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TOF DGS spectrometers

Incident energy is set by the chopper system
Final energy is calculated from time of flight

* Momentum transfer also depends on the
detector position
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HYSPECPPT - polarization planning tool

Calculate angle between polarization
and momentum transfer
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HYSPEC instrument corrections

%

Transmission ratio

Geometry — deflection in the analyzer

Transmission through the analyzer

e Overall efficiency

* Energy dependent efficiency

Spin flip corrections
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What do we measure?

 Neutron events — TOF and detector position

« What we want is the differential scattering cross section

d*o _ Number of scattered neutrons
dQdE  Incident flux X dQ X dE

 For multiple detectors/sample orientations

d*o - LNumber of scattered neutrons
dQdE  ZIncident flux X dQ X dE
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MDNorm algorithm

Theoretical description
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SHIVER - spectroscopy histogram visualization for event

reduction - — -

Main | Generate

— e Input data in memory Histogram parameters Histogram data in memory
B MDE name
Load ion Nexus| Name |Histogram 1 V! Manual
Load Python Description ‘ Projection u ‘1,0‘0
Generate dataset | Projection v |0,1,0
N Projection w 0,0,1
* Make histograms/plots
® 1D cut _ 2D slice _ 3D volume _ 4D volume
. . . . Di i ini Maximum Step Size
* Intermediate data storage as multi-dimensional events R —— [ )
(L Q-lab workspace [0,K,0] ~

['u unpolarized data workspace

e (Corrections OB ——

B Background workspace Intensity

\ \
\ \
[ Non-SpinFlip polarized data workspace ool - || ‘
\ \
\ \

Normalization
Symmetry operations

* Polarization options :

Histogram..1D: -5.88<[0,0,L]<5.88, -4.16<[-H H,0]<4.16, -416<[HHO}416 - @ X
AEDI PQEL

Histogram_1D: -5.88<[0,0,L]1<5.88, -4.16<[-H,H,0]<4.16, -4.16<[H,H,0]<4.16

e Scripting

Configuration Settings Help Algorithm progress details

Histogram _20D: -0.2<[-H,H,0]<0.2, 13.0<DeltaE<

#EI Q=B

1024

Histogram_2D: -0.2<[-H,H,0]<0.2, 13.0<DeitaE<14.0

10-3 4 0.005
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% Sliceviewer - Histogram 3D - o x
-
1o V! Track Cursor
1
HHO] X |Y
_ 00U | X |Y | e 0605 [olraw [* Y [SemiH K L
E Deltaf | X | Y I I I .
E 9 [-HH.0) rlu
s

A dQ B AR - a8

-1

20
-2
15
-2.0 =15 -1.0 -0.5 0.0 [ ) 10 15
[H.H,0] (rlu.)
10
s
g s
4
%OAK RIDGE :
National Laboratory
-5



SHIVER - generating intermediate data

Select data

Set name and output folder
Set parameters

Save configuration

Generate
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Main = Generate - merged_mde_MnO_25meV_5K_unpol

Raw data

SHIVER - 1.8.3 -

Path sfs/instruments/EXAMPLES/HYS/IPTS-19996/nexus

Browse

HYS5_178869.nxs.h5
HYS_178870.nxs.h5
HYS_178871.nxs.h5

HYS_178872.nxs.h5
HYS_178873.nxs.h5
HYS_178874.nxs.h5

ONCat

Instrument
IPTS
Select dataset

Angle integration step

Configuration Settings

ARCS

custom

0.10

Connect to ONCat

Help

MDE type

Generate

MDE name merged_mde_MnO_25meV_5K_unpol ) -
Save configuration

Output Folder /EXAMPLES/HYS/IPTS-19996/shared/merged mde \ Browse

MDE type e Data
_) Background (angle integrated)

Background (minimized by angle and energy)

Reduction Parameters

Mask Browse
Normalization Browse
Ei TO \

Sample Options Advanced Options

Polarization Options  Unpolarized Data

Idle. Algorithm progres:



Shiver - lattice parameters, corrections and advanced options

UB setup
a |[a.aa000 |6 |a.4a000 c
alpha 90.00000 beta 90.00000 gamma
ux 0.00000 uy 0.00000 uz
VX 3.13955 vy | 3.13955 vz

UB from Processed Nexus UB from Unprocessed Nexus

UB matrix
0.15926 0.15926
-0.15926 0.15926
0.00000 -0.00000
Help Apply

Cancel

4.44000

90.00000

4.44000

-0.00000

UB from ISAW

0.00000

0.00000

0.22523

A X

Save ISAW

Main = Generate @ Corrections - merged_mde_MnO_25meV_5K_unpol
Detailed balance |Please provide temperature (K) or a sample log name, e.g. SampleTemp
Hyspec polarizer transmission
Debye-Waller Correction |Please provide mean squared displacement value u”~2
Magnetic structure factor Am2 -~

Advanced Options

Polarization State

Unpolarized

e Spin flip

Non sdPolarization state.

