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CrysPy is an open source program package that was originally developed for polarized neutron diffraction data analysis. The package allows the data
treatment both for powders and single-crystal samples. Nuclear and (commensurate) magnetic structures refinement can be also perfomed based on

the unpolarized neutron diffraction and X-ray diffraction data.

Before installing CrysPy on your computer, try it in a Web Browser by clicking on the link.

https://www.cryspy.fr/main
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https://www.cryspy.fr/main

xamples in Cryspy

The main features of CrysPy library are illustrated by the examples below. The files are downloadable by clicking on images.

Polarized neutron diffraction

Single crystal <

Susceptibility tensor from single crystal
diffraction data analysis of Ho2Ti207 on
6T2@LLB at 5K 1T
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Susceptibility tensor from powder diffraction
data analysis of Ho2Ti207 on 6T2@LLB at 5K 1T

Magnetically induced preferred orientation in
dysprosium aluminum garnet measured on
6T2@LLB at 5K 5T
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Neutron diffraction

Refinement of diffraction pattern for PbSO4
taken from FullProf examples for PbSO4

Maximum entropy reconstruction

Spin density

Reconstruction of spin density in YTiO3 based
on flipping ratio measurements on the
diffractometer 6T2@LLB.

X-ray diffraction

Refinement of X-ray powder diffraction data

% we 10 1

TOF neutron diffraction

Refinement of TOF neutron diffraction data for
CeCuAl

Magnetization density

Reconstruction of magnetization density in the
presence of local anisotropy in YbzTi207.
Flipping ratio measurements on single-crystal
performed on 6T2@LLB at 2K 1T.



Example used in this tutorial

Field-induced partial disorder in a Shastry-Sutherland
lattice

Madalynn Marshall, Brianna R. Billingsley, Xiaojian Bai, Qianli Ma, Tai Kong & Huibo Cao™

Nature Communications 14, Article number: 3641 (2023) ‘ Cite this article
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Step O: Install Cryspy

° S'I'ep 0.0: |nS'I'O” Py‘l‘hon 3 envn’onmen‘l' (if nO‘I' Glreody Download the latest version for Windows

Looking for Python with a different 0S? Python for Windows,

« Download Python 3 install package at python.org/downloads LD, macos, Other

Want to help test development versions of Python 3.13? Prereleases,

Docker images

« Install Python 3 with Add python.exe to PATH optio ) Install Python 3.12.4 (64-bit)

Select Install Now to install Python with default settings, or choos
Customize to enable or disable features.

« Step O.1: Install Cryspy

= Install N
C:\Users\yho D

ow

« Open command prompt (cmd)

—> Customize installation
Choose location and features

i | ﬂSTCI ” CryS py WiTh COm mG nd : BEX Command Prompt - python -m pip install cryspy_editor
i ft Windows [Version 10.0.19945.4529] pgth()ﬂ
- for

rporation. All righ reserved.

[J Use admin privileges when installing py.exe
Add python.exe to PATH

windows

python —m pip install cryspy_editor

C:\Users\yho>python -m pip install cryspy_editor

 Open Cryspy with command:

python =M Cryspy_ed“’or [ 1 A new release of pip is available:

[ 1 To update, run:

C:\Users\yho>python -m cryspy_editor
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https://www.python.org/downloads/

Step 0.5: Reading the tutorial example .rcif file

;'_.%OAK RIDGH

i CrysPy Editor: tutorial_example_empty.rcif

Options MEMPy Report RhoChi  Unsorted procedures

Pwo

T

National Laboratory

ﬂ Open file

Organize ~ folder

% This PC

_J 3D Objects

3 analysis.sns.gov
I Desktop
Documents

¥ Downloads

b Music

&=/ Pictures

m Videos

49 Windows (C)

- Mew Volume (D:)

B Network

File name:

— v 1 <« New Volume (D) > PND Demand Tutorial > examples

MName

v O

Search examples

Date modil

-7] tutorial_example_BaMNd2ZnS55_2024 rcif 6/28/2024 |

o) tutorial_example_empty.rcif 6/28/2024
No preview
available.
L I 4 >
tutorial_example_BaNd2Zn55_2024 rcif ~ | | RCIF Files (*.rcif) “
Open Cancel




