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1. Propose an experiment
a. Choose an instrument

iv.

Basic decisions
1. Elastic or spectroscopy?
2. Energy resolution desired? (TAX, DGS / VISION, backscattering, NSE)
3. Type of measurement (parameter in narrow Q is better for TAX)
4. Energy transfer range & Q desired? (ARCS/SEQ or CNCS/HYSPEC)
HYSPEC is NOT a typical Direct Geometry Spectrometer
1. Our strength is NOT out-of-horizontal-plane scattering, so don’t bother
lining up on the c-axis to measure the AB-scattering.
2. Instead, just like at a TAX, align any single crystal with the desired
scattering plane in the horizontal plane.
3. Yes, we also do powders.
4. Vertical focusing washes out our vertical Q resolution. Most users
prefer the flux.
Recommended papers to read to understand HYSPEC’s niche:
1. "Recent progress on HYSPEC, and its polarization analysis capabilities",
EPJ Web of Conferences, 83, 03017(2015)
2. "A comparison of four direct geometry time-of-flight spectrometers at
the Spallation Neutron Source", Review of Scientific Instruments, 85, 4,
045113 (2014).
Communicate with instrument scientists about your experimental needs
1. Ovi Garlea: garleao@ornl.gov

2. Barry Winn: winnbl@ornl.gov

b. Consider instrument configuration (see section 7 below) in advance

NOW THAT’S THINKING AHEAD!

c. IPTS101

The links under ‘Become a User’ at http://neutrons.ornl.gov/users are helpful.

Instructions on using IPTS in general???
HYSPEC specific: Special questions for polarization analysis and for being
considered for the HYSPEC IDT proposal review.



2. Before you travel to HYSPEC

a. Know your sample

ICSD 101 (for Bragg peak locations and neutron scattered intensities)

https://icsd.fiz-karlsruhe.de/search/basic.xhtml
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Display in Window | Export as x-y data Export as table Show as PDF

~ Configure Powder Pattern Calculation and Display

Calculation Parameters

Radiation Type: | Neutron Diffractomete
e et i (TN

D Include Dispersion
‘Width Parameters
u 01791 vV 04503 W D4 D Intensities only

Visualization Parameters

ot Type{ ZThela v |

¥min 50 Xmax  67.312 Xstep 0.1
Color Display:[_| Display Indices{v]
Save As Default Restore Default Reset to System

Redraw Display

Tan

Users are expected to know the crystal lattice structure and dimensions prior to

arriving. You need to know the basis cell dimensions and angles, and if it’s a

4



single crystal you also need to know which scattering plane you intend to study,
in terms of key symmetry directions in reciprocal lattice unit dimensions (r.l.u).
These directions often correspond to Bragg peaks visible in that plane.
b. Preparing for data
i. You must have an XCAMS account in order to do several things, including the
web-based training required prior to entry. You also need this account in order
to access your experimental data and to use ORNL’s computing resources to

process / analyze the data.
I ORNL Guest Portal

Register Log i

ORNL GUEST PORTAL |

We want your experience with ORNL to be efficient and scientifically productive.
Once you have an ORNL Resource Account, your Personalized Guest Portal will
display proposal and experiment information, training needs, and guide you

| through the site access process.

If you have partnered with us before, you may already have an account. If so,
1 you can log in with either a user name or email address and password.

-

Il If you would like to request a visit to ORNL or become a HFIR/SNS user then
you can register for an ORNL Resource Account. |

| "

If you do not yet have an account, go to the guest portal at
https://user.ornl.gov/ to register.




ORNL Guest Portal

Register Log i

& LOG IN TO YOUR ACCOUNT I
I
User name or email address :
|
Password
||
[l
:
: Forgot your password? !
| Register if you don't have an account.
i Vil
e —— = — |

Not to worry; there is a link at https://user.ornl.gov/Account/Login for those
many users who have once again forgotten their passwords.

Information concerning data analysis for HYSPEC and other neutron scattering
instruments at ORNL can be found at
http://neutrons.ornl.gov/users/data-mgmt.
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Data Analysis and Management

Monitor Experiments

! Active experiments at HFIR instruments can be monitored using neutron.ornl.gov/spice/.
Active experiments at SNS instruments can be monitored using monitor sns.gov

| Analyze Experiment Data

Data from HFIR instrument experiments can be accessed using neutron.ornl.gov/spice/.
Data from SNS instrument experiments can be accessed using analysis.sns.gov.

Data Analysis and Visualization Software

+ Mantid

* Spice

+ SasView

* Reslib

+ GSAS & EXPGUI
+ Fullprof

« Horace

= PDFgui

« DAVE

Data Management Practices

If you are unfamiliar with analysis software for direct geometry spectrometers,
we recommend you familiarize yourself in advance with DAVE and in particular
its mslice application at

http://www.ncnr.nist.gov/dave/documentation/dcs mslice.pdf.

For users that require greater sophistication for their analysis, we recommend
you familiarize yourself with Horace at

http://horace.isis.rl.ac.uk/Main Page .

If you have an XCAMS account, you should also have an account on the analysis
cluster. Go to https://analysis.sns.gov/ and inside the ‘connection options’ box
you will see a variety of ways you can open terminals or move data to your




vi.

personal computers.

En—

- o

S~
Remote Desktop Capabilities

We have provided this area for you to view and analyze your data from anywhere you go.
You will be on a machine just like one you use in our Instrument Hall or Target Building. You
can work with your data and use the Data Analysis tools provided. To get started using our
webclient click the "Launch Session” button below. For more information about different
ways to connect, please see the "Connection Options” section below.

Connection Options

T XA

Mouse over one of the icons above for more information

For assistance connecting to the Analysis servers or accessing your data, please contact SNS
Linux Support: linux@support.sns.gov or call 865-309-4649 for urgent requests.

From https://analysis.sns.gov/, click the ‘launch session’ button to begin a

session on the Analysis Cluster, which uses Linux. It is using a web-based
version of the ThinLinc client found in the ‘connection options’ box.
Confirming your IPTS directory is ready (not yet prior to first run) involves
launching a session as described above, opening a terminal, and attempting to
move to the following directory from a terminal using the following command:

cd ~/data/SNS/HYS/IPTS-<#>
Where <#> corresponds to the number for the experiment about to begin. If

this doesn’t work please contact your Local Contact.
Sometimes this directory isn’t yet available

~/data/SNS/HYS/IPTS-<your IPTS #>/

but you can access:



/SNS/HYS/IPTS-<your IPTS #>/

then type in the following either from the HYSPEC analysis machine or the
ANALYSIS cluster:

/usr/local/sbin/create_symlinks



3. Navigating Control Systems Studio (CSS)
a. Starting CSS from DASUSER computer
i. Fromicon

£,

C55

ii. From terminal

Mate Terminal

View Search Terminal Help

Select Workspace

Select Workspace
Select your Css workspace, where your files, preferences etc. will be stored

Select Workspace to suit the SNS project.

[SNs/isers2xy/css-Workspaces/Detaul] v | |Browse|

Ask again?

| cancel OK

1. Start terminal
. Type ‘css’ and enter
3. First window ‘Select Workspace’ has a question. Click the ‘OK’ radio
button.

iii. Starts in previous configuration
1. You may have some tabs open that you don’t need. Get rid of

everything except the HYSPEC user page.
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b. ECLIPSE-based Tab’d Graphical User Interface

Cs-Studio vl (a) (%
File Edit Search CSS Window Help

=01100% | ¥

Motor BL14B:Mot:all
Aperture 1 Left Blade

18.00000 mm

- 18.00000 mm +

Tweak (1.00000 mm : More |

Motor BL14B:Mot:alr
Aperture 1 Right Blade

18.00000 mm

- [18.00000 mm +

Tweak [1.00000 mm Mare

Motor BL14B:Maot:alb
Aperture 1 Bottom Blade

35.00000 mm

Motor BL14B:Mot:alt
Aperture 1 Top Blade

35.00000 mm

- & A EY § Y& 5 |1z csstudio

. Navigator &3 = O || HYSPEC User Start Page | Slits AL 22 = 0
= 5 v slit System Motors

> [= css

35.00000 mm +
Tweak (1.00000 mm Maore

55.00000 mm +
Tweak [1.00000 mm Mare

B Console 2 =% LA
BOY Console

c. Radio buttons
i. Some drill down to other tab’d GUI's
ii. Right click allows option to spawn another tab or window
d. Color coded
i. Grey fields are read-back values: where devices actually are
ii. Blue fields can be input fields. They are request fields.
1. No ‘Enter’, no request!
2. Compared to Advanced Photon Source, blue field doesn’t turn yellow
when editing field
iii. Right click on field to
1. Copy the PV name, useful for some scans
e. Colon anatomy: understanding the syntax of EPICS variables
i. Notto worry. They are known as process variables (PV'’s)
ii. Master prefix BL14B refers to the HYSPEC instrument (beamline 14-B)
iii. Next field refers to type of PV: MOT for motors, SE for sample environment,
etc.
iv. Final fields are abbreviations that (at least for motors) follow the HFIR TAX
naming standards.
v. Needed for automated scans.
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4. First day at HYSPEC: general setup

a.

