRQG�WLPH�VFDOH��,W�LV�ZHOO�VXLWHG�IRU�SURELQJ�GLIIXVLYH�DQG�UHOD[DWLRQDO�PRWLRQV�
but can also be effectively used for studying some types of collective excitations in 
FRQGHQVHG�PDWWHU��$SSOLFDEOH�¿HOGV�RI�VWXG\�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��ELRORJ\��
SRO\PHUV��VPDOO�PROHFXOHV��FRPSOH[�ÀXLGV��PDJQHWLVP��PDWHULDOV�VFLHQFH��LRQLF�
conductors, catalysts, H storage materials (functional energy-related materials), and 
ORZ�HQHUJ\�VSLQ�H[FLWDWLRQV�
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Si 111

Elastic 
energy 

2.08 meV 

Bandwidth ±250 µeV 

Resolution 
(elastic) 

3.5 µeV 

Q range 
(elastic) 

0.2 Å-1 < Q < 
2.0 Å-1

Solid angle 1.2 sr
2.4 sr        
(future upgrade)

Specifications

Si 311 (future upgrade)

Elastic 
energy 

7.64 meV 

Bandwidth ±1700 µeV 

Resolution 
(elastic) 

10 µeV 

Q range 
(elastic) 

0.38 Å-1 < Q < 
3.8 Å-1

Solid angle 1.2 sr

May 2012

Status: Available to users



For more information, contact
Instrument Scientist: Chris Tulk, tulkca@ornl.gov, 865.574.5764
Instrument Scientist: A. Moreira dos Santos, dossantosam@ornl.gov, 865.576.5218
neutrons.ornl.gov/snap

7KH�6SDOODWLRQ�1HXWURQV�DQG�3UHVVXUH��61$3��GLIIUDFWRPHWHU��D�KLJK�ÀX[��PHGLXP�
resolution instrument, uses highly integrated advanced area detectors, beam-focusing 
optics, and pressure chambers to study a variety of powdered, single-crystal, and 
DPRUSKRXV�PDWHULDOV�XQGHU�H[WUHPH�SUHVVXUH�DQG�WHPSHUDWXUH��7UDGLWLRQDO�3DULV�
Edinburgh presses are used to reach 25 GPa. The instrument staff and its instrument 
development team are making progress with “large-volume” diamond anvil cells in 
KRSHV�RI�VLJQL¿FDQWO\�H[WHQGLQJ�WKH�SUHVVXUH�UDQJH�FXUUHQWO\�DFFHVVLEOH�WR�QHXWURQ�

diffraction. The goal 
is to routinely achieve 
pressures of 50 to 100 
GPa for samples on 
the order of 0.1 mm3. 
Though such high 
pressures are not yet 
available to general 
users, commissioning-
W\SH�H[SHULPHQWDO�
collaborations are 
welcome.

Applications
�� +\GURJHQ�XQGHU�H[WUHPH�FRQGLWLRQV
�� Real-time in situ monitoring of “real rocks” as an analogue to the down-going slab 
LQ�WKH�VXEGXFWLRQ�FRQWH[W

�� Planetary ices—structure and strength of ices under pressure
�� Silicate melts—glasses at high pressure and temperature and the dynamical 

changes occurring during heating and pressurization
�� Strength and rheology of materials and the relationship to brittle and ductile failure, 

including stress release as a function of time
�� Structural changes accompanying transitions in Fullerenes and their derivatives
�� Hydrogen bonding in organic and inorganic systems as a function of pressure and 

temperature, including liquids
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Specifications

Moderator Decoupled 
poisoned  
supercritical 
hydrogen

Source-
to-sample 

distance

15 m

Sample-
to-detector 

distance

50 cm

Angular 
coverage

26o > 2O > 
138º horizontal 
±34º vertical

Wavelength range 
(bandwidth)

Pressure 
range

<25 GPa

Temperature 
range

100-1500 K 
(w/ reduced 
pressure 
range)

Focused 
beam size

From 1 cm to 
<100 +m

Liquids and 
glasses

Q min = 0.7 Å-1

Q max = 17 Å-1

At 2O�= 90o

(crystalline powder)
������K�������g-1

At 2O = 35o

(glasses & liquids)
������K������g-1

May 2012

Status:  Available to users



For more information, contact

Instrument Scientist: Valeria Lauter, lauterv@ornl.gov, 865.387.5389
Instrument Scientist: Artur Glavic, glavicag@ornl.gov, 865.241.1743  
neutrons.ornl.gov/mr

7KH�0DJQHWLVP�5HÀHFWRPHWHU�LV�GHGLFDWHG�WR�UHÀHFWRPHWU\�VWXGLHV�RI�PDJQHWLF�WKLQ�
¿OPV��VXSHUODWWLFHV��DQG�QDQRVFDOH�VWUXFWXUHV��7KH�FRPELQDWLRQ�RI�WKH�KLJK�SRZHU�616�
DQG�WKH�XVH�RI�DGYDQFHG�QHXWURQ�RSWLFV�DOORZV�IRU�RII�VSHFXODU�VFDWWHULQJ�VWXGLHV�RI�
LQ�SODQH�PDJQHWLF�DQG�QRQPDJQHWLF�VWUXFWXUHV��:LGH�DQJOH�GLIIUDFWLRQ�JHRPHWU\�LV�
DYDLODEOH�IRU�H[SHULPHQWV�RQ�WKLQ�¿OPV�DQG�PXOWLOD\HUV��7KH�DYDLODELOLW\�RI�SRODUL]HG�
QHXWURQV�DQG�SRODUL]DWLRQ�DQDO\VLV�VXJJHVWV�WKDW�WKLV�LQVWUXPHQW�FDQ�DOVR�EH�XVHG�IRU�
VSHFL¿F�VWXGLHV�RI�QRQPDJQHWLF�WKLQ�¿OP�VDPSOHV��([DPSOHV�RI�WKH�ODWWHU�LQFOXGH�
FRQWUDVW�YDULDWLRQ��LQFRKHUHQW�EDFNJURXQG�UHGXFWLRQ��DQG�SKDVH�GHWHUPLQDWLRQ�IRU�
GLUHFW�LQYHUVLRQ�RI�UHÀHFWLYLW\�GDWD�LQWR�UHDO�VSDFH�VFDWWHULQJ�OHQJWK�GHQVLW\�SUR¿OHV�

Applications
7KH�0DJQHWLVP�5HÀHFWRPHWHU�LV�DSSOLFDEOH�SULPDULO\�WR�VWXGLHV�ZLWK�WKLQ�PDJQHWLF�
¿OPV��DQ�LQFUHDVLQJO\�LPSRUWDQW�DUHD�RI�VROLG�VWDWH�SK\VLFV��([SHULPHQWV�FRXOG�DOVR�
EHQH¿W�HQJLQHHULQJ��PHWDOOXUJ\��RU�ELRORJLFDO�SUREOHPV��,QVWUXPHQW�FDSDELOLWLHV�
DOORZ��IRU�H[DPSOH��VWXGLHV�RI�PDJQHWLF�UHFRUGLQJ�PHGLD�DQG�PDJQHWLF�VHQVRUV��DV�
ZHOO�DV�GHSWK�GHSHQGHQW�VWXGLHV�RI�VWUXFWXUDO�PDJQHWLF�QDQRSDUWLFOHV�RU�GRPDLQV��
7KH�LQVWUXPHQW¶V�XQLTXH�FDSDELOLWLHV�SURYLGH�IRU�PXOWLOHQJWK�VFDOH�H[SHULPHQWV��
DQG�LW�KDV�VXI¿FLHQW�EHDP�LQWHQVLW\�IRU�GHWDLOHG�VWUXFWXUDO�PDJQHWLF�SKDVH�GLDJUDP�
GHWHUPLQDWLRQV�
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Source-

to-sample 

distance

18.703 m 

Sample-

to-detector 

distance 

2.450 - 2.580 m 

Detector 

size 

21 x 18 cm2

Detector 

resolution

1.5 mm

Moderator Coupled 

supercritical 

hydrogen

Bandwidth ¬h = 2.74 Å

Wavelength 

range

1.8 Å < h < 

14.0 Å

Q range 0 Å-1 < Q < 

6 Å-1

Magnetic 

ÄLSK�TH_
1.2 T  with a 

gap of 50 mm 

and 3 T with a 

gap of 10 mm

Polarization 98.5% 

T range 5 - 750 K

Minimum 

YLÅLJ[P]P[`
10-8

Specifications
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For more information, contact

Instrument Scientist: John Ankner, anknerjf@ornl.gov, 862.377.4523
Instrument Scientist: Jim Browning, browningjf@ornl.gov, 865.209.5273

neutrons.ornl.gov/lr

7KH�/LTXLGV�5HÀHFWRPHWHU�IHDWXUHV�D�KRUL]RQWDO�VDPSOH�JHRPHWU\�DQG�WKXV�FDQ�
accommodate air/liquid surfaces in addition to air/solid and liquid/solid interfaces. 
$FWLYH�YLEUDWLRQ�LVRODWLRQ�PLQLPL]HV�FDSLOODU\�ZDYH�SURGXFWLRQ�E\�WKH�H[WHUQDO�
environment. Data rates and Q range covered at a single scattering angle setting are 

VXI¿FLHQWO\�KLJK�WR�SHUPLW�³UHDO�WLPH´�
NLQHWLF�VWXGLHV�RQ�PDQ\�V\VWHPV��7LPH�
UHVROYHG�H[SHULPHQWV�LQFOXGH�LQYHVWLJDWLRQV�
RI�FKHPLFDO�NLQHWLFV��VROLG�VWDWH�UHDFWLRQV��
SKDVH�WUDQVLWLRQV��DQG�FKHPLFDO�UHDFWLRQV�LQ�
general. 

Applications
7KH�/LTXLGV�5HÀHFWRPHWHU�LV�XVHIXO�IRU�
a wide range of science. Current areas of 
LQWHUHVW�LQFOXGH�ELRPDWHULDOV��SRO\PHUV��
DQG�FKHPLVWU\�LQYROYLQJ�WKLQ�OD\HUV�RI�
surfactants or other materials on the 
VXUIDFHV�RI�OLTXLGV��VXFK�DV�FHOO�PHPEUDQH�
DQDORJV��7KHVH�V\VWHPV�SURYLGH�D�ÀH[LEOH�
SODWIRUP�WR�VWXG\�VWUXFWXUH�SURSHUW\�
UHODWLRQVKLSV�DW�WKH�ERXQGDU\�EHWZHHQ�
KDUG�DQG�VRIW�PDWWHU��ZLWK�DSSOLFDWLRQV�
LQ�ELRPLPHWLFV��ELR�VHQVLQJ��DQG�ELR�
FRPSDWLEOH�¿OPV��K\GURJHQ�VWRUDJH�DQG�IXHO�
FHOOV��DQG�SRO\PHUV�
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Source-
to-sample 

distance

13.6 m  

Sample-
to-detector 

distance 

1.5 m

Detector 
size 

20 x 20 cm2

Detector 
resolution

1.3 x 1.3 mm2

Moderator Coupled 
supercritical 
hydrogen

Bandwidth ¬h = 3.5 Å

Wavelength 
range

2.5 Å < h < 
17.5 Å

Q range (air/
liquid) 

0 Å-1 < Q <  
0.3 Å-1 

Q range (air/
solid)

0 Å-1 < Q <  
0.3 Å-1

Minimum 
YLÅLJ[P]P[`�

1 x 10-7

Specifications

May 2012

Status: Available to users



Engineering design of the CNCS beam line from the 

target monolith to the instrument satellite building.

For more information, contact

Instrument Scientist: Georg Ehlers, ehlersg@ornl.gov, 865.206.0824
Instrument Scientist: Andrey Podlesnyak, podlesnyakaa@ornl.gov, 865.242.7920
neutrons.ornl.gov/cncs

CNCS is a high-resolution, direct-geometry, multichopper inelastic spectrometer 
GHVLJQHG�WR�SURYLGH�ÀH[LELOLW\�LQ�FKRLFH�RI�HQHUJ\�UHVROXWLRQ�DQG�WR�SHUIRUP�EHVW�DW�
low-incident energies (2–50 meV). Although the current detector coverage around the 

sample is 1.7 sr, a later 
XSJUDGH�WR���VU�LV�SRVVLEOH��
&1&6�H[SHULPHQWV�W\SLFDOO\�
use an energy resolution 
EHWZHHQ����DQG�����+eV. A 
EURDG�YDULHW\�RI�VFLHQWL¿F�
SUREOHPV��UDQJLQJ�IURP�
FRPSOH[�DQG�TXDQWXP�
ÀXLGV�WR�PDJQHWLVP�DQG�
chemical spectroscopy, 
FDQ�EH�DGGUHVVHG�WKURXJK�
H[SHULPHQWV�RQ�WKH�&1&6�

Applications

&1&6�LV�DSSOLFDEOH�SULPDULO\�WR�VWXGLHV�LQ�
WKH�IROORZLQJ�

�� &RPSOH[�ÀXLGV��GLOXWH�SURWHLQ�
VROXWLRQV��ELRORJLFDO�JHOV��VHOHFWLYH�
DEVRUSWLRQ�RI�PROHFXOHV�RQ�VXUIDFHV

�� '\QDPLFV�LQ�FRQ¿QHG�JHRPHWULHV
�� Magnetism: low-dimensional 
V\VWHPV��QRQ�)HUPL�OLTXLGV��IUXVWUDWHG��
disordered, or molecular magnets
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Specifications