Step 0.5: Reading the tutorial example .rcif file

& CrysPy Editor: tutorial_example_BaMNd2ZnS5_2024.rcif — O x

File Options MEMPy Report RhoChi Unsorted procedures

. 'eo

v crystal_crystal Views AR R R R R R R R R R R R R R R R
atom_site = = = = Welcome to CrysPy Editor.
atorn_site_scat MagnEtlzatIDn Elllpsolds e R e e R R A R R
atom_site_susceptibility For *Nd1* the principal axes of the atomic susceptibility tensor are: Loading data from file 'tutorial example BaNd2ZnS
cell
“ space_group Axes (mu_B[T) Orientation: X along inw.a Y is [inv.a, c] Z along c Wumber of variables is 2.
f_II 0.00D00 along: 000000 000000 1.00000
ull_=pace_group_sy.. | 5 s slong: -0.70711 -0.70711 ~0.00000 NAME VALUE FRROR
reduced_space gro.. | g.z:070 slong: -0.70711 070711 0.00000 chi 11 0. 13500 0. 03500
space_group_wyckoff T— ' '
v diffrn_diffrn Ellipscid factor -0.22338, - chi_12 -0.08570 0.00920
~  diffrn_orient_matrix Use thermal parameters U_jj to plot elispoid.
cell
i daion | Utz
diffrn_refln ' ' ' ' ' '
refln
refln_crystal
setup

Data

blocks Data Message

%OAK RIDGE

National Laboratory



Step 0.6: Refining the futorial example .rcif file

File Opticns  MEMPy ReportUnsorted procedures
n 1 _E BO 3.Click RhoChi=>Rietvield refinement (autorun)

w  crystal_crystal RCIF format e R R R R R R R
atom_site loop Welcome to CrysPy Editor.
atom site scat EItDITu. gite sudeptibility label R
Iatum_ﬁﬂsusceptibil'rth I Tatom site suscegtibility chi type Loading data from file 'tutorial example BaNd
cell Selec‘l‘ \\_atum:site:suscep 'bility:chi:ll ) )
W space_group tom site susceptiNlity chi 22 Humber of wariables 1is 2.
full_space_group_sy.. | | athm site susceptibiMty chi 33
reduced_space_gro.., T atom 'te_susceptibili - chi 12 HRME VRLUE ERRCR
space_group_wyckoff :atnm:si _susceptibility_ 1:13 - Ch%_ll 0.13500 0.03500
. . : - chi 12 -0.08570 0.00%920
»  diffrn_diffrn —
w diffrn_orient_rmatrix Idl Cani 0.1351() 0.13500 0.00000 -0.0857() Q.00000
cell 0.00000|
diffrn_radiation . R . of eye
diffrn_refin 2.Use () to specify refined parameters in the suscepftibility tensor
refln
refln_crystal
setup
%OAK RIDGE
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Step 0.7: Examining the fitting quality