Reading, understanding, acknowledging and signing off on the Experimental Safety

Summary

———— Ea. e

R e e s b et e

. 8 e et b e s s e S ey o

P
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b. CSS User page

C.

&1 HYSPEC User Start Page 2 ‘

—Experiment

IPTS 8020 Run 100851 Idle IPTS
Acquisition [ Start H Stop Run Time 00:42:39 O Run Control

Title [SrTiO3 4.5 K 52 -78 Ei 13 300 Hz vary s1, 8 min per 1]

Notes | )
Table Scan
Scan Idle f‘

—Neutrons —Shutters
Energy 13.000 mev primary (@)
Beam Power OEO Secondary "‘ Status f‘
PCharge 0.0000EOQ C 0.000000E0 pC Tertiary r“ Status /‘

—Motion Control

51Upper|jmit|100.00 [ Aperture 1 ][ Aperture 2
Stop Motors
s1 Lower Limit |—110.DD [ Sample ] [ SE Stages
—Sample Environment
Select Environment [ Vacuum Cube l [ Dilfridge l [ HeCompressor]
CRYO-09 | [ AMI1800 ] [ Lakeshare ] [ Cryostat ]
—Equipment
All OK O lEquipmentStatusl l User Monitor l l Main ]

Assigning the experiment and sample

i. Why bother? Because only the instrument team tied to the assigned IPTS (and

the local contacts) can view the data. It would be a shame to generate data
without being able to access it!
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d.

e.

f.

CSS IPTS

i 1PTs & MEMS 13

page

user: [ag4 1D 30001490 Beam Line:  BL-148

Samples for IPTS-.. anzn

Fresh slate

[io Wame Description Mass  Container  Nature Comments.
IPTS Sub Start Title Members T T
2 = 31427 | YbMnBi2 | 0.75g single crystal of 758 | Aluminum Mo] Single Crystal | Sample has been in t
15969 |1 | 20151211 | Study of spin dy ina novel DTN uced P | | |
| g 2z | o | green powder 239 | Aluminum s, Fowder
e 1 Jienacion | e i cimios s s | et ot i et e o T etobaele el
15717 \ 1 | 20160725 Competing m;lwﬂ\t. Nuctuations in b\uyer;u‘lhcml: Sr. Xianglin Ke: KE:\ANELI!:I V. Tao Zoi 31024 | Quartz rod | Rod of Quarz. 109 | eylinder Polycrystal
l::i ;l Zﬂlinj—Z; gmnmv (wrlitdsnm—lznnﬂoa maodes in multiferroic YMr, Barry Winn:2XY.E:Jennifer Niedzie. 31023 | Tizr rod isnhﬂqhmmlapp!ﬂ 10g i()‘“mm Polycrystal | -
:_&ssi 1: ‘:Q:ej{iz P:IHEW?H fron study of quant Tiquid ndd*‘c el RotunduROTUNDIZS Eie | || o1 | AMAs0 e v | Fowe '
| 2 ok sty of ok sef kil el M ot Pt ur |no | pouter sample 159 | vanadium sar{ Powder | Contact: avi Garlea s
15443 |1 |20160228 | Magnetic order and excitations in-electron eyl metl | Anchel Savicl: 319 £\vasie Garles:
15430 |1 | 2016-04-06 Investigating femomagnetic Nuctuations in SCo24s2 Alan Goldman: AIGOLDMAN: P Ben
15390 |1 | 2016-04-27 larized of John Zaliz
15294 |1 2016-05-20 Probing i 3 e = Name: oo
. g the magnetic interactions Inthe novel room tem’ David Fobes:DFOBES:P.Eric Bauel
15262 |1 |2016-07-14 quadrupalar Daisuke JPT| | Mass: A Containes:  pyp
15221 |1 20151213 | Uncovering the route to the emergent spin gap n statics Mark Lumsien: 2LLiEAndhew Chi| | oo ho sample
14705 |2 |201512:07 | Magnetic excitation spectra of Haldane spin-chain comp Vasile Gariea:GQ4:P
14664 |1 |2015-0B-14 | Commissioning with EPICS, NED Wark Lumsden2LLV;Barry Winni | | W
SF L SR | 20150806 Mannatiz Stnictues Natarmination nf 2 naw hansurnmb [ asils Gadea: G040 Lol e
Proposal: 8020 Comment: NA
Tide:  Supermirror Polarization Analysis
Members: Mark Lirisden: 218 Barry
BiLater
: =
I} izl Zero Motors &2 \ 8
—Set and move to preset positions

Preset Position Current Position

s1 [0.00 -0.00172 deg &
sgu [0.00 0.00754 deg )
sgl (0.00 -0.00094deg (0
stu [0.00 -0.00100 mm [

stl |0.00 -0.00100 mm &9
alb [35.00 35.00000 mm (0
alt [35.00 35.00000 mm [
alr [18.00 18.00000 mm (3
all [18.00 18.00000 mm [ 0
a2b [35.00 35.00000 mm [
azt [35.00 35.00000 mm (0
az2r [18.00 18.00000 mm [
a2l [18.00 18.00000 mm [

Move All

[Coon ]

bll4b-user

Changing sample environments
Local Contact to restart the associated software driver package
Local Contact to reconfigure software for any changes to rotation stages
Setting global’s

General
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ii. What’s rotating

?

i Sample Motion B2

sample Translation Lower

“0.00100 mm  STOP

Fomu mm +

Tweak [LOMKOmMmM | More

Motor BL14B:Motistu
Sample Translaticn Upper

«0.00100 mm

STOP

ﬁ.uooou mm +
Tweak (100000 mm More

sample Goniometer Lower

0.00172deg  STOP

Sample Viert Retation
-0.00172 deg  STOP
F:.nmn dag +

Tweak [1.000G0 deg

More
51 Settings
speed  Full Speed

Offset 0.00000 deg

o.00323dey  STOP
00000 deg + 00000 deg +
Tweak [0.10000deg  More Tweak 10000 deg  More

Beam Stop

14.00000 mm  STOP
[i400000mm  +

Tweak [LO0ODOmM  More

) Mapping to phi and chi for Nexus files

Mapped To
phi 0.0000 BL14B:Mot:Dummy CP M5
chi 0.0000 EBL148:Mot:Dummy CP M5

omega -0.0017 BL14B:Mot:51 RBV CP MS

Madify Mapping
Set Phi to Nothing

Set Chi to Nothing

Set Omega to Nothing

iii.
iv.

bil4b-user

& Sample Rotation 32

Motor BL14B: Mot:Sample: Axis1

ThreeSampleRot cryo09Rot

0.0000 deg STOP

0.0000 deg +

0.0000 deg

0.0000 deg
Tweak [0.5000 deg More

Motor BL14B: Mot:Sample: Axis2

STOP

Configure Axes

+

Mapping to phi and chi for Nexus files

Mapped To
phi  0.0000 BL14B:Mot:Dummy CP MS
chi 0.0000 BL14B:Mot:Dummy CP MS

omega -0.0017 BL14B:Mot:s1.RBV CP MS

Change Speeds

Select Speed Current Speed

Axisl 1.0 deg/sec 1.0000 deg/sec
Axis2 1.0 deg/sec 1.0000 deg/sec

| bll4b-user |

Modify Mapping

Set Phi to Nothing
Set Chi to Nothing
Set Omega to Nothing

Which sample environment to track? CSS _page

How do | alarm the right sample environment? For now, go to the main page
for a given sample environment. You will find a high-level radio button there to
toggle between an alarm-sensitive state or not. This is important for enabling

Instrument Hall Coordinators to be alerted to any bad situation.
g. Useful charts

15




i. Choose depending on sample environment
[F] my_own_scan.py

= (= SE_DataBrowsers
{& CCRMonitor.plt
{2 CRYO09Monitor.plt

£ CCRMonitor.plt &3 = (]

E A aal@h g

]

orD,
i |

t1, Setpoint2
50 100 150 200 250 300 350 400 450 50

Value 1: SensorA, SensorB, SensorcC, Sens

o

T T T T T T T T T
09:30 10:00 10:30 11:00
2016-01-27
Time
SensorA  SensorBE SensorC L Setpoint2
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5. Aligning a single crystal
a. Have a powder instead? See section 7.f. for preliminary planning, and then go straight to
section 6. You may ignore the rest of this section.
b. Starting with a good guess
i. Choose two symmetry directions in desired scatter plane
ii. Line up first direction with incident beam
iii. If the cyan tilt and translation stages beneath the sample environment don’t
look roughly square, you forgot to do step 5.c.
c. Spaghettiin the way?

i. Inthe field, carefully determine the range of your rotator in advance. The range
may be restricted by vacuum lines, compressor lines, cryogen lines, or other
cables connecting to the sample environment. Although now rare, if you are
rotating the ‘s1’ stage it is also a good idea to look down at the rotation stages
to ensure the motor cables are not catching on anything.

