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Objective

The abjective of this document is to familiarize users with the ARCS data acquisition system (DAS), how
to access data, and preliminary reduction of ARCS data.

Users are encouraged to contact members of the instrument staff with any questions that arise before,
during and after the experiment, and to avail themselves of the help of other support personnel when on
site to gain access to resources needed for a successful use of the facility.
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The DAS

The data acquisition system (DAS) controls the instrument and saves the acquired data. The control of the
DAS is performed from the instrument control computer. Please do not use this computer for any other
purpose (web browsing, calculating, email, etc.). Here we present an overview of how to use the DAS
graphical user interface (GUI) to adjust instrument parameters and acquire data. Each GUI has a shortcut
on the desktop of the instrument control computer. A Python based scripting interface is also available
for the DAS. Please work with the instrument scientist to implement scripting of the DAS.

The DAQ window

The DAQ window (Figure 1) is

used for starting, stopping or 1 DAQ is Idle Sample=PrOFeAs
pausing measurements (buttonson | | Propssal nfa

. . . Title |Study of Crystal Electric Field Excitations in Parent and Superconducting
right side of window) manually or moe T

. .. . D IPTS-1414 RunMo. }QHES_EESD
viascripting. The DAQ window

Sample Info Start

is opened from the DCOMClient Mame [FioFess

shortcut on the instrument D [fe2 Nature [Polrerystal
computer desktop. Very simply, Run Statistics
one can manua“y perform a Curent State Tatal Time [zec)  [77E3.0
measurement by pressing “ Start”, Total Counts  |3166352 Proton Charge |2 030463e+0111
waiting for agiven time, O VP
accumulated proton charge or
monitor counts, and then pressing Experiment Number/Tite
. . v DFS5 L dl
“Stop”. A dialog box will ask you s 15 New Exp.
if you want to save the data, and to v Preprocessor Logged In |N0 rR——
provide some text describing the ¥ 2Beam Monitars Logged In
measurement. The DAQ window = : _
) L i Eymsg:gas wa|tt|_ng_forldas.pcharge>=1EUDDDUUDUUDD.DDDDDD, uze ‘Cancel Wait' button to unblock A
. nungt
al% prOVIdeS S[aIIStICS regardl ng S!trlopsaecﬁecsto;d fromgF'ython
Acquisition Run 2629 sh d at 2003-01-03T10:11:22
the current proposal, run number, | | |3sasienfin S0 coeeee -
and the current run being
acquired. Several tabs are also
a\/a”able a the bO'[tom Of the Mezsages |TDF,M0de Binning] Scripting] Samplelnfo] BeamMonitor]
DAQ window. These switch 304

. . Figure1l. DAQ window with M essages tab selected.
between different windows on the J Q J

bottom half of the DAQ window.

The Messages tab window (shown in Figure 1) provides feedback of the progress of which runs were
saved, the motion of motors, or other DAS activities.
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The Scripting tab window (shownin BRI S Sample=PrOFeAs
Figure 2) allows one to choose from Prapasal Info
aset Of Python vaUI S|t| on Scri ptS Title |§tﬂc'ly‘9'f‘tr_l‘,l§tql Electric Field Excitations in Parent and Superconducting
(pull down menu on the left side of il Glndes FESEEY
. . . Stark
the window). Once ascript is s 2 i i
Name |F'rEIFeAs

chosen from the pull down menu,

oD 4162 Mature [Polycrystal
the “Make Selection Current” button

Fiun Statistics

must be CIiCked, and the “ U% Cument State Total Time [sec] 77620
&ript” bOX must be Cha:ked When Tatal Counts (3166352 Praton Charge  [3.030453e+011
thisis done, the “ Start” button on _

the top half of the DAQ window will | f#ese/s=e [0 MoritorCouts 7152

change to “ Start Script”. Please _ _
work with the instrument scientist to s I  Ueesein e o Curen
implement scripting of the DAS bitBsuperscan_1414.py =

specific to your experiment. Current Script

Script Description

|b|1 Bzuperscan_1414.py

The Beam Monitor tab allows oneto fpseiﬁﬁfa LZ',ZE”HS_"B' temperature and chopper o St oo
see the current beam monitor

statistics for ARCS beam monitors 1 ‘ ‘
and 2. Other tabs and functionality

Of the DAQ wi ndOW WI” not be U%d Messages] TOF. Mode Binning  Seripting | Samplelnfo | Beamboritor
under normal user operations.

Figure 2. DAQ window with Scripting tab selected.

