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determination of Ho,BaNiO;
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* Neutron powder diffraction data collected at D1B —ILL
STARTING | at15K using A=2524 A (File : Ho2BaNiO5.dat )

INFORMATION| e Instrument resolution file: ( d1b_ill.irf )

 Crystal structure known ( File: Ho2BaNiO5.cif )
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STEPS FOR MAGNETIC STRUCTURE DETERMINATION

v" refining the crystal structure for the paramagnetic state (T > T, or T)
-> obtain all the relevant structural and profile parameters

v’ preparing a PCR file and performing a refinement of the low temperature data
(T <T,) with fixed structural parameters (without a magnetic model )
- identify the magnetic contribution to the diffraction pattern

v indexing the magnetic reflections
-> use k-search to determine the propagation vector(s) k.,

v' Performing symmetry analysis (propagation vector, space group, atomic position)
- use Baslreps or SARAh to get IRs and Basis vectors

v' Adding the magnetic phase to the PCR file (using the symmetry information) and
solve the magnetic structure using trial and error methods

v' Magnetic structure model visualization using FpStudio program
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» use EdPCR to create the input file for FuIIProf (* PCR)

o import the crystallographic information by

clicking on “CIF to PCR”

0 inthe new window, select the “Neutron” tab
for the type of calculations

o use the “Browse” button to upload the
mstrument resolution file “IRF” (dlb Lirf)

« Editor of PCR Files

FullProf ‘il\f
PCR A
Editor MM |

A

ﬁ
i |
l\‘\ | Jﬂ'\

tf|\L

17

Copyright [¢) 20022005, JGP -JRC

C:\Users\ggd\Documen ts\MAGSTR_Worksop\Ho2BaNiO5\Ho2BaNiO5

File Editos ates  Help Exit
o Il L k)

@ %

Output options for pattems and phases:
Fieflection lists, Fourer, distances, BS...

Profiles: 1 |Phases:

21 16/9/2012  |20:48:23

o save the PCR file by clicking the

“Save” button

O open the “Patterns” tab (1) and then the
“Data file/ peak shape” (2) and select the
“D1B/D20" for the data file format (3)
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T Editor of PCR Files = 5

jj‘@ﬁ%r@ggé W HEBE Y @ %
0 “Refinement/Simulation” tab, make sure oo
that “Neutron-CW” option is selected, B
p Cossioonstoe | Doz Ph |

wavelength is “User defined” o (e
M=A,=2.524A
0 “pattern calculation” the “Thompson-Cox- || | e s e
- 2 ” 1 " 12Cosfficients Fourier cosine series
Hastings pseudo-Voigt” peak shape is ol | - e e s [
Chosen C:\Users\gq4\DUcu- T ‘BackgroundFi\etransformedby4rcoellicwentsexpression

—

o Forthe bac kg round information, select the e e e et

" Interpolation by cubic splines

“6-coefficients polynomial function” ! ]

Cancel
notes
" Editor of PCR Files = bg 3 Find
£ « 0 From the main window of EdPcr,
Pattern Contribution Information for Phase 1 M [ B . ] 'G:j:l

open the “Phases” tab (1) and then
= click on the “Contribution to

| _—— patterns” (2) and then select the
“current phase contributes to the

2 Mi1 05

pattern” & “neutron (constant

. T cwnen e wavelength)” (3a) and “Thompson-
: w Cox-Hastings pseudo-Voigt” for the

cemms = peak shape (3b), Reflection list :

S — e “Automatically generated from

S ——— space group”
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0 Open the “Refinement” (1) and then
the “Background” and add value for
the “a_0” coefficient ( ~7000, read
from the data file) that will give a first

Working Directo

Libraries » Documents » M|

. jth »

Burn,
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s Editor of PCR Files

File Editor Tools Templates Help Exit
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Others: Mone
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o From the same “Refinement” window (1) , click on the “Profile” tab and and
set a number for the “Scale factor” (~ 50 for this example). The number of

