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History

(e iBNETEN|  Refinement program for modulated structures.

(e[ ESIDISIe LT s MERELSAE Set of programs for 3d (SDS) and modulated (Jana) structures running in text mode.

(e[S ET R[S Modulated and 3d structures in one program. Graphical interface for DOS and UNIX X11.

(CEMEGEREM Improved Jana96. First widely used version. Graphical interface for DOS, DOS emulation, UNIX X11.

P00 [OMETEVA 0[O Support for powder data and multiphase refinement. Graphical interface for Win32 and UNIX X11.

v Combination of data sources, magnetic structures, TOF data. Dynamical allocation of memory. Only for
Windows.

i

PAOAVNEGEVAIZA0R New graphic interface and user-friendly approach.
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@ Jana2020

Main menu Application menu

m Focus
- buttons

#- New
Phases

+)- Edit structure parameters

. ol #- Structure solution
Q u I Ck = - Fourier synthesis
ﬂ Run contour
. +- Import
b utto n S e +- Refinement
[ 3] - Distance calculation
#)- Draw structure
#- CIF utilities
+- Tools
#- Edt file

+- Export structure to
Matrix calculator
Run Jana2006

Command

ree Right

pane

Refinement
window
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Lower toolbar



@ Jana2020

Structure menu Application menu

A

m o/ Focus
#- Reflection file buttons

#-New
Phases
- Edit structure parameters
lution

Rotate

® Picture axes

(O Direct axes

(O Rediprocal axes

y +

Quick g
buttons

(® Rotate in steps
O Rotate continuously

#- Draw structure

- CIF utilities

#- Tools

#- Edit file

+- Files for MEM

#- Export structure to
Recover files
Matrix calculator

JanaDraw ! B

Command . display Right
tree

Angle step [degs]

5.000

[Juse default radii for H atoms

Probability ellipsoids: 50%

Refinement .

window

Shine: 0.70

Gloss: 0.00
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@®Jana2020
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GENERIC FEATURES

Generic crystallography
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ADVANCED TOOLS

Structure solution and analysis of
crystals from diffraction data in (3+n)D:
twinned, modulated, composite
structures

PR S i
SR o g o e
S5 i ATAE A T
.: e :.’.. -:. .l. v:.‘.. -.o.. _..0
ST ARERCE S5 SN S 28

G, S IR

I'=45K
k2= (0, 0.06, 0.26)

MAGNETIC OPTION

Solution and refinement of magnetic
structures from powder and single
crystal diffraction data sets



@ Jana2020

Regular structures

« Scale factor
e EXxtinction parameters

« Atomic site coordinates and
occupancies

- Temperature parameters

N FZU 555 :



@ Jana2020

Modulated crystal
structures

« Scale factor
« Extinction parameters

e Atomic site coordinates and
occupancies

Temperature parameters
+

p(x4) = by + Z(ps,nsinZnnxél + pc,nCOSZTL'TlXLL)

N FZU &, :




‘ J aln aZOZO advan Ced tOOIS (common for 3d and modulated structures)

Fourier commands

o8

0.4

00

 Fourier analysis

x1=0.8203x3=0.7521

Basic

Scope Peaks

Map type:

F(obs) - Fourier

Use weig

(] Omit notl=

(] Apply sin

F(obs)®*2 - Patterson
F(calc)**2 - checking Patterson

obs)**2-F(calc)**2 - difference Patterson

- Fol

- checking Fourier
F(obs)-F(calc) - difference Fourier

0/1 - shape function

Difference between two Fourier maps

0.85 0.95 108 %2 118

20

=4

0.4

0.0
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Irier maps regular section : 7 of 100

0.6510 0.8273]

+0
Q&3

Local <= COORDINATES => Fractional

y=0.0600

0.6510 0.0600 0.8273

Density 0.578

X
Go to map:

Y 0.0600

Contour steps:
(@® Uniform contours
Contour

O Explictt contours

OAM contours

Draw

Negative contours

0.300 |

Cutoff: [-0.268404

Positive contours

Cutoff: | 9.143084

Movie



@ Jana2020: advanced tools

 Transformation tools, group-subgroup relations

Structure Transformations = Settings Tools Help Define subgroup
| I
Main e on k Operation Symbaol Axe