File Options MEMPy Report RheChi  Unsorted procedures

D SN TR s

| crystal_crystal RCIF format Fig: Flip Ratio: $1_... Fig: Asymmetry param... Views
Vv crystal_crystal Fig: dffn - Fip R View x atorn_site
etom.site N atom_site scat ook
atom_site_scat --— [] * - = diffrn refln index h
atem_site_susceptibility ﬁ 6 * ‘*’ Q = M L EtDm_SitE_SUSCEptibi“tj" _diffrn_IEfln_index_k
I - — — —
v space group cell _diffrn refln index 1
full_space_group_sy.. diffrn - Flip Ratio: lpys/lminus. X°/n = 0.24. W space_group _diffrn refln fr
reduced_space_grlo... - fl._l”_SpECE_ngUp_Sj"... _diffrn refln fr sigma
V i difm 110 4 reduced_space_gro.. _d.?.ffrn_refln_fr_c:alc
» diffrn_onent_matrix r-' space_grﬂup_wckﬂff _dlffIn_IEfln_EKC-ludEd
it sadstion v diffrn_diffr 2 2 0 1.02249 0.05 1.01590 False
diffrn_refin 1.05 1 g “ diffrn_orient_matrix 2 2 -2 0.82 0.05 0.94383 False
refin - cell 2 2 -4 1.01403 0.05 1.01720 False
efl stal A . - —
;H:;cry 2 100 | diffrn_radiation 2z € 0.88136 0.05  0.94400 False
2 [t refin 2 1 -1 0.34561 0.05 0.869% False
: b e 2 1 -3 0.966%2 0.05 0.%5798  False
? 0.95 b el crvstal 2 1 -5 0.,98353 0.05 0.95118  False
] - g 2 1 -7 0.78571 0.05 0.80887 False
2 =Etp 102 7 0.83333 0.05 0.80912 False
2 0907 12 5 0.94717 0.05 0.95130 False
: ) 1 1 & 1.04211 0.05 1.,02757 False
0.85 1 | 1 1 4  [0.93%3% 0.05  0.90930 False
1 1 0 1.04%6€ 0.05 1,03188  False
1 1 -4 0.927%2 0.05 0.908%5 False
0.80 7 1 1 -& 1.08108 0.05 1.08111 False
o 0 & 0.%%376¢ 0.05 0,93112 False
0754 o o € 0.%5494 0,05 0,92344  False
0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10
Flip ratio (model)
4. Examine the fitting quality in the flipping ratfio plot and the peak list
¥ OAK RIDGE
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Step 0.8: Reading the refinement results

i CrysPy Editor: tutorial_example_BaMNdZ2Zn55_2024.rcif
File Options MEMPy Report RhoChi  Unsorted procedures

! 'eo

W |cg|:5tal crystal | View
atom_site - = - -
stom site. scat Magnetization ellipsoids
atom_site_susceptibility For "Ndl” the principal axes of the atomic susceptibility tensor are:
cell

% space_group
full_space_group_sy...

(mu_B/T) Orientation: ¥ along inv.a Y is [inv.a, c] Z along c
SO0 along: 0,000 0, D000 1000
JO4530 along: -0.70711 -0.70711 =01, QOO0
reduced_space_gro.. | lo.2z070 slong: -0.70711 0.70711 0.00000

space_group_wyckoff

v diffrn_diffrn Elipscid factor -0.22338.
v diffrn_orient_matrix Use thermal parameters U _ij to plot elispoid.
cell
diffrn_radiation U 11U 22U 330 _120 130 23
) 0026 0,026 0000 -0,023 -0,000-0,000
diffrn_refln
refln
refln_crystal
setup

5. Find the local susceptibility tensor and ellipsoid U_jj
S_QOAK RIDGE
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Step 0.9: Visualize the results in VESTA

.27 BaNd2ZnS5.cif - VESTA

File

VESTA download:

ip-minerals.org/vesta/en/download.html

Edit View Objects

Undo
Redo

Edit Data
Bonds...
Vectors...

Lattice Planes...

Preferences...