The MultiHisto window
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The MultiHisto window also MultiHisto =13

appears when the DCOMClient ARLS Physical Histogram ~
shortcut is chosen from the I Show Cursor
desktop. Thiswindow is [ Enable Fotate
shown in Figure 3, and 383

Top View

provides immediate visual

feedback to the progressof the | &

measurement. The two- E 191.5

dimensional contour plot g

ShOWS the Scatten ng | ntenSI ty - Fiegion OF Interest
measured by the ARCS o [ ShowROl &y
detector array integrated over = = S &2 ™ Show ROI Cursors
all time-of-flight. The ARCS % Posilion (lube) ———
detector array isviewed as 361789

from the sample position. The
beamstop is plotted at
approximately (250, 191) in the
(x, y) coordinates of the figure.
One can use these data to
determine detector packs which
are not operating properly. The
bottom two plots, X cross-
section and Y cross-section,
show the intensity acrossthe 0 50 100 s a0 20 a0 30
horizontal or vertical
dimension of the detector array. Figure3. The MultiHisto window.

Once can also enable a cursor

by choosing “show cursor”. Thiswill place a cursor on the detector array image plot, and show the
corresponding cross-sections in the two one-dimensional plots. A region of interest can also be selected
using the “Region of Interest” tick-boxes. Note that the plotted region of interest in the X and Y -cross
section does not update every time anew region is chosen. To have the region of interest cross sections
update when they are changed, one must start a new acquisition.

[ 4
l f |"I # Crogs-section
. ~1h\"fa; a.l\ f'J"p'IL|Lf4|'|L""”“'*Fm i ""l"l“dfwll"il “ﬂ“"’\
iy I

20 IR dm Restore
1

W 1' \

] ] ] ] |
1] 50 100 150 200 250 300

¥ Cross-section

b na ,
20 .|l M || Mlp.fm\“ Uflu r||'|'||L| \hu] Mﬂ ﬁhlllllmﬂl 1|||| 1| |||IIJ, l||||Ml|fl'1 '.'|'|||||, \ 4” ' ¥ ",Jl._‘h !h'lfx,-'-..-\"f""r-., Lﬁl . |H| lil, Festore

I||I1|‘| W L

The MultiGraph window Multi Graph X
The MultortiGraph window also  ARCS Sum Over All Space ¢ ARCS DSpace Cave ‘ Festare ‘
appears when the DCOMClient " ARCS Sum aver ROI

shortcut is chosen from the W Log scale

ARCS Sum Ower All Space

desktop. Thiswindow is shown in
Figure 4, and plots the total
integrated detector counts as a
function of time-of-flight or d-
spacing, depending upon which
option is selected in the window. : i

| | | ] |
. 0 5000 10000 15000 20000 25000 30000 35000 40000
One can also show this TOF fusec]

Figure4. TheMulti Graph window.
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information for the corresponding region of interest chosen in the MultiHisto window. The “Restore”

button restores the default options of the window. If interested, these data can be saved to atext file using
the “ Save” button.
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The Motors App window

The motors application window is chosen from
one of the desktop shortcuts. Thiswindow is
shown in Figure 5. The options available from
this window allow one to adjust the instrument
dits (“Slit 1”), adjust the Fermi-chopper
trandation table (“Positions’), and to choose
fixed positions of the Fermi-choppers (“ Select
Chopper™). One should only have one chopper
spinning at atime. The chopper tranglation
table can be moved while a Fermi-chopper is
spinning. “Select Chopper” allows one to
choose, chopper 1, chopper 2 or no chopper

¥ Motors App Version V1.0 Jun 14, 2007

5lit1

Select Chopperl

05:31 Handling RunStop A
05:33 Handling RunStart. Fun Mo: 2626 Instr: ARCS

06:0¢¥ Handling RunStop

06:11 Handling RunStart. Fun Mo: 2627 Instr: ARCS

06:44 Handling RunStop

06:46 Handling RunStart. Fun Mo: 2628 Instr: ARCS

07:20 Handling RunStop

07:5¢7 Handling RunStart. Run Mo 2629 Inztr ARCS

10:06 Handling RunStop

Positions |

(white beam option). Additional functionality of Fioures. MotorsApp window

this window will be available as more motors
are added to the instrument and instrument control.

The Chopper control App
The Fermi chopper control

DAS-Software

16> chopper, control App ¥ersion ¥1.1 June 8, 2006

=~ M

application isaso available asa
shortcut on the instrument control

LEL LUV 12 EK YOREL
R Y

computer’s desktop. The
corresponding window isshown in
Figure 6. From this window, one
can choose the frequency in Hz and
the energy in meV of each of the

two installed ARCS Fermi choppers.