17



d.

e.

i Sample Motion &2

Motor BL14B:Mot:stl

Sample Translation Lower

Tweak [1.00000 mm

-0.00100 mm  STOP -0.00100 mm  STOP
0.00000 mm + 0.00000 mm +

Motor BL14B:Mot:stu
Sample Translation Upper

Tweak |1.00000 mm More

Motor BL14B:Mot:sgl

Sample Goniometer Lower

-0.00172deg  STOP

0.00000 deg +

Tweak (0.10000 deg More

Motor BL14B:Mot:sgu

Sample Goniometer Upper
0.00323 deg STOP

0.00000 deg +

Tweak |0.10000 deg More

Motor EL14B:Mot:s1

Sample Vert Rotation

Motor BL14B: Mot:bst

Beam Stop

Speed  Full Speed

-0.00172 deg  STOP 14.00000 mm  STOP
0.00000 deg + 14.00000 mm +
Tweak (1.00000 deg Maore Tweak |1.00000 mm More
sl Settings Mapping to phi and chi for Nexus i

PgsitignD phi 0.0000 BL14B:Mot:Du
Offset 0.00000 deg chi  0.0000 BL14B:Mot:Du
omega -0.0017 BL14B:Mot:s1.

g [

UMW Motor BL14B: Mot:s1
Sample Vert Rotation

- 0.00000 deg

| -0.00172 deg

Tweak [1.00000 deg More
Y

STOP

—+

Slowing down your rotator
111

s1 Settings

Speed  Full Speed

Offset 0.00000 deg

What am | looking for?

i. Determining Bragg peak scatter angle and guess of sample angle
1. Use either the python planning tools (section 7.g.) and/or ICSD (section
2.a.i.) in order to determine scatter and sample angles. ICSD will also
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provide relative intensity information useful to choose a good Bragg
peak to search for.
2. General recommendation: low Ei’s mean fewer and more obvious
Bragg peaks
3. May need to modify instrument configuration (see section 8)
ii. Confirming shutters are truly open

Shutters
Primary ‘
Secondary ‘ Status

Tertiary ‘ Status
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CSS Monitor screen and/or xy view screen

it BL14E User Monitor 5

Detector Data

1.B0EOL

| 150E01

0 5 10 15 20 25 30 35 40 43 50 55 60 65 70
Tine Of Flight (ms)

Total Total Rate
0.0000E0 efs 248

XY ROIL
Detector Events 21381
Beam Man Events 3 0000E0 0.0000€0 /s

Sample Environment

Lakeshore Sample Temperature

Cryostat VT Temperature

Dl 14-user

s BL14E Newtron Stats B

Vartical Position
TR
a &

=

XY Plot More Detail

Time Of Flight Plats

Stan x
RO1L (104 104

Total Counts: 21351
Proton Charge: 0,0000000E0 pC

Beam Power: 0 Watts

Bl1ap-user

Size %
1z 12

Oafs

0.0000000E0 C

Stast ¥ Size ¥
EE] 33 5 75

Paused: Mot Paused

Plot Awtoscale: s

@

Motor Positions

Detector Vessel -50.019
Drumn Shield 44.000
Sample Table 1799.501
Sample Vert Rotation  p,00172 deg
Sample Trans Lower =0.00100 mm
sample Trans Upper  _0.00100 mm
Sample Gonio Lower  .0.00172 deg
Sample Gonio Upper 00323 deg
Beam Stop 14.00000 mm
sample Axis 1 0.0000 deg
Sample Axis 2 0.0000 deg
phi 0.0000
chi 0.0000
omega 0.0017
Experiment
Energy 13.000 meV
UB Matrix  1,2,31,2,31,23

Max
3

Cursar Info:

e ey T LAt Skt kit Mt Sk TrrerpreTepeTeT VAR cbic A T VAL AhAc LA LAt Lk Feeery
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 V5 80 B5 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180
Horlz:

Mean Tatal
1 948 More Detail
52 -50.0187 deg
%88y 5
display pixel: 24340 El 13.000 meV

Iogical pixel: 9601
2theta: -48.225226
d: 3.070305
Q: 2.046437

Where will the scatter be? The cursor has a hover feature that tells you all

about where the cursor is in angle, elastic d and elastic Q. Note that due to

vertical focusing the Bragg peaks are usually extended
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f. Keeping an eye out for your first Bragg peak!

iii.
g. Ohno!

iv.

i HYSPEC User Start Page &2

Experiment
IPTS 8020 Run 100851 Idle
Acquisition | Start || Stop | RunTime 00:42:39 ()

Title [SrTiO3 4.5 K s2 -78 Ei 13 300 Hz vary s1, 8 min per 1]
Notes | |

Scan Idle ‘

Starting acquisition from HYSPEC User screen

Start moving your rotation motor slowly by entering a desired destination value
in the blue field.

Hitting motor stop button once you’ve seen your peak

| cannot find the peak!

Be patient. Breathe.

Be willing to go 180 deg

You may be seriously tilted, beyond about 7 degrees of misaligned tilt the Bragg
peaks are no longer visible (they move above or below the position sensitive
detectors)

Contact Local Contact. You two probably have a long night ahead of you.

h. Alignment scan, main rotation stage

Fine tuning the location of the Bragg peak
1. 0.5to 1 deg steps are OK for the initial check
2. 0.2 deg steps preferred for fine check.
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Choosing your Region of Interest (ROI)

1344 ———
120
1004
§
=80 J
g
§60
t
2
40
20 4
0 1
|
\
|
\
|
\‘ T T T T T T T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125
Horizontal Position
Start X Size X Starty Size Y Min Max Mean
Total Counts: 21351 0e/s Paused: Mot Paused Cursor Info:
x:88Y: 5
Proton Charge: 0.0000000E0 pC 0.0000000EQ C Plot Autoscale: Yes display pi
. logical pi:
Beam Power: 0 Watts Jtheta: -¢
1. CSS Instrument View Screen.
CSS alignment scan screen
g2 Alignment Scan 2 = 8
|Title: [SrTiO3 4.5 K 52 -78 Ei 13 300 Hz vary s1, 8 min per run ] Run: 100851
Device: = | [BL14B:Mot:vm2 | start: [43.40 | End: [44.40 | Step: [0.1000 |
Step condition: 2 BL14B:Det:PCharge:C | increment by: [0.020 | |_|One 'Run' per step?
Log: o | [BL14B:Det:Neutrons:ROIL | [ Return to initial value?
1 4
0.94
0.84

BL14B:Det:Neutrons:ROI1

e ©o o o ©o o

T ¥ - ]
h ! ! : : N

o
=
L

0

T T T T T T T T T T T T T T T T T T 1
0 005 01 015 02 025 03 035 04 045 05 055 06 065 0.7 075 08 085 09 095 1
BL14B:Mot:vm2

—Data — Left ===Center —Right

Fit Method: None 2 | Position: 0.000 Active Scan: ‘
[ INormalize by step condition Width: 0.000 Submit
Height: 0.000 Abort

1. Pull-down makes choice of what’s scanned fairly easy
2. Defaults
a. Return to original value when scan is done (beware because an
abort doesn’t cause a return)
b. One NeXus run for the whole scan
3. Recommend you have scanned variable’s page in separate window
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a. Otherwise no clear way to confirm it's moving or have a good
idea of desired range
b. A strategy to view the as-stepped value on the alignment screen
was proposed and rejected for now...
4. Fitting option selected PRIOR to scan

Fit Method: None o | Position: 0.000
[ INormalize by step condition Width: 0.000

Height: 0.000

5. Plotting. Right click on the plot field to generate a paper plot of a given
alignment scan. Plot before changing scan parameters for the next
scan, because the plot axis changes before the data does.

If you must work with error bars...

iv.

Although CSS is a state-of-the-art system using sophisticated code, it has yet to
be able to estimate or to plot statistical errors, so MantidPlot provides an
alternative.

On the CSS alighment scan page, be sure that all steps are in the same run-file.

| |One 'Run’ per step?

Open MantidPlot from an analysis session (either HYSPEC or Analysis cluster).
i MantidPlot - untitled elaln
Fle Edit view windows Live! www Catalog Interfaces Help

& LuwEE 3 e Geaawen AL

-[Dejavu Sans lwlo lilB it u # = apr
Results Log
Welcome to Mantid 3.5.1 =
Please cite: http:/dx.doi.org/10.1016/j.nima.2014.07.029 and this release: http://dx.doi.org/10.5286/Software/Mantid3.5.1
Qpening all libraries in fopt/Mantid/plugins/
Opened library: MantidAlgarithms.

v

Workspaces B®
[ toad | pelete | Growp | sort v Save

| Filter Workspaces

Workspaces

 Algorithms ‘
Execute || |»

Algorithms =
» Arithmetic U
» CorrectionFunctions
» Crystal
» DataHandling
» Diagnostics
» Diffraction

Details

| Script Interpreter | Algorithms ‘
On ‘Interfaces’ pull-down menu, open under ‘General’ subsection the ‘Step Scan
Analysis’ feature. Fill in features as needed and either use Live Stream or a
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saved file.