Source-
to-sample 

distance

36.2 m

Sample-
to-detector 

distance

3.5 m

Angular 
coverage

-50 to +135° 
horizontally    
±16° vertically

Energy 
resolution

10–500 +eV

Incident 
energy range

0.5–80 meV

Momentum 
transfer 

range

0.05–10 Å-1

Detector 
type

3He, LPSD

May 2012

Status: Available to users



For more information, contact

Instrument Scientist: William Heller, hellerwt@ornl.gov, 865.241.0093 
Instrument Scientist: Chris Stanley, stanleycb@ornl.gov, 865.574.6669
Instrument Scientist: Changwoo Do, doc1@ornl.gov, 865.576.6981
neutrons.ornl.gov/eqsans

The EQ-SANS Diffractometer is designed for the study of materials across length scales 
ranging from 0.1 to 100 nm. The high intensity provided by the EQ-SANS enables both 

high-throughput experiments and time-
resolved experiments facilitated by the 
pulsed source of SNS. EQ-SANS enables 
measurements over a wide Q-range at a 
VLQJOH�LQVWUXPHQW�FRQ¿JXUDWLRQ��SURYLGLQJ�
improved throughput. The high maximum 
Q of the instrument allows both large-
scale and local structure to be studied by 
the instrument. The versatility of SANS 
makes EQ-SANS broadly applicable to a 
wide range of materials from science and 
industry.

Applications 
Life science

�� Solution structures of proteins, DNA, and other biological molecules and molecular 
complexes

�� Protein-protein and protein-ligand interactions, kinase regulation
�� Protein-membrane interaction
�� Materials for drug delivery

Polymer and colloidal systems
�� Block copolymers and dendrimers
�� Micelles and emulsions
�� Polyelectrolytes and ion distribution at solid-liquid interfaces

Materials science
�� Simultaneous study of domain and crystalline structures
�� Crystallization and precipitation
�� Nanoparticles

 Earth and environmental sciences
�� Pore structure in soils
�� Structure of geologic materials
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Low-Angle Detector

Sample-
to-detector 

distance 

1.3–10 m 

Detector 
size

1 x 1 m 

Detector 
resolution 

5.5 x 4.3 mm 

Source-
to-sample 

distance

14 m 

Bandwidth 3–4.3 Å 

Moderator Coupled 
supercritical 
hydrogen

Integrated 
Å\_�VU�
sample

~107–109 n/
cm2/s

Q range 0.004 Å-1 < Q 
< 1.5 Å-1

Specifications

May 2012

Status: Available to users



For more information, contact

Instrument Scientist: Ke An, kean@ornl.gov, 865.919.5226
Instrument Scientist: Alexandru D. Stoica, stoicaad@ornl.gov, 865.684.3337
Instrument Scientist: Dong Ma, dongma@ornl.gov, 865.806.9872
neutrons.ornl.gov/vulcan

VULCAN is designed to tackle a variety of problems in materials science and 
engineering, including deformation, phase transformation, residual stress, texture, and 
microstructure studies. VULCAN provides rapid volumetric mapping with a sampling 
volume of 1 mm3 and a measurement time of minutes for common engineering 
materials. In extreme cases, VULCAN has the ability to study kinetic behaviors in 

sub-second times. Through these measurements, 
VULCAN can help scientists and engineers predict 
the reliability of structural components and better 
understand how materials behave under extreme 
conditions. A small-angle detector will be installed 
in the near future to provide more wide-angle 
detector coverage. This will allow users to conduct 
fast, simultaneous measurements using small-angle 
scattering, opening new research opportunities 
for the study of structure evolution at multiple 
length scales. Available sample environments 
and equipment include a unique load frame 
capable of multi-axial loading and fatigue tests 
with an induction heater at up to 1273 K, a high-

temperature vacuum furnace at up to 1,873 K, a controlled atmosphere furnace at up to 
�����.��D�EDWWHU\�F\FOHU��D�KLJK�YROWDJH�DF�GF�¿HOG��DQG�VWDQGDUG�HTXLSPHQW�IURP�WKH�
sample environment group.

Applications
�� VULCAN covers a broad range of applications in materials science and 

engineering, from residual stress determination in engineering components to 
understanding the fundamental aspects of material behaviors during synthesis, 
SURFHVVLQJ��DQG�VHUYLFH��5HVHDUFK�DUHDV�WKDW�98/&$1�FDQ�EHQH¿W�LQFOXGH�EXW�DUH�
not limited to the following:

�� In situ studies of materials behavior during processing: phase formation, 
temperature distribution, texture changes, stress development, precipitation. 

�� In situ loading studies of crystalline/amorphous materials at high temperatures: 
phase transformation, fatigue damage, deformation in nanostructured materials, 
creep behaviors, piezoelectric and shape-memory alloys. 

�� Residual stress and microstructure changes in engineering components. 
�� Phase transformation/transition kinetics during material synthesis.

06
-G

00
80

1F
/g

im

Specifications

Sample-
to-detector 

distance

~ 2 m

Detector 
angular 

coverage

33.5o < 2e < 
56.5o ± 15o out 
of horizontal 
plane

Wavelength 
bandwidth/ 
d-spacing 

band (Å) 

~1.44 at 60 Hz 
d: 0.5-1.5
~2.88 at 30 Hz
d: 0.5-2.5
~4.32 at 20Hz 
d:0.5~3.6

Resolution ~0.25% in 
high-resolution 
mode
~0.45% in 
high-intensity 
mode 

Flux on 
sample

(n/s/cm2)
at 60 Hz

2.2 x 107 
in high-
resolution 
mode 
6.7 x 107 in 
high-intensity 
mode 

Gauge 
volume (mm)

strain/phase 
mapping: 
8–20 
insitu 
loading and/
or heating: 
100–250 

Collimation incident 
slit:17mm in 
horizontal 
direction,  
12mm in 
vertical 
direction

Receiving 2 or 5 mm

May 2012

Status: Available to users



For more information, contact

Instrument Scientist: Feng Ye, yef1@ornl.gov, 865.576.0931 09
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CORELLI is a statistical chopper spectrometer with energy discrimination. CORELLI 
is designed and optimized to probe complex disorder in crystalline materials through 
diffuse scattering of single-crystal samples. The momentum transfer ranges from 
0.5 to 12 Å-1, and the energy of incident neutrons ranges from 10 to 200 meV. This 

instrument combines the 
KLJK�HI¿FLHQF\�RI�ZKLWH�
beam Laue diffraction with 
energy discrimination by 
modulating the beam with 
a statistical chopper. A 
cross-correlation method 
is used to reconstruct the 
elastic signal from the 
modulated data. Accurate 
modeling of the short-
range order associated 
with the diffuse scattering 
requires measurements over 
large volumes of three-
dimensional reciprocal 

VSDFH��ZLWK�VXI¿FLHQW�PRPHQWXP�UHVROXWLRQ�WR�GLVWLQJXLVK�WKH�GLIIXVH�VLJQDO�IURP�WKH�
strong Bragg peaks.