Change modulation vector
Origin shift

Change enantiomorph

e
.
ae

Go to a subgroup

Go to supercell structure |

Go to average 3d structure

B> B

¥1-x2 x1 ®3 x4+2/3 -m

% Transform to the supercentered cell
@ Make “a corrected structure” ] 2 %1 %3 x4 45/6 -m

B umporc %2 x1 %3 x4+5/6 m )
(7] - Refinement x2 x1 %3 -x4+1fl'3 - 2 EIIIEUE
¥) | @ Distance calculation x1 X1X2 3 X4+1/6 -m 2’ 2,1,0

- Draw structure

#- CIF utilities L

#- Tools Keep P centring

- Edit file

#- Files for MEM Select non-isornorphic subgroup

- Export structure to

‘. Recover files Complete subgroup Refresh Step back

i Matrix calculator

“~Run Jana2006 Space group SPACE Qroup : P622.1'(00g)h00s Axes: (1,0,0 | 0,1,0 | 0,0,1) Origin : {0,0,0)

Subgroup Subgroup @ PB22(00g)h00 Axes: (1,0,0|0,1,0 | 0,0,1) Origin : (0,0,0) Index : 2/2

The selected subgroup is normal

Back Mext Cancel
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@ Jana2020: advanced tools

Disorder and “rigid body” approach
Anharmonic ADP

9 FZU 555
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@ Jana2020: advanced tools

Twinning (merohedric or general), treating of overlapped reflections

pseudo-merohedric three-fold twin

Fyzikalni t
Akademie
Ceské pblky
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@ Jana2020

Magnetic structures

« Scale factor
e EXxtinction parameters

« Atomic site coordinates and
occupancies

- Temperature parameters
+

Magnetic moments

(commensurate/incommensurate)

Fyzikaln
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@ Jana2020

Magnetic structures

« Scale factor
« Extinction parameters

« Atomic site coordinates and
occupancies

» ADPs (Temperature parameters)
 Magnetic moments
+

Modulation functions for the
atomic parameters

Fykl t
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@ Jana2020
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. Jana2020 - [DA\O# Veda\## Prednasky a postery\Workshopy Ad Hoc\39th Ad Hoc Workshop Jana (on line)\Exar

Structure  Transformations Settings Tools Help

Start shell

New Ctrl+N
Open I} Ctrl+0
Structure locked

History

Save as

Copy in

Quit

--Run contour
Import

Refinement
Distance calculation
Draw structure

CIF utiities

Tooks

Edit file

50%

e A e

. New : Select name of the structure - derived from the root name of the selected file

T <« 39th Ad Hoc Workshop Jana (on line) » Examples work » Example_03.1_AD3 v & Search Exar
Organise « New folder
@ OneDrive () Name h Date modified Type Size
« AD3.hkl ‘ 12/2018 16:4 anabtarte 19 KB
I This PC A - _
_ J AD3.m50 06/12/2020 22:01 JanaStarter_1 3KB
# 3D Objects J notwin.mso 04/12/2020 21:38  JanaStarter_1 3KB
B Desktop J PtCu_obrazek.m50 06/12/2020 21:58 JanaStarter_1 E
= Documents
< Downloads
& LG AirDrive
J‘! Music
&= Pictures

i Videos
g Local Disk (C:)
T2 Data (D:) ~

File name: ”lE..i \'- Data
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@® Jana2020
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@® Jana2020 data

Input data: single crystal, powder, CW, TOF

« Conventional lab XRD

e Synchrotron sources

« Electron diffraction (kinematical and dynamical approaches)
 Neutron sources

Data from different sources can be combined during refinements.

17



@ Jana2020

© Xqays  neutons electons
\

Import Wizard . .
Format conversion, cell transformation,
‘ sorting reflections to twin domains

Data Repository

Data repository

File Type of data Used radiation
sad_Cu.hkl I{hkl} imported ¥-rays 1.3817
sad_Zn.hkl I(hkl} imported ¥-rays 1.2843
sad_Zr.hkl I(hkl} imported ¥-rays 0.6889
SLO_ 100K _JAMASXD li.int Single crystal MNeutrons TOF

N Fyzikalni Ustav
o Akademie véd
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@ Jana2020: handling symmetry

« Performs symmetry tests by analyzing the reflection files for powder and/or single-crystal data.
« Superspace approach is implemented for (3+d) d=1,2,3 modulated systems.
« It handles any “reasonable” non-standard setting, including non-standard centrings.