“cycles of refinement” can also be increased at this time
o save the PCR file by clicking the “Save” button, every time a change has been

made

‘LJ J f Layout ¥ = Refinement Information P9 :ﬁ :i d
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o0 Run the Fullprof program by click on button indicated below. All the
parameters are fixed at this time.

on-| B £ U 8 abe 2%~ Aq \ -| T Editor of PCR Files = L
Font File Editor Tools Templates Help Exit

s RIS e R TR E IR

&£ FullProf Program I =RNCN X
N ’ -
Load EditPCR Modg(” Run it
=> Rp: 78.8 — Rwp: 85.0 Rexp: 1.32 CchiZ: 0.412E+04 -
=> Global user—-weigthed ChiZ (Bragg contrib.): 5333.
=» —————— > Pattern# 1
=>» Phase: 1
= Bragg R-factor: 40.4¢
=> RF-factor : 24 .35

=»> Normal end, final calculations and writing...

= CPU Time: 0.172 seconds
=3 0.003 minutes

m

=> END Date:16/09/2012 Time => 21:57:54.410
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v You can run the refinement again by allowing the scale factor, lattice
parameters, some of the background coefficients and the 2theta zero to vary

v' Refined parameters appear in blue or red (with additional constraints)

—_— 4 -
= Profile Parameters: Phase 1 Pattern1 - - ——— - -
Factors
el Scal Overall B-factor
Staop Criten Coefficients 52 856w 00000
Forced Tel
Others: M Cell Paramel ters
4 b c alpha beta gamma
Rieflection Coefficients 5.733387|w 11.270936[w 90.000) 90.000) 90.000)
= Only at
FwHM / Shape Parameter: Prefered Orientation .
Refine &l
Pattern 1 4
Pw/HM Parameters Fis Al
Fiefitn u Y W G
& La Coefficients 0.000000)™ 0.000000)™ 0.000000)™ 0.000000)™

v' Atomic parameters (fractional atomic positions, thermal factors, occupation)
can be accessed through Refinement = Phase # tab = Atoms
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v' Open the PRF file (Rietveld plot) by using the Winplotr program. The result will

look something similar to the figure above
v The reflections that are left unindexed are all magnetic in origin
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> INDEX THE MAGNETIC REFLECGTIONS USING THE k-search program

o open the PRF file using WinPlotr-2006 program and select the un-indexed reflections to
create the input file for “k-search” program. For doing this, in the menu of winplotr click on
“Calculations™ “peak detection™"enable” . After enabling, go again to “Calculations’- “peak
detection” and “insert peak”. After selecting the magnetic peaks, go to “save peaks” to
save them as “K-search format”

o run “k-search” program to find the
propagation vector and see the

ript  Help
) o S S -
PCR il ﬁ Rt | ol t t t
ssssss
S T————— results listed in tne tie
irking Directory: | C:\Program Files\Fullprof\Examples\
o Ve “k_search.kup”
B | File Plot Profiles Options X space Calculations _Ext. Applicati Lattice Type MMM p— "
i Ed | Bamd | w5t I
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eeeeeee T3
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i [CW]ID 1[TUF
i 1 0 1 1 0.1403 0.1398 20.3%982 20.3261 -0.0721
7 100000 & Short Du " Long Output Mo output of intermediate caloulations 1 0 -1 1 0.1882 0.1880 27.4762 27.4512 -0.0250
. i 1 0 1 0.2238 0.2237 32.8158 32.7950 -0.020%9
'E 80000 1 1 2 1 0.2566 0.2564 37.7840 37.7571 -0.028%
o \ 1 0 -3 1 0.33 0.3371 50.4500 50.3532 -0.09&8
60000 1 0 5 1 0.4206 0.4205 64.1262 64.0944 -0.0318
ﬁ"‘ ! p -1 1 0 1 0.4380 0.4375 67.1170 67.0208 -0.0%62
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q e
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> ADDING THE MAGNETIC PHASE AS A SECOND PHASE TO THE PCR

v use PCR Editor to introduce the magnetic phase as a second phase. Go to the
“Phases” tab and click on the “Add” button. You can name (ex. magphase) the new
phase as you wish, and in the “calculation” tab select the “Magnetic phase (Rietveld
Method)” option.