Please work with your instrument
scientist or local contact to
determine the appropriate Fermi
chopoper, frequency and energy for
your experiments needs. Do not
spin more than one Fermi chopper
simultaneously. One can spin one
chopper down to zero Hz, while the
other chopper is accelerating to its
run frequency. Thiswindow also
provides feedback as to the actual
chopper speed and energy.

Request Speed[Hz):

Actual Speed(Hz]:

SpeedRequest] SpeedRequest2 Speedéct Speedbct2
| 0.0000 [d
Request Energy [met) Actual Energy [mel]
EnergyR equest] EnergyRequest2 Energpict] Energpdct2
150.0000 |2DD.DDDD | |
Payloadi Payload2 ChopperlState
e o &
i i
~
{+ i
~
o ol
g e
Chopper2State

o~

e &
o~

o i
e i
- i

o~
LarmdaErar | Operationl nfa

Figure 6. Chopper control App window.
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Lakeshore App Window

The Lakeshore App window is also available
from a shortcut on the desktop of the
instrument control computer. The Lakeshore
App Window isshown in Figure 7. This
application is used with most of the variable
temperature sample environments available
at ARCS. One can enter arequested
temperature “ SampleTempRequest” and set
atolerance window (+/-) for this requested
temperature “ TolRequest”. The current
sample temperature “ SampleTemp”, the
current status of this temperature
“SampleTemp_Status’ and the current
setpoint, “CurrentSP” are also shown in this
window. A plot of the temperature as a
function of measurement time is also shown
in the bottom portion of the window, along
with adialog of recent DAS events.

Beam status windows

One of the most important DAS windows is the beam status
window. Thisisasingle window with a“Beam Off” or

“Beam On” icon and corresponding beam current displayed
in the window. These corresponding windows are shown in

Figure 8.

Data Access

i> Lakeshore App Version ¥0.1 March 08, 2006

DAS-Software — %9’ SI S

!-l\__-lbll'-ll._lélitu W
R

SampleT empR equest |5.0000

SampleTemp 299.3930

SampleTemp_Status Out_of_temp

TolRequest 2.0000

LKSRampR ate ,—

CurrentSP 5.0000

SampleTemp

239.5—

299.4—

I [ [ ] ] [
546000 546500 547000 547500 548000 548500

06:07 Handling RunStop ~
06:11 Handling RunStart. Fun Mo: 2627 Instr: ARCS

06:44 Handling RunStop

06:46 Handling RunStart. Run Mo: 2628 Instr: ARCS

0720 Handling RunStop

0757 Handling RunStart. Run Mo: 2629 Instr: ARCS

10:06 Handling RunStop

Figure7. Lakeshore App window.

0.00 L, 007 s,
£
Bearn OFf Beam On

Figure 8. Beam statuswindows

To access and perform preliminary reduction of ARCS data, one should make certain that one can access
both the Neutron Scattering Portal and the ARCS analysis machines (ARCS1 and ARCS2). Your data
will be available both via the Neutron Scattering Portal and viathe ARCS analysis machinesand is
organized by facility, instrument and your proposal number (IPTS number). We outline here the steps
which you should proceed through in order to access your data. More information is available at
http://neutrons.ornl.gov/portal/ and the respective FAQ page for Portal users
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https.//neutronsr.us’help/FAQ/user/. The end of this document also includes a“New User Data Analysis

Checklist” which summarizes these steps.

Neutron Scattering Portal access

All user data on the SNSfile
system can be remotely
accessed viathe neutron
scattering portal
(http://neutronsr.us/portal/).
Thiswebsiteis accessed via
ajavaenabled browser, and
requiresan XCAMSIlog in.
The portal alowsyou to
access your data exactly asit
appears on the SNSfile
system, and also provides
visualization abilities for
datafiles as well as accessto
software and portal
applications. Filescan aso
be downloaded directly from
the portal by using thefile
menu. One should first
make certain that they can

access the Neutron Scattering Portal. To use the portal one must have an XCAMS account. Go to