%OAK R

National L vauec.,

M207.cif 1CSD_CollCode252236.cif Ho2Ti207.cif BaNd2ZnS5.cif

Utilities Help
Ctl-2 l Pt 200t § ew s Visualizing the Magnetic Ellipsoids
Ctrl+Shift+Z .
BaNd2ZnS5.cif RaNd27nS5 XRwvesta |CSD_CollCodel12533
> Phase... Ctrl+E
Ctrl+B Unit Cell...
Structure Parameters...
Volumetric Data...
Crystal Shape... ) [100 ] 4 § 4 B Step(pu [10 | e = tE] step ) [10
-
= s X
Struct — -
L\S sl Phase:‘ 1 Barium dineodymium zinc sulfide v ]
(] S
* Elfyl Phase Unitcell Structure parameters Volumetric data Crystal shape
Q @8 Atomic displacement parameter  Anisotropic: |U v Isotropic: [B v
(@) No.: | 2/5 Symbel... | | Nd La None Charge: | 3
d’p oe x:[0.162200 | y: [ 0662200 | beta Occ: [1
c OV su.(:[0000300 |  su.(y:[0.000300 | su.(:[0000000 |  B:[1.5265 |
Y Os u11: | 0.028000 u22:[0.028000 | U33:[0.002000
Volun U12 | -0.025000 U13:| 0000000 | U23: | 0.000000
S
b g No. Atom Label x v z Occ. B New
S 1 Ba Bal 0.000000 0.000000 0.250000 1 1] Delete
Styll 2 Nd Ndl 0.162200 0.6€2200 0.000000 1 1.5265 Clear
S 3 Zn Znl 0.000000 0.500000 0.250000 1 0
' 4 S Sl 0.000000 0.000000 0.000000 1 0 ' :
2 S S2 0.149700 0.649700 0.634300 1 0
Cryst
S
Styl Import...
ink
i Remove duplicate atoms
3 oK Cancel Apply

" Output | ummary | Comment



https://jp-minerals.org/vesta/en/download.html
https://jp-minerals.org/vesta/en/download.html
https://jp-minerals.org/vesta/en/download.html

Step 0.9: Visualize the results in VESTA

%
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Select
“Properties” then

| General Atoms Bonds Polyhedra Isosurfaces Sections

under “Atoms”
select “Show as
displacement

Properties - BaNd2ZnS5.df

Material
Specular. 204 (2] [204 (21 [204 2 ellipsoids”
Resolution Radius and color

Stacks: | 24 :
Slices: | 24 :

Atom style

Adjust the
size with
“Probability

Radii type: [Atomie

Probability (%): | 95 =

[C1Show principal ellipses

() Show as balls

(@) Show as displacement ellipsoids

Jutline width: | 2.0

[scale isotropic atoms by Uiso v

[[] Hide nonbonding atoms

Label
Type: Names of sites e

Offset along z direction (&)

[[] Mark enantiomorphic sites

Preview
LA

oK Cancel Save as Default

" Boundary... || Orientation... |

Structure parameters

O7.cif BaNdZZnS5.cif

¥ Output ISurnmaryI Comment




Step 1: Create an .rcif file from Scratch

ﬂ CrysPy Editor: tutorial_example_BaMNd2Zn55_2024.rcif
Filgm Opticns  MEMPy Report  RhoChi  Unsorted procedures o N
O 1. Load the example .cif file
_L' ©
I -
& openfile X
atom_site_
atom_site_susce T « MNew Volume (D:) > PND Demand Tutorial » examples v O Search examples P
cell
'  space_group B - .
full space_gry  OrOINEE ~ New folder = 1 @
reduced_spac| A ~ i
space_group_J = This PC Name Date modit
' diffrn_diffrn
v diffrn_orient_matri _j 3D Objects e BaNd2ZnS55.cif 212172022
cell
diffrn_radiation -P analysis.sns.gov
diffrn_refln
refin I Desktop
refin_crystal Documents
setup
¥ Downloads Select a file to
D Music preview.
= Pictures
E Videos
L% Windows (C)
- New Volume (D:)
¥ Network N -
File name: [ < Files (=i v
| Open | Cancel

;'_.%OAK RIDGE
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Step 1.1: Modity the .cif file

g CrysPy Editor: BaMNd2Zn55.cif

File Options |1E|1FI Report

) |

I I,

“  crystal_93714-icsd
atom_site
atom_type
cell

citation
citation_authar
»  space_grou

space_group_symop

2. Right-click to delete unused
data fields in. cif file

(all except for atom_site, cell,
and space_group)

Mo graphs or other information for "crystal_93714-icsd’.