e e = = =
 —

v" the propagation vector for the magnetic phase
needs to be added into the PCR file. For doing

IE _Jll;ll‘ﬁa_ alals) WimizimE % of X

" FullProf | I

| . .
TN that, you need to click on “Refinement” button
[ [ itor | |
} | [re———" and then select the “Phase 2" and “Prop.
| enesel Infoimation on Phaies

e Vectors”

i e S

2&“.’:3‘“;1?:’-1:‘&:’?’:?;"‘“"’* e m % Refinement Informaticn s
J!J 4J EyEilIupE'uFH of Coverge E Relaxation Factors for Shifts
"""" Forced Ter when shifts <[00 x E.5.0.
Others; Non ~| Atomic [ 100 arisovopic [ 100 Profie [ 100 Global [ .00

Rieflections ordering

) ) 7& 77777 @ Only at the first cycle " Eachcyele I™ Bragg R-Factor excluding reflections limiting excluded regions
v you can also open the PCR file using ]| T ———
your default text editor at this time and S | i
verify that the second phase has been |

successfully added . Don't worry about T [

A z

. . vectl | 050000 | 0.00000f | 050000 | Refin All |
the symmetry at this time. ] e
LOWS —
ns: Start -= Run; Type in "msconfig” without quotation marks; Clicl Cancel
tab of the System Configuration ... L
43 Cocbod i oo oo
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> PERFORM SYMMETRY ANALYSIS

v’ use the SARAR program or Baslreps to generate the Irreducible
representations and basis vectors associated with k.= (0.5, 0, 0.5). Both
programs require as an input the k., vector, space group and atom
positions of the magnetic ion.

s
WSARAthresatt nal Analysis ‘ - o | B || e mr——erE———
File DefineParameters Calculate Tools Help New Featur quaﬂﬁ_.ﬁ” :r{= e —
¥ Instructions =~
Si
FuHPrc —
&+ Baslreps (May-2004, JRC-LLB)
I I.II- P C‘R Irreducible representations of Space Groups
{| Editor Basis functions of polar & axial vector properties
F Atom P |
Edit At t
a y y - it Atom ceept Chang
H 5 0 2025 Deletestom | | . (TEss 0 e
i i 4
Tie: ||
s ) |
\ of gersaloes sepaisted by "
X 2002-2005 JGP - JRC
lequired then click 'OK' E-Vector [0 50000 [n-ocoa 050000 Brillouin Zore Labet
Al z \Desktop) exercisestHo2BaNiCS
[space defimited) can be edited and —_— 3 Y e
1
er of dtoems: [ 2[5] I Expic Sublaktices o
| Symmbed 5 wa 2/a
s 0V Atom#]  |Ho [n50000 00000 0.20250
ca Loy Aomi2 N 00000 0.0000 0.0000
2 MNetd
| Conf
Recy
oy _ | ——
fallle .

v' for this example we will use the program SARAR. See the software’s
website for the tutorial on how to run the program. The program
generates a summary file containing the basis vectors components for
the two magnetic ions. The file is located in SARAN program’s folder.
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v The result of the symmetry analysis is also summarized in a TEX file, in Sarah
directory, as shown in this capture:

Ho

IR BV Atom BV components
Ty TN T H L PR T 1] P
I 1 0 A 0 0 0 0
2 0 El 0 0 (] 0
Ta 94 1 1 0 0 0 0 0
2 -4 0 0 0 0 0
e 1 0 0 4 0 0 0
2 ] ] -4 [i] 0 ]
g by 1 1 0 0 0 0 0
2 4 0 0 0 0 0 . . .
s 1 | 0 o 4 o o 0 I"; constraints moments to lie along the b-axis
2 ] ] 4 [i] ] ]
Ts ve 1 0 1 0 0 0 0
2 0 -4 0 0 0 0

Tahble 1: Basis vectors for the space group I m m m with k_z= = (.5, 0, .5).The F3 Constra"]ts moments to ||e |n the aC-plane

decomposition of the magnetic representation for the Ho site (.5, 0, .2025) is
Cifag = 10} + 2% + 208 + 1TY. The atoms of the nonprimitive basis are defined
according to 1: (.5, O, 2025), 2: (.5, 0, .7975).