Applications
�� 'LIIXVH�VFDWWHULQJ�LQ�PDWHULDO�VFLHQFH��LQFOXGLQJ�FRORVVDO�PDJQHWRUHVLVWDQFH�
PDWHULDOV��IHUURHOHFWULF�UHOD[RUV��DQG�IDVW�LRQ�FRQGXFWRUV

�� 'LIIXVH�VFDWWHULQJ�LQ�FRQGHQVHG�PDWWHU�SK\VLFV��LQFOXGLQJ�KLJK�WHPSHUDWXUH�
VXSHUFRQGXFWRUV��JHRPHWULFDOO\�IUXVWUDWHG�V\VWHPV��DQG�TXDQWXP�FULWLFDO�
SKHQRPHQD

�� 'LIIXVH�VFDWWHULQJ�LQ�PROHFXODU�V\VWHPV�LQFOXGLQJ�PROHFXODU�VROLGV�DQG�
PLFURSRURXV�IUDPHZRUN�V\VWHPV

Moderator Ambient H2O 
decoupled 
poisoned

Source-
to-sample 

distance

20 m

Sample-
to-detector 

distance

2.5 m

Anular 
coverage

-23 to +152° 
horizontally
±28.5° 
vertically

Energy 
resolution

1 meV at 
10 Å-1

Momentum 
resolution

¬8�8e�����

Incident 
energy range

10–200 meV

Momentum 
transfer

0.5–12 Å-1

Beam size 
at sample 

position

e���JT2

Specifications

May 2012

Status: Under construction



For more information, contact

,QVWUXPHQW�6FLHQWLVW��$VK¿D�+XT��KXTD#RUQO�JRY��������������
,QVWUXPHQW�6FLHQWLVW��$QGUHZ�3D\]DQW��SD\]DQWD#RUQO�JRY��������������
QHXWURQV�RUQO�JRY�SRZJHQ

32:*(1�LV�D�JHQHUDO�SXUSRVH�SRZGHU�GLIIUDFWRPHWHU�XVHIXO�IRU�D�ZLGH�UDQJH�RI�
VWUXFWXUDO�VWXGLHV��,W�FDQ�FRYHU�G�VSDFLQJV�IURP�a����c��RU�OHVV��WR���c�LQ�D�VLQJOH�
PHDVXUHPHQW��5LHWYHOG�PHDVXUHPHQWV�IRU�WUDGLWLRQDO�QHXWURQ�VL]H�VDPSOHV�FDQ�EH�

FRPSOHWHG�LQ�D�IHZ�KRXUV��ZLWK�D�
������UHVROXWLRQ�DW�VKRUW�G�VSDFLQJV�
DQG�����UHVROXWLRQ�IRU�QHDUO\�DOO�
G�VSDFLQJV�RI�LQWHUHVW��$OWHUQDWLYHO\��
PXFK�RI�WKLV�UHVROXWLRQ�FDQ�EH�WUDGHG�
IRU�LQWHQVLW\��PDNLQJ�LW�SRVVLEOH�WR�
WDNH�VKRUWHU�PHDVXUHPHQWV�ZKLOH�VWLOO�
PDLQWDLQLQJ�JRRG�UHVROXWLRQ��,W�LV�

DOVR�SRVVLEOH�WR�FROOHFW�GDWD�
IURP�PXFK�VPDOOHU�VDPSOHV�
ZLWK�ORQJHU�FROOHFWLRQ�WLPH��
7KH�DGMXVWDEOH�EDQGZLGWK�
OLPLWLQJ�FKRSSHUV�DOORZ�IRU�
ODUJH�YDULDWLRQV�LQ�WKH�LQFLGHQW�
ZDYHOHQJWKV�DQG�SXOVH�
UHSHWLWLRQ�UDWH��,QVHUWDEOH�JXLGH�
VHFWLRQV�DQG�WKH�DELOLW\�WR�WUDGH�
UHVROXWLRQ�IRU�LQWHQVLW\�DW�WKH�
DQDO\VLV�VWDJH�DOORZ�XVHUV�JUHDW�
ODWLWXGH�WR�RSWLPL]H�WKH�GDWD�
UDQJH��UHVROXWLRQ��DQG�VWDWLVWLFDO�
SUHFLVLRQ�IRU�HDFK�H[SHULPHQW�

Applications

6FLHQWL¿F�VWXGLHV�DW�WKLV�LQVWUXPHQW�HQFRPSDVV�D�ZLGH�UDQJH�RI�QRYHO�PDWHULDOV���
7KHVH�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��VWUXFWXUDO�VWXGLHV�RI�PDJQHWLF�PDWHULDOV�VXFK�
DV�KLJK�7F�VXSHUFRQGXFWRUV��PHWDO�LQVXODWRU�SKDVH�WUDQVLWLRQV��FKDUJH�DQG�RUELWDO�
RUGHULQJ�WUDQVLWLRQV��DQG�PROHFXODU�PDJQHWV��$GGLWLRQDO�SRVVLELOLWLHV�LQFOXGH�
QRQPDJQHWLF�PDWHULDOV�VXFK�DV�]HROLWH�DQG�DOXPLQRSKRVSKDWH�IUDPHZRUNV��PHWDOV�DQG�
VHPLFRQGXFWRUV��GLHOHFWULFV��IHUURHOHFWULFV��DQG�WKHUPRHOHFWULFV��DQG�DE�LQLWLR�VWUXFWXUH�
VROXWLRQV�RI�FRPSOH[�SRO\FU\VWDOOLQH�PDWHULDOV�VXFK�DV�SKDUPDFHXWLFDO�FRPSRXQGV��,Q�
DGGLWLRQ��32:*(1�LV�FDSDEOH�RI�DFTXLULQJ�UH¿QHDEOH�GDWD�VHWV�LQ�UDSLG�GDWD�FROOHFWLRQ�
PRGH��PDNLQJ�LW�DQ�LGHDO�LQVWUXPHQW�IRU�SDUDPHWULF�VWXGLHV�DQG�WLPH�UHVROYHG�LQ�VLWX�
VWXGLHV�RI�WKH�HOHFWURFKHPLVWU\�RI�FDWDO\VWV��FHUDPLF�PHPEUDQHV��K\GURJHQ�VWRUDJH�
PDWHULDOV��DQG�FKDUJLQJ�DQG�GLVFKDUJLQJ�RI�EDWWHU\�PDWHULDOV�
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Moderator Decoupled 
poisoned 
super critical 
H2