SNS Porta

4 e (L # [DeulionsEusy hitps:/ /neutronsr.us/portal f Q @
SNS Portal € %  Neutron Sciences Applications 9+ -
File Visualization Applications Job Monitoring Tools Simulation Sample Activation Help
Data Browser = Dashboard  Search
Workspace [} 25mev_Fezalo4in X | (5 CNCS_1879.nxs
== = ] is for running data reduction =
-
[} 15mev_greg.par
[} 15mev_reduct.par
+ 1877
+ 7 1878
= 11879
# [ NeXus
+ [ preNeXus
+ 11880
+ [ 1881
+ (] 1882
+ ] 1883
+ ] 1884
+ 11885 5 =
+ 11886 =
& 1887 Properties
#1888 Antribute Val
name 25meV_Fe2 Al04.In
0 25meV_Fe2AlD4.in ccation f25meV_Fe2AlO4.in
[ 25mev_Fezalos.in- type text/plain
+ 4778 astModified Tue Jul 28 14:29:09 EDT 2009
+ ] 5009 ength 2354 bytes
[} s0_mev
[} somev_reduction_1791.g
[} smev_reduct.par =
4
StatusBar Wed Feb 10, 15:05 PM
Security Notice
Done & zotero

Figure9. View of web-browser based access of the Neutron Scattering Portal

https://xcams.ornl.gov/xcams/regStepl.shtml to request an account. XCAMS isthe ORNL computer user
authentication system designed to support external, or non-facility personnel. Verify that you can logon
tothe portal. Start from https://neutronsr.us/portal/ or http://neutrons.ornl.gov/portal/. 1f you are not on
the original proposal for the beam time, you will not have access to the data. If thisis the case. email

your instrument scientist to make certain that you are associated with the proposal (IPTS number). Figure
9 shows aview of aweb-browser accessing the neutron scattering portal.

ARCS1 and ARCS2 analysis machine access
ARCS1 and ARCS2 are the Linux analysis machines available to users for transforming raw data, data
reduction, and data visualization. These machines are available at the ARCS instrument cabin. One must
apply for use of these resources. go to https://neutronsr.us/accounts/request.html, and choose SNS user,
then choose the ARCS instrument and provide the IPTS number of your experiment. This approval
requires action on the part of an instrument scientist or a member of the computing staff.

Remote Access of ARCS1 and ARCS2 analysis resources
The ARCSL1 and ARCS2 analysis machines are not directly available to external users. Users can usea
remote-desktop application called NX which provides a desktop to a computer server named outback
(fairgate is a backup system one can use). One can then SSH to the ARCS1 and ARCS2 machines to use
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the ARCS data reduction tools. More information on downloading the NX software and setting up
remote access to the outback and fairgate machinesis available at https.//neutronsr.us’help/nx/.

A browser plug-in is available to provide an interface to the analysis applications through the web
browser, without logging into the file system directly. Applications available in this manner are found in
the portal under “Applications’ menu.

More information about the neutron scattering portal and computing resources is available at

- https://neutronsr.us/hel p/FAQ/user/
- https://neutronsr.us’help/

Data Reduction

Currently, ARCS uses both the DGS (direct geometry spectrometer) data reduction available on the
analysis machines or viathe portal, or the reduction routines based upon the DANSE project. More
information on DANSE is available at http://wiki.cacr.caltech.edu/danse/index.php/Main_Page. Please
work with your local contact in the preliminary analysis of your data.

Further information concerning the DGS data reduction routines and the reduction routines based upon
the DANSE project are available in the corresponding manuals.
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New User Data Analysis Checklist

New User Data Analysis Checklist —to be completed by instrument staff member when registering new
user.

Done Action

User abtains an XCAMS account (or recover old username and password if
aready registered):

https://xcams.ornl.gov/xcams/regStepl.shtml

User requests access to the instrument computing resources (do thison a
Windows maching).

e Go to: https://neutronsr.us/accounts/request.html

o Select SNS user (on-site and off-site)

e Select appropriate instrument, and enter proposal ID or other reason
requiring access.

e Presssubmit.

o Enter UCAMS/XCAMS user name and password.

o Instrument staff or member of scientific computing must approve access
reguest before proceeding.

Instrument staff adds user to the proposal (this step requires ajava enabled
browser):

Go to: https://neutronsr.us/SN SProposal Checkin/

Select SNS from Facilty List

Select instrument from dropdown list.

Enter the proposal 1D in the box.

Press “Get Users for this Proposal”

To add user to the proposal, click “Add Another Row for new user”
Enter their user name and XCAMS ID in the spaces provided.

In the Add/Delete column, click on the space and then choose “Add” from
the dropdown menu.

e When all users have been added, click “Update Users for Specified
Proposal”.

Verify user can log onto analysis machine — log in with XCAMS username and
password.

If using DGSreduction hard mask, copy appropriate mask filesinto user home
area.