Ni =

BV  Atom BV components
g TR Ty iy iy iy
oy 1 0 B 0 0 0 0
s ¥ 1 1 0 0 0 0 0
g 1 0 0 4 0 0 0
Tahble 2: Basis vectors for the space group I m m m with k_zz = (.5, 0, .5).The

decomposition of the magnetic representation for the Nz site (0, 0, 0) is Tara, =
1T} + 0L + 2T'8 + 0T, The atom of the primitive basis is defined according to
1: {0, O, 0).

v" If the two sites (Ni and Ho) order according to the same representation only the
representations 1 and 3 are allowed.
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v “SARAR Reffine” program can be used to generate the magnetic phase for
the PCR (FullProf) format (see Sarah manual for more details). In our case , it

will generate the file “sarah71.pcr”

v You'll need to select the basis vectors
corresponding to one of the two
common lrreducible Representations
(gamma3 or I'3 in our case).

| sarah71.per - Notepad - e » .

File Edit Format View Help

F
0]
4
0]
2
0]
0|
]
3]
M

c7 cB c9 agPh|
. 00000 .20250 .30000 1.00000
0.00 0.00
0. 000 0. 000
0.00 0.00 . .
. 00000 .0O0000 .30000 1.
.00 .00 0.00 0.00
0. 000 0. 000 b 0. 000 0. 000 0.000
0.00 0.00 L 0.00 0.00 0.00
Bov strl str2 5tr3 Strain-Mode
0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
0. 00 0.00 0.00 0.00 0. 00|
v

s W X Y GausS1z Lorsiz size-Mode
1.08239 -0.23233 0.25618 0.00000 0. 00000 0. 00000 0. 00000 0l
0.00 0.00 0.00 0.00

0.00000 0. 00000 0.00000
! prefl pPref2 Asyl Asy2
0.00000 0.00000 0.00000 O.00000
0.00 0.00 0. 00
! Propagation vectors:
. 5000000 . 0000000 . 5000000
0. 000000 0. 000000 0. 000000

[ AD T Wil
O A1) TR ¥R)
L A TE) W(3)
AT W
A3 ¥S)
] A(L) T4) W(6)
[ A2 T(D Wi1)
AR)TR)¥R)
AR)TEIWE)

Select Basis Yectors

3

Common Ineducible Representations
|V ety

Select All Unselect &1 [ Basis vectors

LTS 3 LY L8 g
v e LS B O ad :
File GSAS Centrols FullProf Contrels  View basis vectors  Tools Help  Mew Features!
[ Instructions =)
¥ SARAh- Generate/Edit FullProf 2K *PCR File SARER-Refinme for FallProf

Update input fram MAT 2.5 Wills (Version: 7.1.31 Mar. 08)

oK

the use of SAREh as
ica B 278,680(2000) -

- GeneratePCR-—————— Togr: able from
& Powder
oK
" Single Crystal —I
~Update PCR

Select PCR
PCA undefined

I Atoms Edit File

™ kvector

- I~ Complex Cosfficients C._i

Unselect &ll Close:

Moment sizes can be read in FEStudic

List Magnetic moments>

v Note that the selected model I"'3

constraints the magnetic moments of
Ho and Ni to lie in the ac-plane

Open the PCR file generated by Sarah
(“sarah71.pcr”), copy the entire content
of the file and PASTE it over the section
of the second phase of your
Ho2BaNiO5 PCR file.
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v'once the magnetic phase is defined

into your PCR file, examine the profile paramete
section; you’ll need to set the profile parameters
for the magnetic phase (phase 2) the same as
you have in the structural phase (phase 1).
Copy/paste that section from the phasel to the
phase 2. Make sure that you are not removing
the line defining the propagation vector, at the
end of the phase 2 section.

note that the scale factor and the lattice

parameters of the structural and magnetic phase Lz8/

need to be constrained to have the same values
in both the nuclear and magnetic phases.