« Site symmetry restrictions are generated automatically from the symmetry operations (including
modulation, magnetic, and multipole parameters).

« Systematic extinctions are derived analytically
« Support for twinning in the crystal — merohedral, reticular, ....

* Interactive procedure for transforming the structure to lower symmetry.

Local symmetry can be applied to individual atoms and to (rigid body) groups

N Fyzikalni Ustav
o Akademie véd
) Ceské republiky
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@ Jana2020: magnetic option

* For calculation of the structure factors the program uses MS(S)G

« It calculates both (mag+nuclear) contributions in parallel and combines them
accordingly

« It offers a wizard mode to create a “parent” structure which can be used to test
different groups (can be interrupted to go any other way)

« Thereis asimple tool for RA which can help you to test different possible space
groups (calculated for the set of active irreps in the structure)

 For graphic visualization

 JanaDraw
« calls “VESTA” or it creates an input file for other programs

I FZU =2

20



@ Jana2020: magnetic option

Import parent structure from Define magnetic atoms, magnetic form factors,
CIF, Jana or SHELX file propagation vector

Representational analysis )

Select kernel/epikernel and make tests

Promising?

a FZU E{E Imp ubliky End < NO |




@ Jana2020

Single crystal:

Structure:

Magnetic parent structure:

Specify type of the file to be imported

(O known diffractometer formats

() reflection file corrected for LP and absorption
() start with indexing procedure

() various CW formats

() warious TOF/ED formats

() from SHELX

(O from CIF

() from XD

(O from Jana2000

(®nuclear model interactivehs

(O nuclear model from SHELX
() nuclear model from CIF

(O nuclear model from Jana2006/Jana2020

Back Mext

N Fyzikalni Ustav
o Akademie véd
s Ceské republiky

For magnetic structures from powder data,
the import wizard goes through:

« Data import
» Profile refinement by le Bail method

* Rietveld refinement
» Representation analysis

Cancel

22



Jana2020: magnetic option

Defining
propagation
vectors and

magnetic atoms

N Fyzikalni Ustav
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Define magnetic propagation vector(s) and form factors

Number of superimposed IRs: | 1 = GM, k14 (0,0,0) v Q 0

Formula - list of atomic types: | C2 B4 Ho2 Ni

Formula units:

Atom type: Ho

GM, k14 (0,0,0)
SM, k6 (3,0,0)
LD, k10 (0,0,0)
DT, k7 (3,3,0)
X, k13 (1/2,1/2,0)

Qb

0

Qa

, k15(1,1,1)
., ki1 (1/2,0,1/2)

==

: R k12 (1/2,1/2,1/2)
l l' k5 (1/2,b,1/2)

., k9 (1/2,1/2,q)
v own scatterin( Y, k8 (ar'a+110)
A, k3 (3,3,0)
B, k1 (3,0,9)
OOwnc k2 (3,b,0
(O Magnetic formfactor <j0>

+ Magnetic formfactor <j2>

som

+ Magnetic formfactor <j4>

+ Magnetic formfactor <j6>

|se 3s 3 magnetic atom

Edit

(® Magnetic formfactor <j0>+c<j2> Ho3+ v

Back Next

Cancel
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@ Jana2020: magnetic option

Representation

analysis

A FZU

Fyzikalni ustav
Akademie véd
Ceské republiky

Representation
mGM1+
mGM2+
mGM3+
mGM4+
mGMS5+
mGM6+
mGM1-
mGM2-
mGM3-
mGM4-
mGMS5-
mGM6-

Dimension

List of irreps and correspoding kernel symmetries:

Shubnikov space group
P63/mmc
P63/mm'c
P63'/m'mc’
P63'/m'm'c
P21/m
P21'/m’
P63/m'm'c’
P63/m'mc
P63'/mm'c
P63'/mmc’
P21/m'
P21'/m

Axes
(1,0,0]0,1,0]0,0,1)
(1,0,0]0,1,0] 0,0,1)
(1,0,0/0,1,0 | 0,0,1)
(1,0,0|0,1,0 | 0,0,1)