Source-
to-sample 

distance

60 m

Sample-
to-detector 

distance

2.5–4.5 m

Detector 
angular 

coverage

30° < 2e < 
150°

Total detec-
tor coverage

6.9 m2

Bandwidth ~1 Å

Frame 1 0.1–2.0 Å at 
60 Hz
0.2–4 Å at  
30 Hz

Frame 5 2.2–10.2 Å 
at 60 Hz

Resolution ������#�¬K�K�
< 0.016

Sample     
Environment

24 Sample 
changer: 12– 
300 K

Orange cryo-
stat: 2–300 K

ILL furnace: 
1200°C

Gas at-
mosphere 
furnace (with 
RGA and 
p02 sensor): 
850°C

Specifications

May 2012

Status: Available to users



For more information, contact

Instrument Scientist: Leighton Coates, coatesl@ornl.gov, 865.241.3427
neutrons.ornl.gov/mandi

MaNDi allows the study of single crystals and is optimized for rapid data collection from 
large macromolecular structures. MaNDi can achieve 1.5 - 2.0 Å resolution from crystal 
volumes between 0.1 and 1.0 mm3, with lattice repeats on the order of 150 Å. With larger 
crystals (>1 mm3), it is possible to obtain useful data in the resolution range of 2.0 to 2.5 

Å for unit-cell repeats of up to 300 Å, a 
revolution in neutron macromolecular 
crystallography (NMC). Experimental 
duration times are between one and 
seven days, revolutionizing NMC for 
DSSOLFDWLRQV�LQ�WKH�¿HOGV�RI�VWUXFWXUDO�
biology, enzymology, and computational 
chemistry.

The MaNDi detectors are designed 
to cover a large solid angle to record 
most of the neutrons scattered from 
a single-crystal sample, regardless of 
WKH�UHÀHFWLRQ�DQJOH��7KLV�FDSDELOLW\�LV�
accomplished through the instrument 

design, which places the detectors approximately spherically around the sample. The 
detector design follows a modular approach. A spherical detector mount is constructed 
to accommodate the appropriate number of individual modules of two-dimensional, 
time-sensitive detectors with front face dimensions of 150 × 150 mm, leaving openings 
for the sample orienter/environment (top) and the incident and exiting direct neutron 
beam (horizontal plane). The spatial resolution of the detector is 1 mm, with a minimal 
sensitivity to gamma rays, hence preserving the signal-to-noise ratio of the Bragg peaks. 
7KH�HI¿FLHQF\�RI�WKLV�W\SH�RI�GHWHFWRU�XVLQJ�D�����PP�WKLFN�VFLQWLOODWRU�LV�����IRU�QHXWURQV�
with a wavelength of 1 Å. An increase in neutron wavelength is coupled with an increase 
LQ�GHWHFWLRQ�HI¿FLHQF\�

Precision mounting places the 0.1-mm3 crystals within the neutron beam, and the sample-
positioning system allows translation and rotation in x, y, and z to precisely align the 
sample. These operations are remotely controlled and motor driven by a 
user-friendly graphical user interface. 

Applications 
��0ROHFXODU�PDJQHWV��FRPSXWDWLRQDO�FKHPLVWU\��DQG�¿EHUV
��3URWHLQ�VWXGLHV�WR�SURYLGH�EHWWHU�GUXJ�PROHFXOHV�IRU�WKH�WUHDWPHQW�RI�FDQFHU�DQG�+,9
��6WXGLHV�RI�HQ]\PH�PHFKDQLVPV�WR�DFFHOHUDWH�LPSRUWDQW�LQGXVWULDO�UHDFWLRQV
��0HFKDQLVPV�XVHG�E\�SODQWV�WR�FRQYHUW�OLJKW�LQWR�HQHUJ\
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Specifications

Moderator Decoupled 
hydrogen

Source-
to-sample 

distance

30 m

Sample-
to-detector 

distance

0.45 m

Initial angular 
detector 

coverage

2 sr

Optional 
angular 

detector 
coverage

7 sr

Detector 
pixel size

1.2 mm 

Detector 
angles

0–180O

Wavelength 
bandwidth

2.16 Å

Resolution ¬K�K�$�������

Sample size >0.1 mm3

Divergence 6–16 mrad

May 2012

Status: Under construction



For more information, contact

Instrument Scientist: Christina Hoffmann, hoffmanncm@ornl.gov, 865.576.5127 
Instrument Scientist: Xiaoping Wang, wangx@ornl.gov, 865.200.2500
neutrons.ornl.gov/topaz 06
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TOPAZ can address problems in chemistry, earth sciences, materials science and engineering, 
VROLG�VWDWH�SK\VLFV��DQG�ELRORJ\��$�ZDYHOHQJWK�UHVROYHG�� �WLPH�RI�ÀLJKW��/DXH�QHXWURQ�
single-crystal diffractometer with extensive area detector coverage, it is well suited for 
three-dimensional reciprocal or Q-space mapping of Bragg peaks and  magnetic and diffuse 

scattering patterns from a stationary crystal 
at multiple setting angles. Experiments can 
be conducted in ambient conditions or in 
controlled sample environments. A nitrogen 
cold stream provides temperature control in 
the range of 100 to 450 K to collect data as a 
function of temperature. Two tunable neutron 
wavelength bands are available for data 
collection: magnetic and nuclear scattering 
are collected simultaneously. Moreover, the 
sample can be oriented with high precision to 
FROOHFW�PDJQHWLF�SHDNV�LQ�VSHFL¿F�GLUHFWLRQV��
Currently, 11 of 48 detector locations are 

SRSXODWHG�ZLWK�$QJHU�FDPHUD�PRGXOHV�FRYHULQJ�D�VFDWWHULQJ�DQJOH�RI�DERXW���±������ș��
matching 1.4 sr in an almost spherical arrangement around the sample. A full dataset for 
structure analysis can be collected in 15–30 settings, depending on crystal symmetry, with 
a minimum exposure time of about 15 minutes each, depending on scattering strength and 
sample size

Applications

TOPAZ is well suited for determining atomic positions and displacement parameters of light 
HOHPHQWV��VXFK�DV�K\GURJHQ��QH[W�WR�KHDY\�PHWDOV�DQG�IRU�WKH�VWXG\�RI�PDJQHWLF�VWUXFWXUHV��
phase transitions, disorder, and local structure phenomena. Examples span a wide range of 
materials: 

�� )XQFWLRQDO�LQRUJDQLF�PDWHULDOV�IRU�WKH�VWXG\�RI�WKH�LQWHUSOD\�RI�QXFOHDU�DQG�PDJQHWLF�
structure and spin arrangements such as magnetic superstructures in perovskites and 
spinels and single-molecule magnet materials. 

��+\GURJHQ�VWRUDJH�DQG�RWKHU�SRURXV�IUDPHZRUN�PDWHULDOV�IRU�WKH�VWXG\�RI�WKH�JXHVW�KRVW�
interaction and guest mobility such as in metal organic framework materials and zeolites. 