Ho®': 4_)“1053‘:@0 jja NP 34°°F
iy mﬁ%
3 “‘:\ﬁ\ 05 Q\
o i HEE i
=g o BN

| 2 = Pt E .

LF e s
o4 E%ﬁ_ 043 \\\

=
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» External EdPCR Text Editor @ 1\7 4\DesktoptMAGSTRIO 14\ delacniz examplel\noZbaniaS per]
File Edit Search
DEE®G[ %4

2

1

_O“ => basis

v ’_l_‘ vectors

1

R

oo oooo
oo oooo
oo oFan

~ (10

Copyright| | *Aton Typ HMag UVek by ¥ Z Biso Occ c1 c2 c3
1 Ch cs Cé c7 ce c9 HagPh
HO1 JHDZ 1 1 ©.500808 0.000608 8.20284 0.30808 1.08008 0.846 4.576 a.808
.00 8.80 121.08 .00 0.00 11.086 21.60 0.00
ﬂ o a.808 a.a88 8.808 a.0888 6.808 ©.08008
-88 a.88 8.88 8.88 a.88 8.88 a.88
MN13 2 1 0.00000 D.00O000 0.00000 0.30000 1.00000 0.187 -06.316 0.000
8.88 8.88 a.88 8.88 a.88 31.88 41.88 a.88
6. 000 0.000 6.000 6.000 0.0008 6.0600 0.00000
8.088 - 8.88 8.88 a.88 8.88 a.88
————— pfofile Parameters for Pattern #
* Scale ape: Bou Str1 Str2 Str3 Strain-Hodel

55467
91.60008
u

8.888088 0.80808
6.600

u
6.660000
8.0808

8.8p888 8.00808
06.000
by ¥
0.0000600 06.0060000
8.880 0.0800
alpha beta
90.0000600 90.000000
8.808808 8.880808

a.0806

¥ u
6.6600008 0.000006

8.0808 a.808

0.0008 0.000
Gausiz
0.0000600

>
T LorSiz Size-Model
0.6660000 ‘]
0.808
L c ganma #Cell Info
11.269611 90.000000
111.8808088

Asy1

a b
3.754295 £.7306879
81.068080 181.80888

* Prefl Pref2 Asy2 Asy3 AsyL S L D L

ﬂ SHHHHHH a. ﬂﬂﬂﬂﬂﬂﬂ 8.5800808

6.6600000 9.000660 6.000000

* 2Th1/TOF1 2Th2/TOF2 Patte
n_A10 20846

rn # 1

Z(wv Skv(]S')

nA

Fourier coefficient for calculation of m; at each site

S, =C,S!+C,S?

v" make sure that the correct parameters for the
magnetic scattering form factors are used
JHO3 for the magnetic rare earth Ho3* and
MNI3 for the transition metal ion Ni3*
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> MAGNETIC STRUCTURE REFINEMENT

B aziz Functions Coefficients

v' select the basis vector coefficients C1

and C2 for the two independent

magnetic ions (Ho and Ni) to be refined

C1 C2 C3 C4
Ao # 1 2. 00000 2 00000 000000 000000
Akom B 2 012300+ 0.15300) 000000 0.0000a)—

v run the refinement using the FullProf program

v’ start to refine additional parameters (profile, lattice .

Nty

V“I .