Data source | | | Browse | | Use live stream |

Data filtering

Pixel mask Define :

Range min | | masx | | | microseconds & |
Plot against |=can indes
Normalize by | nothing =
| 2 | Start | Close |

v. Until we have a way to communicate region of interest used on CSS to Mantid,
you will need to independently choose your region of interest.

j. Shifting the rotation stage value

111 Il
—s1 Settings —I

Speed  Full Speed

Offset 0.00000 deg

k. Complimentary Bragg Peak

i. Typically parallel to the other symmetry direction

ii. Usually OK to go directly to nominal rotation stage value and confirm peak is
present

iii. Why bother? In case you have a crazy tilt that wasn’t clear at the first Bragg
peak
I.  How much is too much?

i. To avoid saturation, peak count-rate needs to be ~100-300 cps. Otherwise
saturation will cause non-linear response (counts are no longer proportional to
scattered neutron number messing up aperture width selection and rocking
scans).

ii. Attenuation strategy #1: Attenuate via a borated aluminum sheet

iii. Attenuation strategy #2: Change the Fermi Frequency (see section 8.a.)
m. Getting peaks on the level

i. Most sample environments are mounted on a tilt and translation stage, and are
rotated using the s1 stage. In this case it is fairly trivial to adjust the sample tilt
by tilting the entire sample environment. If tilting when using a stick-rotation
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vi.

mode, we’re either unable or not yet ready to implement (tilt would change as a
function of rotation angle).

When are they level? When the tall Bragg peaks are centered vertically in the
instrument view! There are guides to the eye for normal focusing conditions,
and if you’re inside them you are probably just fine.

SGU and SGL motors and screen

Motor BL14B:Mot:sgl Motor BL14B:Mot:sgu
Sample Goniometer Lower Sample Goniometer Upper
-0.00172 deg STOP 0.00323 deg STOP

0.00000 deg + - 0.00000 deg +
Tweak (0.10000 deg More Tweak (0.10000 deg More

A perk to a good guess (6.a.) is that the tilt stages are roughly aligned with the
symmetry directions.
1. Ifthey are not aligned, there is significant cross-talk between tilt stages
when optimizing tilts.

2. If your guess was more than, say, 15 degrees off, it’s worth your while
to physically reorient the sample with respect to the tilt stages
Although some prefer an alignment scan (~1 deg steps), we generally find that

visual inspection of monitor screen is sufficient. If you do an alignment scan
please remember to adjust the Region of Interest to be more or less in the
center of the detector array vertically, and about the height of the lines that are
guides to the eye.

If you must, we can change to no vertical focusing and you can check again.
Most users don’t bother.



n. |cannot get my peaks on the level and don’t intend to re-align
i. Inthis case you’ll need to account for misalignment on the analysis side. Will
need UB matrix formalism and 3D U and V vectors for different analysis
software.

MantidPlot: Python Window <) (=) ()|
Fle Edt Execute Windew Help
H¥S_addreaks F.py X

1 from mantid.kernel import *
2 fram mantid.ap import *
FImport numpy as ng
;im.nn math

dass HYS_addPeakiFythonalgarthm:

el Pyinit(eaif):
# Declare

prege 1

es simply

Filenuaber®, defaultvalues="-}

b.c (Angstron)”, validator = FloatarraLengtinsalidator{ 30

ha, beta, gamma (deg)”, validator = Fleatarraylengthvaldatar(z))

1

11 self.declareProper
12 self.declarefroper
13
14

solf-declarePrape rylname =
sef, declareProy :
It self.declareProp tl
u self declareProy i ferticalins®, defaultVal
; sl duclarePropenty(-PeakPickaxis”, defaultvakies"E")
1
0
21 rul! Load, DeleteWorkspace, ConvertUnits, Rebin, SetGoniometer
z {"Filenunber-))
Fx Spacing|
aluefa]
s
6 tapws’, Offset=-alal)
a ™
HYS addPeak input dialog *
!

Filenumber |?563? | Q)

a,b,c (Angstrom) |3.?83,3.?83,13.2 | O]

alpha, bel s property is required. LQD'G*QD'G | (©)
1,1,0 o
virlu) 1.-1,0 o

uirlu.)

GoniometerverticalAxis | Ox2WeldRot | Q)

PeakPickfoxs | = |

B Keep Open [ | I Run ‘ I Close ‘

Click on the instrument-view screen, then cleak on the peak position, to set the
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iv.

peak and create the SingleCrystalPeakTable.

Instrument - _tmpws

Render Pick | Draw | Instrument

Tool: Add a single crystal peak

[ Jlx /=l 2]

Selection A

Selected detector: pixeld7 =
Detactor ID: 12462 ‘ |
‘Workspace index: 12462 i
Xyz:-4,39084,-0.164048,1.04387

rtp: 4.5162,76.6358,-177.86
Component
path:/HYSPEC/Tank/bank13/eightpa
ckftube2/pixela7

Counts: 340 &

Plotting detector spectra A

14 145 15 155 16
Energy

Energy | 14.1 I |[15.0 |

Click on a detector then click on the mini-plot to add a peak. Iil

If you have more files with more peaks to tab, re-run HYS_addPeak with the
new run number.

When you are finished locating peaks, right-click on SingleCrystalPeakTable
and edit the h, k and | fields as needed to make them integers you expect.

Workspaces
» B _tmpws
» B8 SingleCrystalPeakTable

Tables1 = singlecrystalPeakiable =i
RunNumbe DetiD[¥] h[Y] k[¥] I[v] Wavelength| Energy[¥] TOF[Y] DSpacing| In
0 75637] 12462 2.0 001  -021] 233713 149765 267527 188471

Table-1 - singleCrystalPeakiable

RunMumber| DetID[Y]  h[Y¥] k[¥] Irv] Wavelengl Energy[¥] TOF[Y] DSpacing| In
0 75637 12462 2.00| 0.00] 0.00  233713] 149765 26752.7] 188471
«C ] »

You will then use the CalculateUMatrix Algorithm, with SingleCrystalPeakTable
as input whose result will refine the _tmpws workspace U matrix (I think) and
will change the index values shown on the instrument view for _tmpws

If you then get a handle on the SingleCrystalPeakTable workspace in
MantidPlot’s screen interpreter screen by typing:
handle=mtd[<SingleCrystalPeakTable>]

you can then get the UB matrix by:
handle.sample().getOrientedLattice().getUB()

and the u or v vectors respectively by:
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print handle.sample().getOrientedLattice().getuVector()

or

print handle.sample().getOrientedLattice().getvVector()

and of course the u and v vectors can be input into MSLICE. Finally, you can
copy all UB matrix, u vector, v vector, etc over to an arbitrary SPE workspace
using:

CopySample(InputWorkspace=<SingleCrystalPeakTable>,
OutputWorkspace=<_tmpws>, CopyName=False, CopyMaterial=False,
CopyEnvironment=False, CopyShape=False)

Script Interpreter 5]

IPython QtConsole 3.2.1
Python 2.7.5 (default, Oct 11 2015, 17:47:16) . _
Type "copyright", "credits" or "license" for more information.

IPython 3.2.1 -- An enhanced Interactive Python.

7 -= Introduction and overview of IPython's features.
squickref -> Quick reference.
=
=

help Python's own help system.

object? Details about 'object', use 'object??' for extra
details.

%guiref -= A brief reference about the graphical user
interface.

In [1]:

Script Interpreter | Algorithms
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0. Is my sample centered on the beam?

iv.
V.

Has the potential to increase scattered intensity
STU and STL, recommended step 2-5 mm.

Motor BL14B:Mot:stl Motor BL14B:Mot:stu
Sample Translation Lower Sample Translation Upper
-0.00100 mm  STOP -0.00100 mm  STOP

- 0.00000 mm + - 0.00000 mm +
Tweak |1.00000 mm More Tweak (1.00000 mm More

Recommend that you scan the same translation stage as you did the goniometer
stage (STU & SGU on same Bragg peak, for example)

Rule of thumb: don’t go much further than 5 mm in either direction

Needs to be done prior to aperture scans

p. Quirk of symmetry used: general crystallographic know-how

If you have a rhombic crystal, it’s often easier to visualize and work with it using
a hexagonal notation. HOWEVER, the mapping is only MOSTLY correct. Some
Bragg peaks you might think are there are in fact not there. We recently had
fun looking for a (1,1,4) peak, couldn’t find it, and then went to a (-1,-1,4) peak
and the Bragg peak ‘appeared’. Since the system was rhombic, there was in fact
no (1,1,4) peak to look for. So, word to the wise, if you're in a ‘hexagonal’
system, and you cannot find your bragg peak in one location, it might be wise to
hunt for the other ‘equivalent’ peaks!

