Overview of motion control at the
Spallation Neutron Source

Matthew Pearson
Data Acquisition and Controls Engineer

10/5/13 pearsonmr@ornl.gov



H- ions

Front-End Building
l - Klystron Building SNS
» 5 \'

IN NEUTRON SOURCE

Linac Tunnel T

Accelerate
Protons to
1 GeVin linac T - Future Target
Building
l Liquefaction
Building
Accumulator Radiot e Center for
ring bunches Frequency = : . § , Nanophase
Facility Materials
protons. ( Sciences
Support ¢
l Buildings , Joint Institute for . o
Neutron Sciences

Liquid Central Laboratory
lquid mercury and Office Complex ORNL User =

Target. 60Hz. Housing Facility ﬂ

Moderate

produced
neutrons. Neutron scattering on beamlines

10/5/13 pearsonmr@ornl.gov 2






Backscattering

Spectrometer (BASIS) -
BL-2

Dynamics of macr

constrained

Diffractometer (INOMAD) - BL-1B

Liquids,

Wide Angular-Range

Nanoscale-Ordered Materials

Chopper Spectrometer
(ARCS) -BL-18

s, nanocrystalline and Atomic-level dynamics in materials science,

poly
partially ordered complex materials
Joerg Neuefeind - 865.241.1635 « neuefeindjc@ornl.gov

Doug Abernathy - 865.576.5105 - abernathydi@ornl.gov

Fine-Resolution Fermi Chopper
Spectrometer [SEQUOIA) < BL-17
Dy of plex fluids, fluids, mag

condensed matter, materials science
Garrett Granroth - 865.576.0900 - granrothge@ornl.gov

" 1 s, biology

y poly
y, materials
Eugene Mamontov - 865.574-5109 - mamontove@ornl.gov

Spallation Neutrons and Pressure
Diffractometer (SNAP) - BL-3
Materials science, geology, earth and

environmental sciences
Chris Tulk - 865.576.7028 - tulkca@ornl.gov

Ultra-Small-Angle Neutron
Scattering Instrument
(USANS) - BL-1A (2014)

Life sciences, polymers, materials science,
earth and environmental sciences
Michael Agamalian - 865.576.0903 «
magamalian@ornl.gov

Magnetism Reflectometer *
BL-4A

Ci

y, mag of lay
systems and interfaces
Valeria Lauter - 865.576.5389 - lauterv@ornl.gov

Liquids Reflectometer
BL-4B
Interfaces in complex fluids,

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

Cold Neutron Chopper
Spectrometer [CNCS) « BL-5
C matter physi ,materialls a i

h y, biology, envir
Georg Ehlers - 865.576.3511 - ehlersg@ornl.gov

Extended 0-Range Small-Angle Neutron
Scattering Diffractometer (EQ-SANS) « BL-6 BL-9(2014°)

Elastic Diffuse Scattering
Spectrometer (CORELLI) +

Life sci poly and y materials
earth and environmental sciences
William Heller - 865.241.0093 - hellerwt@ornl.gov

Detailed studies of disorder in
crystalline materials
Feng Ye - 865.576.0931 - yef1@ornl.gov

Vibrational Spectrometer (VISION)

BL-16B

in y y

Hybrid Polarized Beam
Spectrometer

dynamics of slow p [(HYSPEC) - BL-14B

Michael Ohl - 865.574.8426 - ohime@ornl.gov

Atomic-level dynamics in single
crystals, magnetism, condensed
matter sciences

Barry Winn - 865.809.6819 - winnbl@ornl.gov

Versatile Neutron

Instrument at SNS
(VENUS) - BL-10

Energy selective imaging in

* scheduled commissioning date

- In design or construction

Engineering Materials Diffractometer

(VULCAN) - BL-7

processing, environmental
sciences and biology
Hassina Bilheux - 865.384.9630 «

Fundamental Neutron
Physics Beam Line - BL-13

Fundamental properties of neutrons
Geoffrey Greene - 865.574.8435 - greenegl@ornl.gov

N

Macromolecular
Neutron
Diffractometer

Single-Crystal Diffractometer
(TOPAZ) - BL-12

(MaNDi) Atomic-level structures in chemistry,

biology, earth science, materials science,
BL-11B (2013") condensed matter physics
Christina Hoffmann - 865.576.5127 «

Atomic-level structures of hoffmanncm@ornl.gov

p drug

complexes, DNA

Leighton Coates -

865.963.6180 - coates|@ornl.gov

Powder Diffractometer (POWGEN) -
BL-T11A

Atomic-level structures in chemistry, materials science, and
di d matter physi ding magnetic spin structures
Ashfia Huq - 630.986.7321 - huga@ornl.gov

Mechanical behaviors, materials science,
materials processing
Ke An - 865.919.5226 - kean@ornl.gov

- Under consideration

06-G00400R/gim




10/5/13 pearsonmr@ornl.gov




Motion Control on SNS Instruments (1)
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VULCAN beamline sample/detector area. Large Newport sample stages.




USANS beamline

Pl positioners for neutron
energy selection.

.......

663 STEPPER MOTOR C

Pl C-663 and C-863
controllers. Daisy chained
together on RS232 bus.
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Standard Parker 6K control box
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Control Hardware / Software

Typical motion control rack:

* Parker 6K Controller

* E-AC/ E-DC stepper amplifiers

* Moxa serial device server

* |CP (digital I/O — used to control amplifier power, via Moxa)

Also have:

e Several Newport XPS controllers (bespoke end station stages).

* Pl controllers (C-663 / C-863)

* Bespoke chopper control rack (timing/PLC control/drives/Windows XP Ul)

Most motion control software is custom C++ applications & Labview
running on Windows XP.

* Migrating to EPICS running on Linux.
* Chopper control is migrating to EPICS running on Windows XP.
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Control Software Architecture
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CSS Motor Control Screens
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EPICS 10C Details

10C

—

Device
Support

* Motor record for each axis.

* Device support layer for each record
(driver abstraction layer)

* Parker/XPS/Pl/... driver. Based on the
ASYN framework
(see Talk by Mark Rivers).

Driver typically has threads for:
 Command/response

e Position polling

* Misc long operations
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TO CHOPPER Control
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Motion Control Plans (software point of view)

* Roll out EPICS support for more beamlines. 3 beamlines in progress.

* Port EPICS Parker driver to new ASYN C++ framework (Mark Rivers).

* Develop more comprehensive motor control software for Parker
(tuning, configuration, data gathering).

e Use virtual machines for Windows XP support.

e Support robotic sample changer in EPICS.

Motion Control Plans (hardware point of view)

Most beamlines are near completion. Possible future requirements:

* More use of positioning at the sub-micron scale.
* Support for continues motor scanning/triggering.
* Update of chopper control hardware.



