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Cr2WO6

• There is a Cr2WO6 example (data/notes) using representation analysis 
(SARAh/Basirep) and magnetic matrices (Fullprof).

• We will start from the same .cif file used in the other examples and use the same 
neutron data set. The k-vector has been previously found using k-search (see other 
Cr2WO6 example in this workshop).

• This example will use the Bilbao server and follow these steps:

– Step 1: create an mcif file with MAXMAGN on the Bilbao Crystallographic Server.

– Step 2: convert that mcif file into a .pcr file using mCIF2PCR. 

– Step 3: use the created .pcr file to fit the neutron data using Fullprof to 
determined the magnetic structure.
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Step 1: Creating mCIF file

• Go to Bilboa server:   http://www.cryst.ehu.es/

• Select “Magnetic Symmetry and Applications” to open the drop-down 
menu
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Step 1: Creating mCIF file

• Then select “MAXMAGN”
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Step 1: Creating mCIF file
• [1] Need to have a propagation vector. This can be determined using k-search in fullprof

(see other example for Cr2WO6). For Cr2WO6 it is (0,0,0).

• [2] Input the space group number of the crystal structure [136] (or choose from a list of all 
space groups)- Note: if you have a cif file this step is not necessary.

• [3] Check the box “Structure data of the paramagnetic phase will be included”. This 
allows you to input a .cif file.
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Step 1: Creating mCIF file

• Choose .cif file (crystal structure 
only). 
The one for this example is 
“Cr2WO6.cif”

• Then upload the file. 

• If you don’t have a cif file then 
have to fill out the details in 
“Option 2”
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Step 1: Creating mCIF file

• The paramagnetic phase information is displayed. 

– Select the magnetic atom(s). This case is Cr only.

– Push Submit. This may take a few minutes to run the calculations…..
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Step 1: Creating mCIF file

• The possible magnetic space groups 
are displayed in grey

• To view magnetic structure and 
export mcif file click on “Show” in last 
column.

• We will choose the final allowed 
magnetic structure (#58.395) for this 
example, but all should be checked 
to ensure the final model is correct or 
to determine equivalent solutions.



99 Magnetic Structure Determination Workshop, ORNL 2019

Step 1: Creating mCIF file

• [1] The red values under 
“Magnetic moment” 
show allowed spin 
directions. In this case 
the spins can only be 
along x or y.

• Try value along x.

• [2] Then click “Export to 
MCIF” file/Visualize
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• The mcif file is 
displayed.

• [1] This can be 
downloaded by 
clicking on 
“bcs_file.mcif”

• [2] Magnetic structure 
can also be visualized 
by clicking “Submit to 
MVISUALIZE”

Step 1: Creating mCIF file
2
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Step 1: Creating mCIF file

• MVISUALIZE lets 
you quickly 
check 
magnetic 
structure.

• But we will use 
the 
downloaded 
mcif to fit data 
using fullprof.

We now need to go to Step 2
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Step 2: Creating a pcr from an mcif file

• Go back to the main page on server and open mCIF2PCR
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Step 2: Creating a pcr from an mcif file

• [1] Choose the mcif we just created through maxmagn

• [2] Click convert

• This will convert the file and “Click to download it” will download the .pcr file

• We will use this .pcr file in Step 3. Put it in the same folder as the data file 
“Cr2WO6_T4K.dat”

2
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Step 3: Refining the magnetic structure with Fullprof

• Pcr file created contains a single phase with crystal structure and 
magnetic ions.

• The pcr file calculates the pattern based on default values.

• We need to change the defaults in the .pcr file in the same way done for 
the examples created from a .cif file.

• To do this we work down the Tabs in the GUI 
(General/Patterns/Phases/Refinement) and/or edit the text file.

• The values will depend on the instrument the data was collected on. 

– This case is for HB-2A at HFIR measured with the 2.41 A wavelength.
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Step 3: Refining the magnetic structure with Fullprof

• Select the format of the data 
file Fullprof should refine.

• Patterns → Data file/Peak 
Shape  → X,Y,SIGMA (XYDATA)
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Step 3: Refining the magnetic structure with Fullprof

• Patterns → Data file/Peak 
Shape  
→Refinement/Simulation

• [3] Select Neutron – CW

• [4] Change wavelength to  
user defined and 2.41 A
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Step 3: Refining the magnetic structure with Fullprof

• Patterns→ Background 
Type →6-coefficient 

• Select background type

1
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Step 3: Refining the magnetic structure with Fullprof

• Make phase 
contribute to 
refinement.

• [1] Phases→ [2] 
Contribution to 
Patterns→ [3] 
Neutron 
(constant 
wavelength)

• Peak shape 
should be 
“Thompson-
Cox….”
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Step 3: Refining the magnetic structure with Fullprof

• Setting 
starting values 
for 
refinements

• Starting 
background 
values
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Step 3: Refining the magnetic structure with Fullprof

• Instrumental 
zero value.

• We know 
this from 
nuclear 
refinement 
done in 
previous 
example in 
this school.
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Step 3: Refining the magnetic structure with Fullprof

• Update “Scale” 
and “Profile” 
parameters 
U,V,W,X to those 
shown 1

2
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Step 3: Refining the magnetic structure with Fullprof

• In “Refinement 
” → “atoms” 
input thermal 
parameters 
(0.3). [1,2,3]

• Note that Re(x) 
and Re(y) are 
set to refine. 

• This is a default 
in files from 
mcif to pcr
that we will 
turn off in next 
slide.
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Step 3: Refining the magnetic structure with Fullprof

• Open pcr text file.

• Delete “VARY mxmymz” to 
turn off automatically refining 
moments.

• Turn off the refinement labels 
11.0 and 21.0.

Delete this to stop auto
refinements of moments
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Step 3: Refining the magnetic 
structure with Fullprof

• Change to values circled to set up pcr file for 
refinement of crystal structure only first.

• [1] NCY → number of refinement cycles

• [2] Refine background

• [3] Make values under MCR2 zero to add no 
moment (only crystal structure)

• [4] Refine scale, [5] a,b,c lattice constants

• Set peak profile values for [6] U,V,W,X and [7]
S_L, D_L. Do not refine these yet since lattice 
constants may be off (i.e. peak positions not 
correct).
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Step 3: Refining the magnetic structure with Fullprof

• Run the refinement.

• Select the 
“Cr2WO6_T4K.dat” 
neutron data file.

• Refinement captures 
most of the data well.
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Step 3: Refining the 
magnetic structure with 
Fullprof

• [1] Select the U,V,W,X to refine 

• This improves refinement and 
leads to convergence.

1
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Step 3: Refining the magnetic 
structure with Fullprof
• [1] Can now select the magnetic 

moment to refine. (Either in GUI or text 
file)

• All peaks now fit well.

1
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Step 3: Refining the magnetic structure with Fullprof

• Check magnetic structure in .fst file

• Check moment size is reasonable 
(~2µB/Cr)

• Refinement can be further 
improved by altering the thermal 
parameters, asymmetry, more 
background, atomic positions, 
zero, etc.