%OAK RIDGE
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'! CrysPy Editor: BaNd2Zn55.cif

File  Options

! 'ed

w  crystal_93714-icsd

MEMPy  Report  RhoChi

Unsorted procedures

RCIF format

atom_site
atom_typ-
cell
citation
citation_g
7 space_gre

Rename
Delete

Fix all vanables

Refine all variables

‘lcu:up_

type_ symbol
Lype oxidation number

space_groUp_symop

\ 4

“  crystal_93714-icsd
atom_site
cell
W space_group
full_space_group_sy...
reduced_space_gro...
space_group_wyckoff

SN N IV V|
[ s T

e -

RCIF format Viewr

loop

_atom site lakel

_atom site type symkol
_atom site fract =
_atom site fract vy
_atom site fract =z

_atom Site occupancy
_atom site B isoc or equiv
_atom site multiplicity
_atom site Wyckoff symlkxol

Bal BaZ+ 0. 000000
Hdl Hd3+ 0.1e220(29)
Znl ZnZ+ 0. 000000
51 52— 0. 000000
5z 52— 0.14970(90)

(== I = I = I s

L0000
LBe2200
L S00000
L0000
. 628700



Step 1.1: Modity the .cif file

D I s

~  crystal 93714-icsd RCIF format  View
atom_site Loop File Opticns MEMPy  Report  RhoChi Unsorted procedures
cell R
atom site label | 2 ’-‘
W space_group _atom site type_symbol n i' ﬁ b
full_space_group_sy... _atom_site fract _x
reduced_space_gro.. atom site fract vy .
space_group_wyckoff :atnm:sj.r,e:f:cac-t:z b cr}fsta|_93?1-.‘1-lc5d RCIF format View
_atom_site_occupancy atom_site _cell length a 7.839400)(100)
—EEDM—STEE—B—ii?—i?—?f“” cell cell length b 7.839400
_EI DI‘[I_S.I. E_I'[I]J. 1pliCcltTy ot SHACE rou - - -
“atom site Wyckoff symbol p f_ﬁ p _cell length c 13.513099:100]
Bal Baz+ 0.0 0.000000 0.250000 1.0 a4 a ull_space_group_sy.. | | cell angle_alpha 90.000
HNdl Nd3+ 0.1622 0.662200 0.000000 1.0 8 h reduced_space_gro... _cell angle beta 50.000000
Znl Zn2+ 0.0 0.500000 0.250000 1.0 4 b cpace_group_wyckoff _cell angle gamma 90.000000
51 52— 0.0 o) ©.000000 0.1 1.0 4 c
52 52— 0.1487d(90) 0.649700  0.63440(59) 1.0 16 1

3. Remove dll (..) in atom positions and latfice parameters,
so Cryspy will not freat them as refined parameters

%OAK RIDGE
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Step 1.1: Modity the .cif file

{ CrysPy Editor: BaMNd2Zn55.cif
File Options  MEMPy  Report  RhoChi Unsorted procedures

. e
' crystal_93714-icsd

] Add 4 cell 2 m
t t H ‘-
arem_ste Rename atomn_site n i L ﬁ t-f

cell
Delete
V' space_group space_group v crystal_93714-icsd RCIF format
full_space_gro Methods ' :
_space.q atorn_type atom_site loop
reduced_spac Fix all variables - ) ; _
—spact koff atorn_site_aniso . atom_srte_scat - _atom site scat label
space_group_wycko atom_site_susceptibility atom_site_susceptibility _atom site scat_type_symbol
tom site exchange cell _atom site scat Lande
- 9 W space_group _atom site scat kappa
atom site scat full_space_group_sy...
atom_type_scat reduced_space_gro..
atom_local_axes space_group_wyckoff
atorn_electron_configuration

atom_site_moment
space_group_symop_rmagn_cperation
Tpace_group_symop_magn_centering

4. Right-click on the Crystal_... data block to add new data fields:
atom_site_susceptibility and atom_site_scat for local suscepfibility

S_QOAK RIDGE
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Step 1.1: Modity the .cif file

‘I CrysPy Editor: BaMd2Zn55.cif

File  Options  MEMPy  Report  RhoChi Unsorted proce

! 'eo

crystal_93714-icsd
atorm_site
atom_site_scat
atorn_site_susceptibility
cell
'  space_group