(-1,0,0 | 0,0,-1 | 0,-1,0)
(-1,0,0 ] 0,0,-1 | 0,-1,0)
(1,00]0,1,0]0,0,1)
(1,0,0]0,1,0 | 0,0,1)
(1,0,0]0,1,0]0,0,1)
(1,0,0]0,1,0]0,0,1)
(-1,0,0 | 0,0,-1 | 0,-1,0)
(-1,0,0 | 0,0,-1 | 0,-1,0)

Origin shift
(0,0,0)
(0,0,0)
(0,0,0)
(0,0,0)
(0,0,0)
(0,0,0)
(0,0,0)
(0,0,0)
(0,0,0)
(0,0,0)
(0,0,0)
(0,0,0)

Details
Details
Details
Details
Details
Details
Details
Details
Details
Details
Details
Details

24



ODP-

Representation

Origin shift

List of kernels and epikernels:
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@® Jana2020

Shubnikov space group

MU LV
mmmmm
[ -4
==EEX
mmMmmmm
O OO OO
[ W = W = S -~ WY = B

P63/mmc
P63/mm'c

epikernels
(isotropy subgroups)

List of kernels and

Fyzikalni ustav
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Jana2020: magnetic option

Shubnikov space group

;P636n‘mc '

P63'/m'mc’
[P63'/m'm'c
P63/m'm'c’
P63/m'mc
P63'/mm'c
P63'/mmc’
Testing a
kernel/epikernel
‘family’

Show details

N Fyzikalni Ustav
o Akademie véd
) Ceské republiky

Select Shubnikov space group :
Atom Moment Global sin(2.Pi.x4) cos(2.Pi.x4)
Co4 (0,0,m) (0,0,m)
Co5 (0,0,M) (0,0,m)
Cob6 (0,0,M) (0,0,M)

Information: The symbol "M" indicates that the component can have non-zero value.

For more details press the button "Show details".
Magnetic moments are expressed in the parent cell.

Start graphic simulation Start profile simulation

Continue with the selected Shubnikov space group

Back Finish

Cancel
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@ Jana2020: magnetic option

List of irreps and correspoding kernel symmetries:
Representation Dimension Shubnikov superspace group Axes Origin shift
mDT1 2 P6/mmm.1'(00g)0000s (1,0,00,1,0]0,0,1) (0,0,0,0) Details
mbOT2 2 P&/mmm.1'(00g)00sss (1,0,0| 0,10 0,0,1) (0,0,0,0) Details
mDT3 2 P6/mmm.1'(00g)s00ss (1,0,00,1,0]0,0,1) (0,0,0,0) Details
mDT4 2 P6/mmm.1'(00g)s0s0s (10,0 10,1,0]0,0,1) (0,0,0,0) Details
mDT5 4 P2.1'(0b0)0s (-1,0,0 | 0,0,-1 | 0,-1,0) (0,0,0,0) Details
mDTEG 4 P2.1'(0b0}ss (-1,0,0 | 0,0,-1 | 0,-1,0) (0,0,0,0) Details
Salect Magnetic superspace group :
Magnetic superspace group Atom Moment Global sin(2.Pi.xg) cos(2.Pixd)
P622.1'(00g)t00s Dyl (0,0,0) (0,0,0) (M,M,0) (M,M,0)
Mn1 (0,0,0) (0,0,0) (M, M,0) (M,M,0)

A FzZU

Fyzikalni ustav
Akademie véd
Ceské republiky
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@ Jana2020: magnetic option
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Define/modify basic structural parameters:

Cell Svmmetr',r Compaosition

Magnetic parameters

Superspace group: | P622.1'(00g)-h00s

| | Select from list

Origin shift: ooo01/4

(2) 2 ¥1-x2 %3 x4+2/3 m
(3) ®142 %1 X3 x4+1/3 m
(4) %1 2 x3¥441/2 m

(5) %2 x1+x2 ¥3 x4+1/6 m
(6) x1-%2 x1 x3 x44+5/6 m
(FIx2x1 x3 =4 m

(8) x1%2 2 %3 x4+1/3 m
(9) 1 -w1+x2 %3 x4+2/3 m
(10) =2 %1 %3 x4+1/2 m
(11) w1 +%2 ¥2 3 -¥445/6 m
(12) %1 x1-%2 %3 xd+1/6 m
(13) x1 %2 x3 x4+1/2 -m