29



6. Remaining instrument setup tasks

a.

Aperture width selection

For polarization analysis and with strong cryo-magnets, we generally use

manual apertures and have removed the motorized ones

CSS Aperture 1 and Aperture 2 pages

(2 slits A1

Slit System Motors

Motor BL14B:Mot:all

Aperture 1 Left Blade

18.00000 mm

- 18.00000 mm

Tweak  [1.00000 mm

Motor BL14B:Mot:alr
Aperture 1 Right Blade

18.00000 mm

- 18.00000 mm
Tweak [1.00000 mm

STOP

Maore

Motor BL14B:Mot:alb

Aperture 1 Bottom Blade

34.99850 mm

- 35.00000 mm
Tweak |1.00000 mm

STOP

Maore

Motor BL14B:Mot:alt
Aperture 1 Top Blade

34.99950 mm

- 35.00000 mm
Tweak |1.00000 mm

STOP

Mare

Slit System Drawing
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REMOVE ANY BORATED ALUMINUM ATTENUATORS. Too many users have stories of

i Slits A2 22

Slit System Motors

Motor BL14B:Mot:a2l

Aperture 2 Left Blade

17.99950 mm

18.00000 mm

Tweak [1.00000 mm

Motor BEL14B:Mot:a2r
Aperture 2 Right Blade

18.00000 mm  STOP

18.00000 mm +
Tweak [1.00000 mm

Maore

Motor BL14B:Mot:azb
Aperture 2 Bottom Blade

Motor EL14B:Mot:a2t

Aperture 2 Top Blade

34.99996 mm  STOP 35.00000 mm  STOP
35.00000 mm + 35.00000 mm +
Tweak [1.00000 mm More Tweak [1.00000 mm More
i Al Diagram 2
Beam direction is Top Blade
OUT of screen.
Positive
Positive direction
is away from the
beam for all
blades. Positive Positive
+— —
Right Blade Left Blade
Positive
Center and gap
motors will move
either Top and
Bottom or Left Bottom Blade

and Right.

Alignment scan parameters recommended
1. A1T, A1B, A2T, A2B: range(35,-1,-5)
2. AlL A1R, A2L, A2R: range(18,-1,-3)

forgetting to remove the attenuator until the next morning. As an inelastic instrument,

we need every neutron we can get.

Improving horizontal divergence?

Most users DON’T do this.

Soeller collimators manually put in
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7. Deciding on instrument configuration
a. Don't hit the wall!

#Real space_plot(M2_deg_try, S2 deg try, MSD m try=1.8,
SafetyRadius_m=0.25, FillStation3He=0 )

Angles: drum shield 20, detector vessel 10

(=
T

Building Y (A-1)
N

(=]
T

=2}

=48 -4 -2 0 2 4
Building X (m)

Real_space_plot(20,10)
Is Position_Safe(15,15)

#1s_Position_Safe(M2_deg_try, S2 deg_try, MSD_m try=1.8,
SafetyRadius m=0.25, FillStation3He=0 )

b. HYSPEC's incident energy restrictions

#1sEiOverPromptPulse(Ei)
IseiOverPromptPulse(20)
output: good Ei

a. Energy resolution tools
#Resolution_Calc_single(Ei ,Ef,msd=1.8,FermiFreq=180.0)

Resolution_Calc_single(20,20)
output: energy resolution in FWHM is 1.16 meV

#Plot_Resolution_vs E(Eil,EMin,EMax,nE,msd=1.8,FermiFreq=[18
0.0
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Incident energy Ei = 20 meV

Fermi Frequency 180 Hz

30

i
in
rd

5
/s

E resolution (meV)
-
w
7
s

5
Y

U'EZU =15 =10 = 0 5 10 15 20

E imeV)

Plot_Resolution_vs_E(20,-20,18,10)

b. Momentum resolution tools
(development state. Not yet ready for prime time)

c. Flux tradeoff tools

#relative_flux(Eil _meV,Fermil Hz,Ei2 meV,Fermi2_Hz)
relative_flux(20,180,20,420)
output: relative flux ratio is 2.3

d. Powder planning tools
i. Typically users know the desired momentum transfer Q and desired energy
transfer E.
ii. Planning tool functions

Plot_PowderRange(Ei, S2)

Powder Profile for Ei= 15 meV S2= 35 deg

14

10

E (meV)

0.0 0.5 1.0 15 2.0 2.5 30
Q (Ang-1)
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Matt Plot

15
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o 0 /
] e
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@ .

-5 —

=10 -
o 10 20 30 40 50 &0 70 8O a0

Incident Energy Ei (meV)

PlotExtremeQ()

Matt Plot

Detector vessel extreme angle (deg)

10 20 30 a0 50 60 70 80 90
Incident Energy Ei (meV)

PlotExtremeQ(S2instead=True)

c. Single crystal planning tools
CubicCrystal=Crystal((4,4,4),(1,0,0),(0,1,0))
hexCrystal =
Crystal((4,4,4),(1,0,0),(0,1,0),alphabetagamma=(90.0,90.0,1
20.0))

CubicCrystal .WherelsBragg((1,0,0),25)
CubicCrystal .WherelsBragg((1,0,0),25, left=True)

Crystal .WherelsBragg(hkl ,Ei_meV,E_meV=0.0, left=False,
Sloffset=0.0)
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e.

MANTID experiment planning GUI

mstrument | HYSPEC 4| incident Emergy | 100 | MYSPECSE2 |4 B Fast sampla

03

2 0z

01

[0,%.0]

o0

-01

-0z

0.3

“oa
[M.0.0]
Overpies | Cokor by angle B Aspect ratio 11 ? Save Figurs

HORACE planning GUI
i. Generating the PAR file
The final quick easy check
i. Simulate via very short runs with a larger rotation step size in the desired
experiment configuration
ii. View using DAVE MSLICE. Is this what you really want?
Other strange considerations
i.  When using a copper mount, common for DF inserts because copper doesn’t go
superconducting like Aluminum does at about 1 K, you can expect major
multiple scattering background and major powder rings from the copper.
However, if you use an Ei of 6 meV or less, all that disappears. It's because Cu is
cubic with lattice spacing a=b=c=3.615 Angstrom, so above 6.26 meV the scatter
can be painful. An easy check of this is to look for powder rings on ICSD for
copper at the appropriate energy or wavelength.
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8. Moving to desired instrument configuration
a. CSSEipage

i Incident Energy 12

Desired Incident Enengy: W Spead Req. Enengy Req. Lock, OK

Last successfully et 13.000 mev F] T D Hz F

Fermi Chopper Speed: 300 = (IFlat Focusing | Test Mode TIA >

pamtspss, it g bcoms e et e s gy s >
Fermi; [300 Hz 0Hz [13.0 mev |

Monochromator: PG

Heusler Rotation: 19.84750 deg F]
Heusler Focus:  0.857000 mm

PG, Rotation: 21.95250 deg ]

P.G. Focus: 0.85200 mm

Detector vessel:  -S0.0187 deg
Drurn Shield: 1785.50086 mm

Drum Shiedd: 44,0001 deg ]

b. CSS User Detector Vessel Page

i Detector Vessel Motion &3 =

Motor BL14B:Mot:vs2

Det Vessel (s2) vMot

‘ -50.019 STOP

}-50.000

—Sequence Program For Moving Detector Vessel
Program Running )
State Idle
Message Idle

Error Message

Error

i. Why is my detector vessel not moving?

ii. When you know you’re close to the wall...
c. If you must avoid vertical focusing...

i. CSS Heusler and PG Pages
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9. Locate and minimize spurious scattering

a.
b.

If you have a single crystal and have not done step 7.j., go back and get it done.

Sit in one position, away from a Bragg peak, and do a 5-10 minute run in a fixed
position.

Observe the result in a E vs. Q geometry, either from the web interface or using one of
the analysis tools.

The following spurious planning tools can assist you in diagnosing any unexpected
features:

i. A parabolic energy spurion that may have some aluminum Powder points,
arising from scatter upstream or downstream of the sample, somewhere along
the monochromatic incident beam. D_along_mm can be positive or negative,
causing an energy loss or energy gain feature, respectively

Plot_Spurion_along_incident(Ei,S2,d_along_mm)

i Spurion along Incident Ei= 15 meV 2= 35 deg d= 1000 mm

351

o

=0 10 20 30 40 50 60 70
2 Theta {deg)

Plot_Spurion_along_incident(15,35,1000)

ii. Similarly, an incident beam or strong Bragg peak that hits the entrance window
of the detector vessel (at angle ‘TwoThetaHot’) can also introduce an energy
loss dependent background feature.