)
ome

zr; g Eg ﬁa,%% _QQJESJ

1 FullProf Program

Load EditPCR Mode Run

= ———————
=> Phase:
=> Bragg
=> RF-fac
=> Phase:
=> Magnetic
=> Conv. not ye

Exit

> Pattern# 1

1
R-factor: 3.135
tor 2.473

2
R-factor: 3.552
t reached -> [Max] Shift(Cl_HO ph2)/(eps*Sigma)=

=> Normal end, final calculations and writing...

-1.84 abs> 1

=> CPU Time: 4.008 seconds
=> 0.067 minutes
=> END Date:30/05/2008 Time => 10:09:30.000
Temperature: Cyecle: 10 Ho2BaNiOS.dat
a i
g = 7
ooooooo
mmmmm B
mmmmm B
mmmmm B
00000
( | [ (L T e T T T O TR T
oooooo 7____mem,_m_!\,_mw_u_ﬁ._wwuw
2o s0 a0 s0 s0 70 80

AT

zzzzzz

[Fi] WinPLOTR-2006 Version: 0.40b

..) to obtain a good quality fit.

=

File Plot Profiles

=8| & ful

Options X space

| ol

Calculatio

ns BtAwl catiol

ns  Tools H\p

Intensity {(ark. units)
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> MAGNETIC MOMENT DETERMINATION

v' Check the output file (*.out) from FullProf. Verify that the magnetic structure
model and the magnitude of the Ho and Ni moments are meaningful

Tix External EAPCR Text Editor - [C\Users\7zu\Desktop\MAGSTR2014\Cdelacruz_exampleliHo2BaNiC5.0ut] _ -
| — —
The moment m,;; is

Dod® @ calculated from the
=> Phase 2 Name: Magnetic Phase _ refined values of the

=> New parameters, shifts, and standard deviations

Atom % dx SX u dy sy z dz ¥4 B dB sB occC. Fourler Components

HO1 8.50000 O0.00AAP B.HAAAOA ©.0AAGA 0.00000 0.000G8 ©.20250 0.P00GA A.AGGAG A.30000 O.00000 0.80000 1.068008 S
NI2 0.00088 O.00000 B.0PPOA 0.0AMAG 0.00000 0.00008 ©0.00000 0.PBBBAA P.ABBAE 0.30000 O6.00000 0.80000 1.000080 kJS

=> Coefficients of basis wectors, shifts, and standard deviations:
Atom c1 dc1 sC1 c2 dc2 sC2 C3 dc3 sC3

41 dca {H cs dcs sC5 ch [i[H] sCh —_ : — ;
c7 dc7 sC7 c8 dcs sC8 c9 dcy sC9 mbs E S]g,gexp{ 27Z'£kR]}
HPhas dMPhas sMPhas Jl\}
HOA _B-880798 0.000000 0.055527 9.029646 0.000000 O0.0549068 O._0000600 0.000000 O.0800000 ¢
0.060000 O.0000AA O.0PAE00 O.6000AA O.000PEA 0.PAAOEA O.0G0ARA O.0PAAGA A.A8000R
0.000008 ©.0PQAEA O.AE0E00 O.A00PAA ©.00AGEA 0.00A0GA O.0A0AGA O.AAEAEA A.AA0008 YV kv .
0.000000 ©.000008 O.000800 S — C S ] S"
NIZ 0.765226 0.000008 0.125650 -1.242781 0.000068 0.050805 O.0000A O.0PAAGA A.A00008 ]gs ‘A A St
0.00000@ ©.0PAAEA O.AEEAE0 A.A00PAA ©.00AEEA 0.00A0GA O.0A0ABA O.AAEAGA A.AAE008
0.060000 O.0P0AEA O.0E0E00 O.0000AA O.00AGEA 0.000000 O.000ABA O.AAEA0A A.A60008 nAi
0.088000 ©.0PAAAA O.AEAA0H
Line1708 Col30 NUM | INS

Ho: Mx=0.09(6) Wy ; Mz =9.03(5) Ug
Ni:Mx=0.77(12) pg ; Mz =-1.24(5) yg

the moment of Ho is nearly parallel to the c-axis and the
Ni-moment is canted by ~ 29 deg with respect to the c-axis