Flipping Ratio

Polarization direction
Please select one below:

e Pz (vertical)

Px
Py

I Flipping Ratio Sample log

| PSDA

Cancel
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Polarization Options

Mask Bank, Tube, Pixel Bank Tube
A X
Emin Emax
Apply filter bad pulses
Apply TIB @ Instrument default Yes
I Goniometer

Additional Dimensions

Help Apply Cancel

SHIVER - 1.8.3

A X
Pixel
Add Row
Delete Row
No
Help



Integration with Mantid

%

Allow scripting
Additional corrections

Integrate data
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File View Interfaces Help

Mantid Workbench

Workspaces @ Editor @® System Memory Usage
Load ~|| Delete Clear + | New X make_slices_unpolarized.py 'S | m | Options ~ 7.3/1511.1 GB (0%)
1e8 'Dimension3Name': 'QDimensionl’, - ————
| sort ~|| save - 109 'Dimension38inning’:'{},{}".format(hh-dhh,hh+dhh), 701.8/1511.1 GB (46%) -
110 'SymmetryOperations':'x,y,z;-X,-y,Z;X,¥,-Z;-X,-Y,-Z;¥,X,Z;¥,X,-Z',
Filter Workspaces 111 'Smoothing':1,
112 'Outputhorkspace':'LE_slig = =
Workspaces 113 'Plot_parameters':{'vmin' ¥ SpectralMomentMD input dialog A X child)
HH_L.5_cut E-0.5t00.5_5K 114 o 0 Ducation 0:60/sec
» @ HHL_slice_E-0.5t00.5_5K :i: ds1.append(description) ]Multiply MD events by DeltaE~n started (child)
. successful, Duration
» =HHL_sIlce_Elz.5t013.5_5K 17 cetirn dil ful, Duration 14.72
» HHL_slice_E4.5t05.5_5K 118 |
S = InputWorkspace erged_mde_MnO_25meV_5K_unpol ~ :
» @ HHL slice_E9.5t010.5_5K 119nd - . oni ” P P jergec_moe_hnu._ _5K_unpol - | hild)
120 mde_folder = "/SNS/EXAMPLES/HYS/IPTS-19996/shaq , Duration 13.81 sec
» @ merged_mde_MnO_25meV_SK_unpol 121 output_folder = "/SNS/EXAMPLES/HYS/IPTS-19996/{ | Moment t ‘ (child)
122 mde_SK_unpolarized = "merged_mde_Mn0_25meV_5K_J ul, Duration 0.08 se
oA OutputWorkspace || ®/d | |(chile)
124 r ul._Duratlon 0.07 se
125 if mde_SK_unpolarized not in mtd.getObjectNameq (ih‘ld) X
126 LoadMD(Filename=o0s.path.join(mde_folder, f ‘ 2 Kb 0 al uhl,lgl)xratlon 9:91.s8
127 OutputWorkspace=nde_5K_unpolarized) ep Upen ‘ ose i 1Duration i e
128 slices_unpolarized_5K = define_slices(' sSK') —— séarted (chil;i)
129 ™ DeleteWorkspaces successful, Duration
. 130 ¢ ke o B MakeSlice successful, Duration 13.99
Algorithms @ 131 pdf_filename = os.path.join(output_folder,f 'slice| ¥ AppivDetailedBal MD i ¢ dial x
B> 132 with PdfPages(pdf_filename) as pdf_handle: Ll e L e P -
T | x = 133 for slice_description in slices_unpolarized_5| ation 14.09 sec
gEagoute ApptybatdiadBataneaMD L ‘ 134 plot_parameters = slice_description.pop(’ ‘Apply detailed balance to MDEventWorkspace d)
» Muon = 135 MakeSlice(InputWorkspace=mde_SK_unpolariz duration 0.07 se
3w Zg 136 kd)
» Optimization . b odf . :
137 fig,ax=plt.subplots(subplot_kw={ 'projecti InputWorkspace lerged mde MnO 25meV 5K unpol v puration .10 se
» Reflectometry 138 ws = mtd[slice_description[ 'Outputhorkspa e P rerged_ = - ->K_unp d) .
* SANS 139 num_dims=len(ws.getNonIntegratedDimension TemDarthre ‘ Juration 0.01 se
» SINQ 140 if num_dims==1: P L E Vo 9,90/ keE
» Sample 141 slice_plot=ax.errorbar(ws,**plot_para RescaleToTemperature ‘ d (ch'\h:!)
~ Shiver 142 elif ;"‘"—di?s“ : : . essful, Duration
ConvertDGSToSingleMDE v.1 143 slice_plot=ax.pcolormesh(ws, **plot_pa Duration 14.30
9 144 cbar=ax.get_figure().colorbar(slice_p| OutputWorkspace ‘ a ‘ * 2
GenerateDGSMDE v.1 5 Sk
MakeSFC ctedsli 1 145 cbar.set_label("Intensity")
Makesl' °"el S 146 pdf_handle.savefig(fig) ation 14.03 sec
AxeSlica V. 147 plt.close( 'all’) d
» Simulation 148 ‘ 2 J kespiogen Elose buration 0.07 se
» Transforms . s d)
» Utility P17 | SmoothMD successful, Duration .06 se
» Workflow - Status: Idle. Last job completed successfully at Tue Mar 31 16:36:39 2026 in 72.359s g;ﬁ:mg :f.ii:::ffﬁméﬂzmon ——
Editor | IPython Comment started (child)
idle. Details | Comment successful, Duration 0.00 sec
Workspace Calculator @@® | DeleteWorkspaces started (child)
i - i N DeleteWorkspaces successful, Duration
— ‘110 . il vllio .| = vl == MakeSlice successful, Duration 14.19
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