RCIF format

loop

atom site scat
atom site scat
atom site scat
atom site scat

! Peo

»  crystal_93714-icsd

b

atom_site

atom_site_scat

atorn_site_susceptibility

cell

space_group
full_space_group_sy...
reduced_space_gro...
space_group_wyckoff

v

w  crystal_93714-icsd
atom_site
atom_site_scat
atom_site_susceptibility
cell
' space_group
full_space_group_sy...

reduced_space_gro...

full_space_group_sy... ¥ diffrn

reduced_space_gro... Add r setup space_group_wyckoff
space_group_wyckeff Rename diffrn_radiation o diffrn
i Delete diffrn_orient_matrix diffrn_orient_matrix
/ Methods X — diffrn_radiation
- diffrn_refl
Fix all variables . frrrn_retin

Add data block  * crystal extinction setup

Add loop block ¢ diffrn phase

Add itermn ¢ pd refln

Rename pd2d refln_susceptibility

Methods v tof Ne grap refine_ls

- . — chi2

5. Right-click on empty space to add
the data block diffrn for diffraction data

6. Right-click on diffrn fo add the upper 4 data fields:
setup, diffrn_radiation, diffrn_orient matrix, and
diffrn_refin

S_QOAK RIDGE
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Congrats! You now have a complete (but mostly empty) .rcif file!




Step 1.2: Fll in the new .rcif fields

1. Fillin the magnetic atom and its Lande g-factor

n | |? Tﬁ 0 Table 3.6. Ground-state electron configuration, Landé g-factor, as well as calculated
and measured effective magneton numbers for trivalent rare-earth ions
w  crystal_93714-icsd RCIF format Fig: Magnetic form f... View
atorn_site
st loop Ground ex
atom_site_scat atom site scat label Ton 4f" L L J state g p't PP
atorn_site_susceptibility :atnm:s.i.te:s ca 1::1: vpe_symbol
cell _atom site scat Lande La3t 0 0 0 0 1 So 0 0 0
7 space_group _atom site scat kappa Cle3t 1 1/2 3 5/2 2F5/2 6/7 2.535 2.4-2.7
diff
v rr1n::liﬂ‘rn arient_matrix === — ':'-72_1-':'\~ Pr3+ X 1 : ; 3H4 4/5 o e
_ - 3+ 4
diffrn_radiation > Nd 3 3/2 6 9/2 Lo 8/11 3,618 3.4-3.7
diffrn_refin Pm?** 4 2 6 4 L 3/5  2.683 —
setup Sm** 5 5/2 5 5/2 °Hs /2 2/7  0.845 1.3-1.6
Eu®* 6 3 3 0 "Fo 0 0 3.2-3.4
Gd** 77/2 0 7/2 ®S7 /2 2 7.937  7.9-8.0
Th*+ 8 3 3 6 "Fs 3/2  9.721 9.4-9.8
Dy** 9 5/2 5 15/2 °His/2 4/3 10646  10.5-10.7
Ho®" 10 2 6 8 °Is 5/4 10.607  10.3-10.6
Ert 11 3/2 6 15/2 *Lis/0 6/5  9.581 9.4-9.6
Tm?*t 12 1 5 6 *He 7/6  7.561 7.3-7.6
Yh*t 13 1/2 3 7/2 ) O 8/7 4536  4.4-4.6
L’ 14 0 0 0 'So 0 0 0

S_QOAK RIDGE
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Step 1.2: Fll in the new .rcif fields

2. Use Cani for atom_site_susceptibility_chi_type, type in all O for site susceptibilities

! 'eo

w  crystal_93714-icsd RCIF format
atﬂm_s?te loop
atom_site_scat EIEDITI]. gite susceptibility label
atom_site_susceptibility :atDm:s.i.tE:suscEptibility:chi_typE
cell _atom site susceptibility chi 11
»  space_group _atom site susceptibility chi 22
v diffrn _atom site susceptibility chi 33
diffrn_orient_matrix _atom site susceptibility chi 12
diffrn_radiation _atom _site susceptibility chi 13
diffrn_refln _atom site susceptibility chi 23
setup MNdl Cani 0 0 0 0 0 0O

%OAK RIDGE
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Step 1.2: Fll in the new .rcif fields

2. Fill in the UB-matrix from experiment. For HB-3A SPICE Format UB, fill in the elements
by the order of UB_11, UB_12, .. to UB_33.