��&DWDO\WLF�DQG�GLK\GURJHQ�DFWLYDWLRQ�RU�H[FKDQJH�PDWHULDOV�IRU�WKH�VWXG\�RI�PHWDO�K\GURJHQ�
bonding such as for catalytic precursors, metal-hydrides, and organometallics. 

�� ([SDQVLYH�RUJDQLF�PROHFXOHV�IRU�WKH�VWXG\�RI�WKH�K\GURJHQ�QHWZRUN��LQWHUDFWLRQ�DW�WKH�
active site or cavity, such as for enzymes and supramolecules. 

Specifications

Moderator Decoupled 
poisoned 
hydrogen

Source-
to-sample 

distance

18 m

Sample-
to-detector 

distance

39–45 cm

Angular 
detector 

coverage

1.7 sr (14 
detectors)

Detector 
pixel size

1 mm

Detector 
angles

20–160°

Wavelength 
bandwidth

Accessible 
wave length

3.0 Å 

0.5–3.5 Å

Frame 1 0.5–3.5 Å 

Resolution ~0.4

Sample size 1 mm3 < S < 
10 mm3

Neutron 
beam 

divergence 
on sample

15 mrad < d < 
25 mrad

May 2012

Status: In commissioning



Design model of the FNPB guide system 

showing the curved cold beam with four 

frame overlap choppers, as well as the 

monochromator housing and the ballistic 

ultracold neutron guide. The cold guide 

and choppers share a common vacuum to 

reduce window losses.

For more information, contact

Project Manager: Geoff Greene, greenegl@ornl.gov, 865.574.8435
neutrons.ornl.gov/fnpb

The FNPB provides neutron beams for a variety of experiments in nuclear and particle 
physics. This facility is designed to accommodate two classes of experiments: (1) cold 
neutron experiments that require intense, broad-spectrum beams and (2) ultracold neutron 

experiments in which neutrons of ~1 meV are 
³GRZQ�FRQYHUWHG´�WR�QHDU�]HUR�HQHUJ\�LQ�VXSHUÀXLG�
liquid helium. Experiments at the FNPB include 
precise measurements of the parameters that describe 
neutron beta decay, studies of the weak interaction 
between quarks, and a search for a non-zero neutron 
electric dipole moment. Each of the experiments at 
the FNPB requires the development, construction, 
and installation of major pieces of experimental 
equipment, and each experiment can take beams for 
periods of from several months to a few years.

FNPB is funded and operated by the Oak Ridge 
National Laboratory Physics Division.

Applications
The FNPB is designed to address questions of inter-
est in cosmology, nuclear and particle physics, and 
astrophysics. Among the questions that will be ad-
dressed are the origin of the light elements (big bang 
nuclear synthesis), the source of the cosmic 
matter-antimatter asymmetry, and the origin of 
parity violation.
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Cold Neutron Beam Line

Supermirror 
guide 

Curved,         
m = 3.6    

Beam area 100 x 120 mm 

Choppers 4 frame over-
lap 

Peak 
wavelength

3.5 Å

Independent secondary 
shutter

Floor pit for superconducting 
magnet

Specifications

Ultracold Neutron Beam Line

Guide 33 m ballistic 

Wavelength 8.9 Å 

Monochro-
mator

Double-
crystal alkali 
intercalated 
graphite

External building 
experimental area 

May 2012

Status: Available to users



For more information, contact

Instrument Scientist: Barry Winn, winnbl@ornl.gov, 865.805.6819
neutrons.ornl.gov/hyspec

HYSPEC is a high-intensity, direct-geometry instrument optimized for measurement 
of excitations in small single-crystal specimens. The incident neutron beam is 
monochromated using a Fermi chopper with short, straight blades and is then focused 
onto the sample using Bragg scattering optics. Neutrons are detected in a bank of 
position-sensitive detector tubes that can be positioned over a wide range of scattering 
angles about the sample axis. This combination of Fermi chopper and Bragg focusing 

optics, plus a position-sensitive 
detector bank, leads to a highly 
ÀH[LEOH�LQVWUXPHQW�LQ�ZKLFK�WKH�
energy and wave vector resolution 
can be independently varied by 
nearly an order of magnitude. Either 
full or partial neutron polarization 
analysis can be deployed on 
HYSPEC. This is accomplished 
by using a Heusler crystal array to 
polarize the incident beam and either 
a 3+H�VSLQ�¿OWHU�RU�VXSHUPLUURU�ZLGH�
angle polarization analyzers for the 
scattered beam.

Applications

�� Superconductors
�� Strongly correlated electron materials
�� Ferroelectrics
�� Lattice and magnetic dynamics
�� Phase transitions
�� Quantum critical points
�� Complex phases in intermetallic compounds
�� Frustrated magnets
�� Low-dimensional magnetic excitations
�� Transition metal oxides
�� Spin and lattice dynamics in nanostructures
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Specifications

Moderator Coupled 
cryogenic 
hydrogen

Moderator-   
to-Fermi 
chopper 
distance 

37.2 m 

Chopper-     
to-sample 

distance 

3.2 m

Focusing 
crystals- 

to-sample 
distance

1.4–1.8 m

Sample-
to-detector 

distance

4.5 m

Incident 
energy range

3.6–90 meV

Energy 
resolution 

(elastic 
scattering)

0.02 < (6E/EI) 
< 0.2

Scattering-
angle range

2° < 2eS < 
135° 

May 2012

Status: In commissioning 



For more information, contact

Instrument Scientist: Michael Ohl, ohlme@ornl.gov, 865.574.8426
Instrument Scientist: Nikolas Arend, arendn@ornl.gov, 865.576.1965
Instrument Scientist: Laura Stingaciu, l.stingsciu@fz-juelich.de, 865.576.9125
Instrument Scientist: Melissa Sharp, sharpma@ornl.gov, 865.241.7319
Instrument Scientist: Piotr Zolnierczuk, zolnierczukp@ornl.gov
neutrons.ornl.gov/nse

Neutron spin echo spectrometers provide both the highest resolution and best dynamical 
range in neutron scattering. Exploiting superconducting technology and developing novel 
¿HOG�FRUUHFWLRQ�HOHPHQWV��WKH�16(�LQVWUXPHQW�DLPV�DW�D�PD[LPXP�DFKLHYDEOH�)RXULHU�

WLPH�Ĳ�RI�DW�OHDVW���ȝV��ǻ(�� 0.7 
neV). Using wavelengths of 2 
c���Ȝ������c��WKLV�ZRXOG�\LHOG�
an unprecedented dynamical 
range of six decades from 1 ps 
��Ĳ�����ȝV���7KH�GHVLJQ�RI�WKH�
spectrometer takes advantage 
of recent progress in neutron 
optics and polarizing supermirror 
microbenders, resulting in 
considerable gains in polarized 
QHXWURQ�ÀX[�RYHU�D�ZLGH�
wavelength range. Performance 
is also extended by a position-
sensitive, two-dimensional 
detector with a broad detection 

region. As a result, the effective data rate will gain an additional factor of 5 in addition 
WR�WKH�HVWLPDWHG�WLPH�DYHUDJHG�VDPSOH�ÀX[�RI���7 n/cm2 V�DURXQG�Ȝ� ����c��7KLV�\LHOGV�
WKH�KLJKHVW�DYDLODEOH�GDWD�DFFXPXODWLRQ�UDWH��HVSHFLDOO\�DW�ZDYHOHQJWKV�XS�WR�����c���
In addition, the wavelength distribution width at any time is well below 0.5%, causing 
WKH�UHVROXWLRQ�LQ�PRPHQWXP�WUDQVIHU�WR�LQFUHDVH�VLJQL¿FDQWO\�FRPSDUHG�ZLWK�UHDFWRU�
instruments with 10% or more wavelength distribution width.

16(�LV�RSHUDWHG�E\�D�VDWHOOLWH�RI¿FH�RI�WKH�-�OLFK�&HQWHU�IRU�1HXWURQ�6FLHQFH�

Applications
Although the NSE spectrometer is designed primarily for soft-matter research, its 
FDSDELOLWLHV�DOVR�PDNH�LW�XVHIXO�IRU�DOO�¿HOGV�RI�PRGHUQ�FRQGHQVHG�PDWWHU�SK\VLFV��PDWHULDOV�
VFLHQFH��DQG�ELRSK\VLFV��7KLV�LQVWUXPHQW�LV�HVSHFLDOO\�VXLWHG�IRU�DQDO\]LQJ�VORZ�G\QDPLFDO�
processes and thereby unraveling molecular motions and mobilities at nanoscopic and 
PHVRVFRSLF�OHYHOV��7KLV�IHDWXUH�LV�KLJKO\�UHOHYDQW�WR�VRIW�PDWWHU�SUREOHPV�LQ�UHVHDUFK�RQ�
the molecular rheology of polymer melts, related phenomena in networks and rubbers, 
LQWHUIDFH�ÀXFWXDWLRQV�LQ�FRPSOH[�ÀXLGV�DQG�SRO\HOHFWURO\WHV��DQG�WUDQVSRUW�LQ�SRO\PHULF�
electrolytes and gel systems. NSE could also aid studies in magnetism.
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Moderator Cold-coupled 
hydrogen

Neutron 
guide h × b

Ni coated, 4 × 
8 cm2,       
m = 1.4

Wavelength 
selection

Chopper 
system 
consisting of 
four choppers 
and selecting 
wave length 
bands of up 
to 3.66 Å 

Accessible 
wavelength 

frame

2 Å < h < 20 Å

Declination 
angle

3.5°

Maximum 
scattering 

angle

�79.5°

Q range 0.05–3.5 Å

Maximum 
ÄLSK�PU[LNYHS

J = ��Tm

Dynamic 
range

5 ps < o�<   
400 ns

Typical 
sample size

30 × 30 mm2 

Analyzer m=3 rotatable 
supermirror

Detector 2D 3He 
counter (300 
× 300 mm2, 
32 x 32 px)

Typical 
scanning time 

with 10% 
scatterer

5 hours/
spectrum 

Specifications

Status: Available to users

May 2012



Engineering model of VISION, including T
0
 chopper, bandwidth 

chopper, secondary spectrometer, and utility rooms.

Secondary spectrometer with detector 

and analyzer modules.

For more information contact

Instrument Scientist: Christoph Wildgruber, wildgrubercu@ornl.gov, 865.574.5378 
neutrons.ornl.gov/vision

VISION is best thought of as the neutron analogue of an infrared-Raman spectrometer. 
It is optimized to characterize molecular vibrations in a wide range of crystalline and 
disordered materials over a broad energy range (<5 to >500 meV), while simultaneously 
recording structural changes using diffraction detectors in the backscattering position 
and at 90°. This inverted-geometry instrument offers enhanced performance by coupling 
a white beam of incident neutrons with two banks of eight analyzer modules, equipped 

with double-focusing crystal 
arrays, that focus the desired 
neutrons on a small detector. 
This arrangement leads to 
improved signal noise, and 
the overall count rate in the 
inelastic signal is at least two 
orders of magnitude beyond 
that of similar spectrometers 
that are currently available.

Applications
/HDGLQJ�HGJH�VWXGLHV�LQYROYLQJ�VFLHQWL¿F�GLVFLSOLQHV�VXFK�
as nanotechnology, catalysis, biochemistry, geochemistry, 
and condensed/soft-matter science.
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For more information, contact
Instrument Scientist: Garrett Granroth, granrothge@ornl.gov, 865.805.0631
Instrument Scientist: Sasha Kolesnikov, kolesnikovai@ornl.gov, 865.576.9145  
neutrons.ornl.gov/sequoia 06
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6(482,$�LV�RSWLPL]HG�WR�SURYLGH�D�KLJK�QHXWURQ�ÀX[�DW�WKH�VDPSOH�DQG�¿QH�HQHUJ\�
resolution. The spectrometer can select neutrons with incident energies from several 
WKRXVDQGWKV�RI�DQ�HOHFWURQ�YROW�WR�D�IHZ�HOHFWURQ�YROWV�DQG�WKXV�FDQ�VWXG\�H[FLWDWLRQV�

RYHU�WKLV�ZLGH�HQHUJ\�VFDOH��$Q�HO-
OLSWLFDOO\�VKDSHG�VXSHUPLUURU�JXLGH�
LQ�WKH�LQFLGHQW�ÀLJKW�SDWK�ERRVWV�
the performance at the lower end of 
this range. The sample and detector 
YDFXXP�FKDPEHUV�SURYLGH�D�ZLQGRZ�
IUHH�¿QDO�ÀLJKW�SDWK�DQG�LQFRUSRUDWH�D�
large gate valve to allow rapid sample 
changeout. A new T0 neutron chop-
SHU�EORFNV�WKH�SURPSW�UDGLDWLRQ�IURP�
the source and eliminates unwanted 
QHXWURQV�IURP�WKH�LQFLGHQW�EHDP�OLQH��

Applications
:LWK�LWV�FDSDELOLW\�WR�DFTXLUH�GDWD�TXLFNO\�DQG�UHODWH�WKHP�WR�WKUHH�GLPHQVLRQDO�
PRPHQWXP�WUDQVIHUV��6(482,$�DOORZV�QHZ�VWXGLHV�RI�VLQJOH�FU\VWDOV�DQG�QRYHO�
V\VWHPV�VXFK�DV�WKH�IROORZLQJ�

�� +LJK�WHPSHUDWXUH�VXSHUFRQGXFWLYLW\��VSLQ�G\QDPLFV�LQ�VXSHUFRQGXFWRUV�DQG�
SUHFXUVRU�FRPSRXQGV�DQG�LQFRPPHQVXUDWH�VSLQ�ÀXFWXDWLRQV�DW�YDU\LQJ�GRSLQJ�
levels

�� 0RGHO�PDJQHWLF�V\VWHPV��VXFK�DV�RQH�GLPHQVLRQDO�VSLQ�FKDLQV�DQG�VSLQ�ODGGHUV��
and crossover effects from one- to three-dimensional magnetism

�� ([FLWDWLRQV�LQ�TXDQWXP�ÀXLGV��TXDQWXP�FULWLFDO�SKHQRPHQD��DQG�QRQ�)HUPL�OLTXLG�
V\VWHPV

�� +LJK�UHVROXWLRQ�FU\VWDO�¿HOG�VSHFWURVFRS\�UHDFKLQJ�LQWR�WKH���H9�UDQJH
�� &RXSOLQJ�RI�HOHFWURQLF�DQG�VSLQ�V\VWHPV�LQ�FRUUHODWHG�HOHFWURQ�PDWHULDOV
�� :DWHU�LQ�FRQ¿QHG�VWUXFWXUHV�DQG�H[WUHPH�FRQGLWLRQV
�� +\GURJHQ�DQG�RWKHU�JDVVHV�XQGHU�FRQ¿QHPHQW��LQFOXGLQJ�QDQR�FRQ¿QHPHQW
�� +\GURJHQ�LQ�PLQHUDOV

Specifications

Moderator Decoupled 
ambient 
water

Source-
to-Fermi         
chopper 
distance 

18 m 

Chopper-
to-sample 

distance 

2.0 m

Sample-
to-detector 

distance

5.5–6.3 m
cylindrical 
geometry

Incident 
energy range

4–2000 meV

Resolution 
(elastic)

1–5% Ei

Vertical 
detector 

coverage

-18–18°

Horizontal 
detector 

coverage

-30–60° 

Minimum 
detector 

angle

2.5°
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For more information, contact

Instrument Scientist: Doug Abernathy, abernathydl@ornl.gov, 865.617.5624
Instrument Scientist: Matthew B. Stone, stonemb@ornl.gov, 865.202.6898 
neutrons.ornl.gov/arcs

$5&6�LV�RSWLPL]HG�WR�SURYLGH�D�KLJK�QHXWURQ�ÀX[�DW�WKH�VDPSOH�DQG�D�ODUJH�VROLG�DQJOH�RI�
GHWHFWRU�FRYHUDJH��7KLV�VSHFWURPHWHU�LV�FDSDEOH�RI�VHOHFWLQJ�LQFLGHQW�HQHUJLHV�RYHU�WKH�IXOO�
HQHUJ\�VSHFWUXP�RI�QHXWURQV��PDNLQJ�LW�XVHIXO�IRU�VWXGLHV�RI�H[FLWDWLRQV�IURP�D�IHZ�WR�VHYHUDO�

hundred milli-electron volts. An elliptically shaped supermirror 
JXLGH�LQ�WKH�LQFLGHQW�ÀLJKW�SDWK�ERRVWV�WKH�SHUIRUPDQFH�DW�
WKH�ORZHU�HQG�RI�WKLV�UDQJH��7KH�VDPSOH�DQG�GHWHFWRU�YDFXXP�
FKDPEHUV�SURYLGH�D�ZLQGRZ�IUHH�¿QDO�ÀLJKW�SDWK�DQG�LQFRUSRUDWH�
a large gate valve to allow rapid sample changeout. A new type 
RI�QHXWURQ�70�FKRSSHU�EORFNV�SURPSW�UDGLDWLRQ�IURP�WKH�VRXUFH�
and eliminates unwanted neutrons.

Applications
7KH�LQFUHDVHG�VHQVLWLYLW\�RI�$5&6�RIIHUV�QHZ�RSSRUWXQLWLHV�IRU�
VFLHQWL¿F�VWXGLHV 
LQ�WKH�IROORZLQJ�
Lattice Dynamics
�� (QWURS\�DQG�WKH�HIIHFWV�RI�YLEUDWLRQDO�PRGHV�RQ�VWDELOLW\�DQG�
SKDVH�WUDQVLWLRQV�RI�VROLGV

�� ([FLWDWLRQV�LQ�GLVRUGHUHG�PDWHULDOV��HIIHFWV�RI�QDQRVFDOH�
IHDWXUHV�RQ�YLEUDWLRQDO�HQWURS\�DQG�WKHUPRG\QDPLF�VWDELOLW\

�� (TXDWLRQV�RI�VWDWH�IURP�WKH�PHDVXUHG�SKRQRQ�GHQVLW\�RI�
states versus temperature and pressure

�� 3KRQRQV�LQ�FRUUHODWHG�HOHFWURQ�PDWHULDOV��FRXSOLQJ�RI�ODWWLFH�
DQG�HOHFWURQLF�GHJUHHV�RI�IUHHGRP�LQ�KLJK�7F��KHDY\�IHUPLRQ��
DQG�PL[HG�YDOHQFH�PDWHULDOV

Magnetic Dynamics
�� +LJK�WHPSHUDWXUH�VXSHUFRQGXFWLYLW\��VSLQ�G\QDPLFV�LQ�VXSHUFRQGXFWRUV�DQG�SUHFXUVRU�
FRPSRXQGV�DQG�FU\VWDO�¿HOG�VSHFWURVFRS\

�� /RZ�GLPHQVLRQDO�V\VWHPV��RQH�GLPHQVLRQDO�TXDQWXP�PDJQHWV�DQG�ORZ�GLPHQVLRQDO�
conductors

�� 0DJQHWLVP�LQ�DFWLQLGH�PDWHULDOV��KHDY\�IHUPLRQ�PDJQHWLVP�DQG�VXSHUFRQGXFWLYLW\
Chemical Physics

�� 'HHS�LQHODVWLF�QHXWURQ�VFDWWHULQJ�VWXGLHV�RI�K\GURJHQ�DQG�KHOLXP
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Engineering model of ARCS with 

neutron powder diffraction data 

superimposed on the large detector 

array.

Specifications

Moderator Decoupled 
ambient water

Source-
to-Fermi 
chopper 
distance

11.6 m

Chopper-
to-sample 

distance

2.0 m

Sample-
to-detector 

distance

3.0 to 3.4 m
cylindrical 
geometry

Incident 
energy range

20–1500 meV

Resolution 
(elastic)

2–5% Ei

Detector 
coverage 
horizontal

-28–135°

Detector 
coverage 

vertical

-27–26°

Minimum 
detector 

angle

3°

May 2012

Status: Available to users
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