Plot_Spurion_off _DV_Entrance(Ei,S2,TwoThetaHot)
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ngu: ion off DV entrance Ei= 15 meV 52= 30 deg HotAngle= 30 mm

n.? N /
"
0.1 \H- P /

10

E 50 &0
2 Thata (deg)

Plot_Spurion_off _DV_Entrance (15,30,30)

Spurion from isotropic scatter from sample position, scattering off of something
cylindrically symmetric like our OVC, then back to detectors. Output is flat
energy feature in meV.

Spurion_fromSampleNBackscatter(Ei,r_mm)

Spurion_fromSampleNBackscatter(15,500)
output: flat energy spurion at 4.95 meV

Spurion from isotropic scatter from sample position, scattering directly above or
below, then back to detectors. Output is flat energy feature in meV.

Spurion_fromVerticalOffscatter(Ei,r_mm)

Spurion_fromVerticalOffscatter(15,60)
output: Fflat energy spurion at 0.39 meV

Spurion from Helium Recoil

Recoi lIRawContour(Ei1,S2,T (temperature in Kelvin))
Recoi IRawContour(15,70,4)

He recoil background at T = 4
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RecoilDiffContour(Ei,S2,T_low,T_high)
RecoilDiffContour(15,70,4,11)

He recoil background at difference 4 K - 11 K

0.15
012
1w
003
0.06
5
ooz
g 000
-0.03
=520 25 30 35 4.0 008

Q (v m;gstmm]

E Imev)
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10.
a. Setup

Polarization mode

psda |~1 200

psr |63 5.000

b. Acquisition

CSS Mezei Flipper Page

Chver Orver
Sum Status Voltage Prot. W Current Voltage Current
Comp f‘ OoN 3.84V 22.00V 9530 A oK oK
Flip Q ON 134V 22.00V 5.008 A oK oK
Guide O - = 000V 2200V -0.001 A oK oK
Zz 0 - 001V 55.00 vV 0.013 A oK oK
Summary Alarm
—Contrel BLL4B: Pol:Mezl:Comp:
State (—‘ ON Mode oltage Range av

Calculated Power 36.6 W
—Voltag Current:
DC VOLTS (\olts) DC Current (Amps)
8.00 3.8362 l§50 9.5302
Protection Volt Protect Level
.00 22.00 20.00 22.00
Tip Status f‘ on Tip Status If‘ ON

—Statu

Questionable Condition CC operation

System Error CC operation

Latched
Over Voltage oK f‘
Ower Current oK (—‘

Overtemperature oK
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Temp.

oK

oK

0K

Ok
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CSS Sample Coils Page

3D Coils Coil Temp Alarm "‘ Alarm Enable I or BB I
—Control Caoil #
ioltage Current
Mode Current Curr Niolt
Output OFF oN OFF 0.0027 ¥ -0.0019 A
RemyLoc Rem Rem Loc |1{] 0 |'D{]
. %
Coil Temp ‘
—Control Coil E
ioltage Current
Mode Current Curr Niolt
Output OFF oN OFF -0.0054 ¥ -0.0038 A
RemiLoc Rem Rem Loc |1{] o |'D 1
. %
Coil Temp ‘
—Control Coil
ioltage Current
Mode Current Curr Volt
Output OFF oN OFF -0.0040 V -0.0047 A
RemiLoc Rem Rem Loc |1{] ) |-B 3
. 5
Coil Temp ‘
rControl Bottom
ioltage Current
Mode Current Curr Volt
Output OFF oN OFF -0.0082 W -0.0115 A
RemiLoc Rem Rem Loc |6CI |-B{]
Coilemp (0 -
—Control Top
ioltage Current
Mode Current Curr Volt
Output OFF oN OFF -0.0054 W -0.0066 A
RemiLoc Rem Rem Loc |GD |-B'U
Coilemp (0 -
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c. Analysis

From direction and magnitude to currents on coils

Polarization Calculator

p-angle l125.000 outl {c[0]) 0.0000000000
52 40,000 out? (c[1]) 22648663818
field 20.000 out3 (c[2]) 8.6766102630
ignoreCoils (i)

From HKL-w to currents on coils:

CurrentFromBasics(CrystalClass,Eihkl,w_meV,s2 left1=False,Fld=20.0,
ignorecurrent=0)

run -i ForCoilOPLpy
CurrentFromBasics(NaCl,15.0,(1,0,0),5.0,-40.0,left1=False,F1d=20.0,
ignorecurrent=0)

Generate a table scan to track field along desired hkl-E space:
-Edit MyTableGenerator.py, both routines.
(this uses templates that have a static copy in the ForCoilOPI.py file)

run —-i MyTableGenerator.py
MakeCSV_file_mine()

Done in autoreduction:

1. TiZr normalization per-tube/pixel intensity normalization

2. Angle correction
TiZr flip normalization (not done)
Done in script after autoreduction:

1. Eftransmission normalization

2. Flip ratio normalization
Sharpf equations: from 3-orthogonal-field with pre-sample flips to magnetic,
nuclear coherent, isotope incoherent and spin-incoherent scattering. ONLY
GOOD for POWDERS!
Beyond Sharpf: multi-direction corrections (Ehlers et al), possibly useful for out
of plane and low Q scattering
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11.

Visualize your results
a. The HYSPEC Analysis computer
b. Mantid MSLICE

Mantid MSlice ~

File Parameters Background Mask Options
Workspace Manager | Status

@® Load Data

| Select All
(O Clear All

HEGC = 0Or e W~

Powder | Single Crystal

\iewing Axes:

Selection Label
ul  [|q] 4 | |
2 4 | | ——
2 |EHELL Projection Workspace Su
| PProj |
Calculate Projections

Labels | Slice Cut \Volume

Intensity Label | |
Title Label [ |
Legend Label [ |

c. Mantid HORACE
d. DAVE M-SLICE
i. Setup

1. On analysis cluster, create a terminal window and enter

dave

2. On main screen, from the tab row at top, click on:
a. Data Reduction
i. NCNR
1. DGS Reduction (Mslice)

43

0 [ [ | Update
I

Workspace Type Saved Size Select -~ Workspace Options:

) Group Workspe
() Compose Works
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2. Choose *.nxspe format

3. On Mislice screen

a.

b.

C.

d.

Sample type:
i. Single Crystal
1. Diffuse Scattering Multiple E
Energy Range
i. All
Option
i. View Axis
1. Allow Extra Viewing Axis
Option
i. Binning Method
1. Constant Intervals
a. Yes

ii. Use: The MSLICE screen is divided into three sections vertically
1. Top: Loading

2.

a.

Middle:
a.

Use files from the following directory:

/SNS/HYS/1PTS-<your IPTS #>/shared/autoreduce/

You have the option of either using ‘4pixel’ data or ‘msk_tube’
autoreduced data. The former bins pixels from each detector
tube from 128 pixels into 32 groups, and masks the top and
bottom 8 pixels. The latter bins the middle third of the (vertical)
detector tube, roughly matching the vertical spread of the
vertically focused Bragg peaks at 1.8 m focus element to sample
distance. All these files ought to have the suffix *.nxspe. If you
prefer another format we can rereduce or modify our reduction
script for autoreduction.

Calculating trajectories

Lattice parameters a,b,c in Angstroms; alpha,beta,gamma in
degrees

U and V vectors are vectors in the scatter plane in r.l.u.
They are most likely the vectors you used to initialize the Crystal
class, unless you were not able to align in the plane. Then, you
may need to use Mantid to determine these vectors. Their
length is arbitrary (you don’t have to normalize); only their
direction matters.

Starting angle: the nominal starting angle for the first file of the
set read in. If an offset angle was established during alignment,
then you have to either add or subtract that offset angle (?).
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3. Bottom: viewing
a. Volume view is most flexible, allowing for slices and 1D’s

iii. Using MSLICE to plan and get trajectories

1. Top section
a. Load at least one file for those you want to explore
b. Clear Data

2. Middle section: Calculate projections
a. Itasksif Eiis correct: hit OK
b. It then asks for the desired S1 angle range

3. Bottom section: Detector trajectory tab

e. Using Horace in MatlLab

i. Open aterminal (either via menu or alt-f2 and type "gnome-terminal")

ii. Execute /SNS/software/bin/setup_isis_matlab

iii. Use Matlab-Horace link from the Analysis menu

iv. This will cause a file ~/startup.m to be created in the user home directory, which
means that all versions of Matlab should then try and use Horace. | don't know
why the Matlab-Horace link points to r2011b, but | confirmed earlier that 2014a
will run and says that it is using Horace.

v. You will need a *.par file for each detector vessel geometry you use. For this,
start MantidPlot, open up any raw data file that has the desired detector vessel
geometry, and execute the algorithm SavePAR.

f.  Using TobyFit (???7?)
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12.