— Neatrow :\:p’.-';.-'..'x_ OAK
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> VISUALIZATION OF THE MAGNETIC STRUCTURE

v' to visualize the determined magnetic structure you can use FpStudio program.
It reads *.fst files, generated automatically by The Fullprof or SARAh

.m Fullfrof Soite Tockar -“_-r '—F_'-"

E FpSt udio Ver-1.0 (=|la] % |
ystal Structu Magnetic structu Options  Help re mlm
ez n|g|r9| DDOHﬁJ
l||&qlq.J - canuse
s = = g B [o(a]4| ] » by The
o &
| == L
o] r
Bl E E Edition of file: C:\Users\ggd\Desktop\exercises\Ho2BaNiO52.fst - [C\Users\ggd\Desktop'exercises\Ho2BaMNiO52.fst] ==
.
‘.JJ @ File Edit Search
49 8
13 sl [CTIETSY
'zl E H FILE for FullProf Studio: generated automatically by FullProf
j I tTitle: Magnetic Phase
A = SPACEG I -1
A ! CELL 3.755976 5.734226 11.275383 90.08688 90.88808 99.80408 DISPLAY MULTIPLE
. BOX -8.1% 1.15 -8.1% 1.15 -8.15 1.15
CHINE I F
m LATTICE I
— K 8.58888 8.066488 8.580088
b 4 SYHH x,y,z
? HSYH u,v,w,8.8
|—= HMATOM HO_1 HO 0.5006806 0.000688 0.28250 GROUP
>§ SKP 1 1 B.13842 0.p06A8 9.6808933 0.080688 0.00606080 0.08088 a.000088
= MATOM HO_2 HOD 8.500680 0.00888 0.79750 GROUP
ﬂ SKP 1 1 B.13842 B.80088 9.868933 0.888608 0.00068 0.088088 a.880088
MATOM HI_1 HI 0.086668 0.000688 O.08088 GROUP
SKP 1 1 B.75899 Q.p6688 -1.32187 0.080688 0.00606080 0.08088 a.000088
HATOM HI_2 HI 1.86888 0.000088 1.00088 GROUP
SKP 1 1 ©.00000 O.00080 ©.00080 0.00000 ©0.008088 ©.00008 8.000808
H
Linedl® Col19 NUM | INS

v' FpStudio uses Fourier coefficients notation (u,v,w). You can edit the
input file if necessary..
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CONGRATULATIONS ! Here is your magnetic structure

=

=

v To see list of magnetic moments at each site:
Magnetic structure =» List magnetic moments

Atom : HOM1_1 HO

® y z Translation Kk HSYM n(a) n{b) n(c) Htot
0.500 0.000 0.203
{ a, a, ay
1 1 0.090 0.000  9.030

a.898 a.088 9.838 9.838

¢ 68 1, 8
g 1 1 6.690 0.008 9.830

6.690 0.o008 9.830 9.038

a.a88 a.588 8.783

1 1 6.690 0.008 9.830

6.690 0.o008 9.830 9.038

1 1 -8.8%0 0.0 -9.0830

Atom : MI2_1 NI

X I z Translation k HSYH m{a) m{b) mic) Mtot
a.ae8 a.0888 a.88a

{ 9, a, )
1 1 8.765 0.808 -1.243

8.765 0.008 -1.243 1.459

¢ 8 8 1)

=) 1 1 -8.765 6.008 1.243
-0.765 6.008 1.243 1.459
¢ 8 1, 8

1 1 8.765 0.008 -1.243

8.765 6008 -1.243 1.459
¢ 9 1, 1)
1 1 -08.765 6.008 1.243

FpStudio

-B.765 0.008 1.243 1.459

1 1 -B.765 a.008 1.243

-8.765 @.008 1.243 1.459

1 1 8.765 0.008 —1.243

_,.\;:qr'ar'a' e OA.K
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