(Do not use HB-3A MANTID(ISAW) Format UB as it uses a different set of coordination)
D JNKg R/

“  crystal_93714-icsd RCIF format Number of variable
stom_site diffrn orient matrix ub 11|-0.005282512776226676
atom_site_scat _diffrn orient matrix ub 12 |0.0176355506166714 NLME
atom _site_susceptibilty | |"giffrn orient matrix ub 13|0.0728776258663485 - chi 11
cell _diffrn orient matrix ub 21|0.0916792306496558 - chi 12
> space_group _diffrn orient matrix ub 22|0.0885584368073539 Loading data from
v diffm _diffrn orient matrix ub 23|-0.0048753938807909
diffrn_orient_matrix _diffrn orient matrix ub 31)-0.0887956525315003 Humber of wariable
diffrn_radiation _diffrn orient matrix ub 32|0.0903537814479214
diffrn_refln _diffrn orient matrix ub 33|-0.00948630667630885 NZME
setup _diffrn orient matrix i - length a
_diffrn orient matrix t C5L - length c
= fIEICt_;

Mj *UBmatrix_BaMd2Zn55.dat - Motepad

File Edit Format View Help

<?xml version="1.8" encoding="utf-8" standalone="no"?>
<!--UB Matrix Information-->

<ubmatrix:>

<time time="4/38/2024 12:12:38 AM" />

<unitcell a="7.8394" b="7.8394" c="13.6131" alpha="98" beta="98" gamma="98"
<wawvelength lambda="1.548" />

L Elabg Ciag b ol -0 . 00542512776226676 ©8.0176855506166714 B.0728776258663485 ©.08916792306496558 0.0885584368073539 -
@.0048753938807989 -0.8887956525319003 0.0983537814479214 -0.080948630667630855 s

<fubmatrix:

%OAK RIDGE

National Laboratory



Step 1.2: Fll in the new .rcif fields

3. Fill in the polarization, wavelength and magnetic field information
obtained from the experiment

! Peo

w  crystal_93714-icsd
atom_site
atom_site_scat
atom_site_susceptibility
cell

»  space_group
diffrn
diffrn_orient_matrix
diffrn_radiation
diffrn_refln
setup

%OAK RIDGE

National Laboratory

RCIF format

! Peo

_diffrn radiation polarization -0, '?2|
_diffrn radiation efficiency 1.0

' crystal_93714-icsd

>

atom_site
atom_site_scat
atorn_site_susceptibility
cell

space_group

w  diffrn

diffrn_orient_matrix
diffrn_radiation
diffrn_refln

setup

RCIF format

_setup wavelength 1,542
_setup field 0.5

_setup offset Ztheta
_setup offset _phi
_setup offset gamma
_setup offset mu
_setup ratio lambda/2
_setup radiation neutrons
_setup K 0.0

_setup cthm 0.51000
_SStup Temperature




Step 1.2: Fll in the new .rcif fields

4. Fill in the diffrn_refln with the experiment-measured peak table with flipping ratio

! 'eo

~  crystal_93714-icsd RCIF format Fig: Flip Ratio: I_p... Fig: Asymmetry param... Number of varisbles is 2
atom_site loop ’
atom_site_scat diffrn refln index h HAME VALUE EE
atom_site_susceptibility “diffrn refln index k -
cell TAiffrn refln index 1 _| peak_table_BaMd27nS55.dat - Motepad — O
space_group _diffrn refln fr File Edit Format View Help

w diffrn _diffrn refln fr sigma 2 2 8 1.02249 8.85 1 False
diffrn_orient_matrix diffrn refln fr calc
diffrn_radiation :diff:rn:refln:ingensity_plus_calc 2 2 -2 9.92 0.85 1 False
diffrn_refln _diffrn refln intensity minus calc 2 2 -4 1.01483 @.e5 1 False
SEtLIFI _diffrn_refln_e.‘{cluded 2 2 -b B.88136 B.a85% 1 False