Autoreduction and Re-Reduction
Autoreduction: what you’re getting
Also look for the following csv file that can be read by most spreadsheet programs:

/SNS/HYS/IPTS-<your IPTS #>/shared/autoreduce/experiment_log.csv

Re-Reduction: in case you want to get something different
Brute force GUI (almost never used but if you’re curious...)

HYSPEC Reduction i (al (%

File Tools

Sample Setup | Data Corrections  Diagnose Detectors  Absolute Units Remote Jobs

Sample Data | 88095 | | Browse || Uselive stream

Output Workspace Name | NewC |

Detcal File | || Browse | [ Relocate Detactors

Incident Energy Calculation

Incident Energy Guess | | mev [ Use Guess (Mo Calculation)
TZero Guess [oo microseconds
Monitor Spectrum IDs [2 | and [3

Energy Transfer Range (meV)

Low | | width | | High |
& s(Phi, E) is distribution

Hard Mask | ;sNs/HYS/sharediautoreduce/Monst ermask. xml \| Browse |

Grouping | ISNSHYS/shared/autoreduce/128x1pixels xml \| Browse |

[ Show Intermediate Workspaces

Save to folder | || Browse |

Reduce || Sendcluster ||  Save ‘ | Export
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13. Automating your experiment acquisition
a. General comments
i. Typically users set up scans to last ~20 to 24 hours, so they can come in the next
day, look at analyzed data, and determine what the next step in the experiment
needs to be
b. CSS Scan Server Interface

[ Properties | 5% Scan Monitor &2 @ o I m = B8
ID | Created Name State % Runtime Finish Command Error 4
102 2015-12-20 15:28:39.1 /tmp/IPTS- 1416?;' Logged 07 : :

102 2015-12-20 14:44: 52.' Jtmp/IPTS- 1416?3 Logged
102 2015-12-20 08:28:19." /tmp/IPTS- 1416?; Logged
102 2015-12-18 15:53:0 ;‘tmp;"IPTS 1416?3 Logged

?
)
7

&)

Scan Server Memory _ 910.5 MB (3]!r 0 %], Non—Heap 35.0MB |

i. If you have used the CSS Alignment Scan window, you have already used this
software.

ii. Note that when the scan server is active, some functions (buttons and blue
fields) are frozen out for general users.

iii. Bringing up Scan Server window from CSS

iv. Stop Scan Server from CSS HYSPEC User page

v. Stop /Pause / Resume Scan Server from CSS Server Window

) O 00 MW °

vi. Show Scan status table. Right click on active scan.
c. CSSTable Scans
i. Generate your IPTS subdirectory

< Archive Search |%. Navigator i3 = B
BEE ~
v = tmp [~]

P = IPTS-13701
b = IPTS-13783
P = IPTS-14029
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Vi.

Vii.

viii.

iX.

CSS Table page

& Table Scan 2 I

Table: /tmp/IPTS-14167/The_last_day_of_2015.csv

=

Load

Useful how-to radio button
RN

-

4| SITIO3 4.5 K 52 -78 Ei 13 300 Hz vary s1, 8 min per run range(-70,0.5,1) BL14B:Det:PCharge:C | 0.6

|

BL14B:CS:Runinfo:Title BL14B:Mot:s1 Wait For Value Or Time
|| SITIO3 4.5 K s2 -78 Ei 13 300 Hz vary s1, 8 min per run range(-28,0.5,1) BL14B:Det:PCharge:C | 0.6

SITiO3 4.5 K s2 -78 Ei 13 300 Hz vary s1, 8 min per run range(-69.5,0,1) BL14B:Det:PCharge:C | 0.6
| SITi03 4.5 K 52 -78 Ei 13 300 Hz vary s1, 8 min per run range(-70,0.5,1) BL14B:Det:PCharge:C | 0.6
) SITiO3 4.5 K 52 -78 Ei 13 300 Hz vary s1, 8 min per run range(-69.5,0,1) BL14B:Det:PCharge:C | 0.6

Save
Save As

Simulate

[ One 'Run’
per Step&Row
Abort

Add Device

shutter:

]

=)

Please be sure to save your scan so the Local Contact can view the same

information via remote access

ble Scan 2 }

Jtmp/IPTS-14167/The_last_day_of_2015.csv

=) Load

Save

B:CS:Runinfo:Title BL14B:Mot:s1 Wait For Value or Time
)3 4.5K 52 -78 Ei 13 300 Hz vary s1, 8 min per run range(-28,0.5,1) | BL14B:Det:PCharge:C | 0.6
13 4.5K 52 -78 Ei 13 300 Hz vary 51, 8 min per run range(-69.5,0,1) : BL14B:Det:PCharge:C ; 0.6

Reality check before submitting the scan

m— =

Starting the scan
e

[+ One "Run’
per Step&Row

Estimate when a scan will be completed

Jﬁﬁ’ Scan Monitor 23

ol Name State

% Runtime Finish

2-20 15:28:39.; /tmp/IPTS-14167; Logged
TV T AL AALCT | e YT 7 AT E‘I. [ [P |

Defaults

1. One NeXus run for the whole scan
e

[+| One '"Run’
per Step&Row

List / table of typical PV’s scanned for motors and sample environments

<really need this table!>
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X. Template subdirectory
J# n ILIJILIIE’I IU_F\..;'.PIL

P = demo
R T
d. CSS Script Scans
v (= Python_Scripts
[F] aperture_scan.py
[Fl my_own_scan.py

— O MNiaFEaDeaocsce s -
e. Monitoring your experiment
i. AtCSS

1. CSS Monitor page
2. CSS Scan Monitor functions
a. Scan status
ii. Onthe Web
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14.

L

What to do when you get home after your experiment is done
Accessing the Analysis Cluster

Obtaining your data

Preparing figures or movies

Giving fantastic talks

Presenting provocative posters

Publishing results

Letting us know
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15.

Software for data acquisition, under the hood
EPICS
i. EPICS communication protocol
ii. EPICS database
iii. EPICS records
iv. EPICS alarming
v. EPICS equipment control (IOC software drivers)

i. CSS Main Page
ii. CSSimportant mouse tricks

1. For tablet and touchpad users: A mouse is moved over a surface (table
or foam pad) to move a cursor around a screen. It also has one or more
buttons and possibly a wheel at the finger positions, used to select
various functions on various windows and regions of applications.

2. For Mac users: Mice we use have two buttons. The left button usually
makes a field active or enables the start of an application. The right
button usually opens a pull-down menu from which to choose options
with the left button.

iii. CSS plotting archived data

iv. CSS Chopper Pages

v. CSS Sample Environment Pages
1. CCR-19 & CCR-10

il i1 SE VacuumCube 23 = 0

BL14b SE Vacuum Cube

SE Vacuum Cube Pressure  [0.00EO mBar

iz He Compressor = 8

HeCompl He Compressor Control Interface SHI R70

Run  Low Gas Water Water Power Bypass Motor
Status Pressure Temp Flow Temp Fault Open Temp

®@ O © ® o o o @ o

OFF @ Reset

Enable Compressor On/Off

Alarm Disable
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i BL14B Lakeshaore Main 13

=

Lakeshore masterssiave
Ingut  Temperature  Alarm Pelling Desc Qutput: 1 2 3 4 1 2
A [poook e ] Enabled | ] Control input [None | @) [None | one | @ [None |@ Mrs Done @
B 000K  NoAlarm [Disabled | Setpoint 0000 K | fpooo | | ook | fpooox ]
¢ [poook  |[am | enabled | | fp.oo0 x | [p.0o0 x | fpocoxc | [p.oo0 x | oftsepo |
o [ooook  |[am | enabled Range Off fett fott ot Offset Table
D2 0.000K No Alarm  |Disabled | Ramp Rate [0.000 K/min | [0.000 Kimin | [0.000 K/min | [0.000 K/min
03 000K No Mlarm  [Disabled | Ramg Status [Of o ot ot
0+ ook wodam Pisabed| ] manasl o b 2 2 |
os [ooook  |[am ] Enabled | ] P o ko o
Summary Alarm No Alarm 1 o 10
Mg Disabled | [Mamm Disabled | D P o
oupamose____Jpr _Jpr__Jpr___]
sampe Teme IS, Power Up Enable [OFF I o | or |
Alarms / Input Status Heater Output [0.0 % fpos N A
Software Limits Analog Output  NfA NiA
Tolerance Windaws Heater Status Mo Ermor Na Error Nia LY
Descriptions Output 1 Output 2 | [ Analog Out 3| [ Analog Ou 4
FRaw Voltages
set all Setpaints M
Hoae! |:I {blocks until all temperatures are within tolerance windows)
Y —
Epics Software Control
i&4 BL14B Lakeshore Output 1 2 = O

Lakeshore Power Output Control

Setpoint (SETP)
Range (RANGE)