_diffrn refln sint/lambda 2 1 -1 8.845%1 @.85 1 False
2 2 0 1.0224%  0.05 1 False 2 1 -3 B.96692 @8.85 1 False
2 2 -2 0.92 0.05 1 False 2 1 -5 @.98353 8.85 1 False
2 2 -4 1.01403  0.05 1 False 2 1 -7 8.78571 8.5 1 False
2 2 -6 0.8813 0.05 U False 1 2 7 ©.83333 @.e5 1 False
2 1 -1 0.84561 0.05 1 False
o 1 _3 0.96652 o.05 1 False 1 2 5 8.94717 e.es 1 False
3 1 _g 0.68353 a.05 1 False 1 1 a8 1.84211 e.es 1 False
2 1 -7 0.78571 0.05 1 False 1 1 4 8.93939 8.85 1 False
1z 7 0.83333 0.05 1 False 1 1 g 1.84%6 8.85 1 False
1z 5  0.94717 0.05 1 False 1 1 -4 B8.92792 @.85 1 False
1 1 8 1.04211 0.05 1 False 1 1 -B 1.88188 e.es 1 False
o1 4 0.83838  0.05 1 False @ © 8 ©0.99376 8.85 1 False
+ o l.o4%es 0.05 1 False @ ©® 6 0.95494 0.85 1 False
1 1 -4 0.82792 Q.05 1 False
1 1 -6 1.08108 0.05 1 False
Q 4] E+] 0.99376 0.05 1 False
Q 4] & 0.854594 0.05 1 False

% OAK RIDGE The .rcif file is now complete and ready for refinement!

National Laboratory



Step 1.3: Refinement

1. Save the file as a new .rcif file, then open it again,
File Options MEMPy Report RhoChi Unsorted procedures

. Peo

v crystal_93714-icsd Fig: - Flip Ratio: ... R
S Welcome to CrysPy Editor.
atom site | esecr i tcs bt e
atom_site_scat ‘ﬁ 6 * .*’ Q = M Loading data from file 'new.rcif'...
atom_site_susceptibility . . bles is 0
lumkber o varlial es 18 -
cell

v space_group

_Fli . . 2y —
full_space. group_symop Flip Ratio: Ipys/Iminus. X*/n = 3.40.

reduced_space_group_... . If b f ° bI ° t 0
space_group_wyckoff 110 4 num er o vquq es |S no ’
v diffrn_
v diffrn_orient_matrix C h ec k for q ny ()
cell
diffrn_radiation 1.05 A o
diffrn_refln
setup
1.00 +
g
£
§ 0.95
&
°
I
o 0.90 1
2
0.85 1
0.80 1
0.75

0.75 0.80 0.85 0.20 0.95 1.00 105 110
Flip ratio (model)

%OAK RIDGE

National Laboratory



Step 1.3: Refinement

%

2. Go to atom_site_susceptibility, use () to specify the refined parameters,
and play with the refinement! (Rhochi>Rietveld Refinement (autorun)

OAK RIDGE

National Laboratory

D I s

v crystal_93714-icsd
atom_site
atom_site scat
atom_site_susceptibility
cell
“ space_group
full_space_group_symop
reduced_space_group_...
space_group_wyckoff
v diffrn_
w diffrn_orient_matrix
cell
diffrn_radiation
diffrn_refln
setup

RCIF format

loop
_atom site susceptibility label
_atom site susceptibility chi type
_atom site susceptibility chi 11
_atom site susceptibility chi 22
_atom site susceptibility chi 33
_atom site susceptibility chi 12
_atom site susceptibility chi 13
_atDm_sitE_susceptibility_chi_23|
Hdl Cani 0.,000001() 0.,000001() 0.00000 0.,000001() 0.00000

0.00000



Step 2:

S_QOAK RIDGE
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