Ramp Rate (RAMP)
Ramp Status (RAMP on/off)
Manual Output (MOUT)
p
|
D
Output mode
Control Input
Power Up Enable
Tuning Mode
Heater Output

Heater Status

52

Output: 1
|0.000 K | |0.000 K |
off | [off |

|0.000 K/min ||o.ooo K/min |

off | [off |

0 | o |

0 | o |

0 | o |

0 | o |

o |

None | [None |

ot |pF ]

Ponly | | startTune |
No Error Reset

| ZONE Settings ‘




2. CRYO-09

& BL14B Cryostat 2

—Cryostat

Setpoint Temperature |0.00 K ] |D.DD K

Actual Temperature |n.nn K

VTI Pressure |D.DDD mBar

sample Space Pressure |n.mm mBar

Operating Mode Manual

Heating or Cooling

—Cryostat Lakeshore Alarm

Alarm No Alarm

Alarm Disabled ||Alarm Disabled
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&5 BL14E8 Drange Cryostat 5
~Operation Modes & Setpoint Needle Valve Control & Calibration

Moge  Manual | Manual
Lakeshore Setpoint - Channed 1 | 0,00 K. Eﬂu K
Lakeshore Input  Input A

~Controllers (Pfeiffer Gauge and lakeshore)

Close valve | [ Open valve

Needle valve

@ s

+
u-em..a- 020 Tweak [100 | More |

i Mm? ] a h;:‘:em | sewe Time (605 | e0s [ valve Details |
samyle Space pooomBar | & ook ] moeadbanditine. @ @ [ gec ciose osivon |

et e e Contralled Pressure (VTI} 0.00 40000
D 0.000K | PiD Detalls | | set open Position |

kb 300

~Heating Table . ‘Cooling Table
LowTemp HighTemp  Setpaint Disabled | LowTemp HighTemp  Setpaint Dissbied

1——mm | eI Ee ] 1680 [B] [Dsabied ] [ oetai |

[oa ] [7o0 ] Detail_| 2 p i

[ pewa | 3|10 [1000m0
410600 |[isecce | [1oo | [@][oisavied || petan | afese |[ooe
Lakeshare Input Input A m | Al Rows | Lakeshore Input Input A
i BL1AB Lakeshore Main 1 = n
Lakeshore

Input  Temperature  Alarm Palling Desc Output: 1 3
A MK |M Enabled Control Input [None | & () [None |$‘
8 [poook  |[lsm | enabled setpoint 000K | [pocok | posox
€ 000K  Nolamm [Disabled | poook |pocok | ook ;
L TN [ — e A | | — |
DI 0000K  Nomlam [Disabled|[ | Ramp Rate [0.000 kmin_| [p.000 kimin_| [o.000 kimin_| o000 kimin_|

D3 0000K Mo Alarm :| Ramp Status [OfF | |20 1er
T T O — c—

|
|
Y — * R I3 I I3 |
Summary Ao Mo Ao ' B |2 2 2 |

|

|

|

Alarm Disabied | larm Disabled | cp 1k |3 1k

output mode [or |fr Jforr ] ot
Sample Temp [ sews | Pawer Up Enabie [oIT Jfert Jfor Jer

| AMarms j input Status | Heater Output 1.0 % fpow NiA IR
- oo WA WA
[ Tolerance windows | Heater Status NoEmor  No Emor [ HiA

[ oescriptors | [ ouput1 || outpur2 |AnalogQut 3] [Anaiog out 4]
[ Raw Voltages ]

Set all Setpoints

] E—
(blocks uritil all temperatures are within tolerance windows)

N —

O —

| Epics Software Control |
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3. CRYO-09 with DF

{2 BL14B Dilfridge 5 =
Dilfridge
Sens.1 Sens.60.00E0 | Sens.1l
Sens.2 Sens.7[0.00E0 | Sens.12
Sens.3 Sens.80.00E0 | Sens.13
Sens.4 Sens.90.00E0 | Sens.14[0.00E0 |
Sens.5 Sens.100.00E0 | Sens.15

SE Dilfridge Status |Z|
Compressed Air to GHS

Compressor Pressure

Condensing Line Pressure

ForePump Status |Z|

4. CRYO-09 with 3He: Using the Lakeshore shown in section 1 but with a
different Lakeshore (350 instead of 336).
5. SLIM-SAM
vi. Least User Privileges
1. Your local contact can become a ‘super user’ that can do things you
cannot, including
a. Modifying things while a scan is running
b. Change sample environments
c. Stop and restart software drivers associated with different
instrument functions.
ADARA
i. Adding PV’s to the NeXus file and for the HYS.MONITOR.GOV webpage remote
monitoring:
1. Onthe OPI machine, even under the user account, edit the
/home/controls/bl14b/beamline.xml file
(not for the squeamish)
NEXUS
MANTID
i. Mantid algorithms verified (?)
ii. Live Viewing with Mantid
iii. DGS Reduction Interface
Planning tools in Python
i. Starting on Analysis Cluster or HYSPEC Analysis PC

cd /SNS/users/inelastic/HYSPEC
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ipython

run -i rotations.py

run -i ubmatrix_out.py
run -i userlib_hys_out.py

Starting on OPI

./mountHYS...

cd /SNS/PLAN

ipython

run -i rotations.py

run -i ubmatrix_out.py
run -i userlib_hys_out.py

List of commands in alphabetical order, and section to go to for learning about
them.
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16. How HYSPEC is calibrated

a. Assumptions at the start of calibration
i Engineered drawings locate choppers, sample and detector 8-packs
ii. Position and time-delay profile of moderated pulse
i. From neutronics group (?)
ii. Same functional form used for chopper phase setting and Mantid
autoreduction
b. Functional form for Fermi chopper phase as a function of energy
i Speed as a function of neutron kinetic energy
ii. Incorporate time delay profile of moderated pulse
iii. Chopper speed related phase offset when Top Dead Center (TDC) sensor is not
exactly at chopper opening
iv.  Confirm chopper direction and TDC sensing mode prior to calibration
v.  Very slight empirical adjustment to fit to vanadium elastic line
i. First round, middle of each of 4 panels
ii. Plot, TOF vs detector tube
iii. Plot, converted to E vs detector tube
iv. Energy resolution FWHM for V is same as for predicted energy resolution
c. Verifying that low-resolution choppers are centered
We can and should measure against neutron monitor 2 for this, to avoid any complications
concerning possible misalignment downstream. All three choppers when scanning against
phase have very broad plateaus due to the wide acceptance angles of these choppers.
i. TO
ii. T1A
iii. T1B
i. Temporary offset due to leak in Fermi chopper
d. Focus array and drum shield calibration
i Note the MTHU and MGHU motors are constrained as described in (), so we have
set their positions, turned off their drives, and don’t intend to run them again unless
we observe some real problems.
ii. Ensure that sample is centered by confirming same count-rate at a variety of angles.
Adjust STL and STU as needed to center.
e. Scatter angles from powder samples: detector vessel calibration
i. Preferred material: alumina powder
ii. Either multiple S2 angles or verifying that ring is mostly on a single 8-pack ensures
good coverage of a Powder ring
iii. Location in 2theta of powder ring on both sides determines nominal S2 offset
iv. Indirect measure of energy via 2theta angle
f.  Maintaining calibration
i Periodic visual checks of calibration
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ii. Motorized stage position verification
i. S2 absolute encoder
ii. Msd stop
iii. M2 multiple encoders
iv. Focus array encoders
g. Next round: possible multi-energy calibration using flat energy loss modes
i Gamma picoline? Can be purchased easily.
ii. Para-hydrogen? Need gas handling sample environment with T < 14 K. See flat
excitation at 14.7 meV.
iii. Acetomenaphrin?
iv.  Other?
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17. Modeling excitations to compare against measurements
a. Back of Envelope
b. Density Functional Theory
i. CASTEP
ii. VASP
c. Spin Waves
i. Spin Genie
ii. Spin W
d. Crystal Field Excitations
i. McPhase
e. Scattering kernel, monte carlo
i. McVine
f.  Phonons brute force
i
g. Accelerys Materials Studio
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18. Accounting for corrections
a. From model to measurement: sample & instrument simulation

a. Instrument simulation using McStas

b. Sample simulation using McVine

b. From measurement backwards

a. Resolution function

i
ii.
iii.
iv.
V.

Estimating using python functions
Estimating using McStas
Estimating using TobyPlot
Deconvolution using TobyPlot
Mantid not there yet...

b. Multiple scattering correction

¢. MultiPhonon scattering correction
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19. Remote access
a. When you’re on the HYS-OPI or any analysis PC and need access to the FireFox browser for
cameras or other useful things: from a command line in a terminal, type fix-firefox-settings, hit
enter, and the browser on your other account on another machine will end so you can start
afresh!

20. Camera views
Hyspececam.ornl.gov
hyspecwcam.ornl.gov
hyspecmezcam.ornl.gov
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