(14) 2 x1-%2 %3 x4+1/6 -m
(15) %142 1 %3 x4+5/6 -m
(16) =1 %2 3 x4 -m

(17) %2 %1402 3 ¥4+2/3 -m
(18) x1-x2 x1 3 x4+1/3 -m
(19) %2 x1 %3 x4+1/2 -m
(20) x1-x2 %2 %3 -x4+5/6 -m
(21) 1 -x14x2 %3 =4+1/6 -m
(22) %2 -x1 %3 ¥4 -m

(23) =1 +%2 ¥2 3 %4413 -m
(24) %1 x1-%2 %3 x4+2/3 -m

The operators derived from the group symbol

1) x1 x2 x3 x4 m Load =>

<= Add <= Rewrite

Delete operator Clean out

Cell centering: P ~

Complete the set
Make test

Run Stokes & Campbell SSG-test

Define local symmetry operators

Change phase

Esc

28



@ Jana2020: magnetic option

& FZU

Fyzikalni ustav
Akademie véd
Ceské republiky

Define/Edit atom parameters

Define Edit

# E

M0
Mxsinl

Mxcosl

Unlock

Modulation parameters Magnetic parameters

Select atom(s) from list Atom name: Dyl Atomic type: Dy
0 O] Mya| O | Mzo| O O]
3.067708 Mysin1| -3.967711 |[ ] Mzsin1| 0 ]
6.872276 ] Mycosl| 6.872276 |[] Mzcos1| 0 ]

Equaticns induced by symmetry :

2[Dvl]=0
¥[Dyl]=0
z[Dwl]=0
mz0 [Dyl]=0
my 0 [Drvl]=0
%mzﬂ[[:@'l]:D
mv3inl [Dvl]=-mzsinl [Dvl]
mz3inl [Dyl]=0
m=zcosl [Dyl]=1.T7321tm=sinl [Dyl]
mycosl [Dyl]=1.7321*m=sinl [Dyl]
mzcosl [Dyl]=0

Refine all Fix all Reset Show p/sig(p)

Apply site symmetry Show symmetry restrictions

29



Jana2020: magnetic option

Define/Edit atom parameters

Define Edit Modulation parameters Magnetic parameters

= : Select atom(s) from list Atom name: Dyl Atomic type: Dy

O = B (O =B O =
Mxsinl| 3.956727 |[¥] Mysin1| -3.956731 |[] Mzsin1| 0 O
Mxcos1 | 6.853257 |[] Mycosl| 6.853257 |] Mzcos1 | 0 0O

Define/Edit atom parameters

Define Edit Modulation parameters Magnetic parameters

# = Select atom(s) from list Atom name: Mn1 Atomic type: Mn

O o =T o =™ o =
Mxsinl | 0.318123 |[4 Mysinl| 1.977742 |[~] Mzsin1| 0 O
Mucos1 | -1.458326 |7 Mycos1| -2.347855 Mzcos1| 0 0

N Fyzikalni Ustav
o Akademie véd
) Ceské republiky

Refinement file

y[Dy1]=0

z[Dy1]=0
mx@[Dy1l]=@
Refinement program
structure :

my@[Dy1l]=0

mz@[Dyl]=@
mysinl[Dyl]=-mxsin1[Dy1]
mzsinl[Dy1]=08
mxcos1[Dy1]=1.7321%mxsin1[Dy1]
mycos1[Dy1]=1.7321*mxsin1[Dy1]
mzcos1[Dyl]=@
x[Mn1]=8.5

y[Mn1]=@

mx@[Mnl]=0

my@[Mn1]=0

mz@[Mnl]=@
mzsinl[Mn1]=0
mzcos1[Mn1]=0
x[Ge1]=0.33333
y[Ge1]=0.66667

z[Gel]=@

x[Ge2]=0.33333
y[Ge2]=0.66667
z[Ge2]=0.5

x[Ge3 1]=0

y[Ge3_1]=0

30



@ Jana2020

S FZU
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Akademie véd
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Refine commands

Basic  Select/Listing Restraints/Constraints Modulation/ Twin  Powder

Mumber of cycles | 100 = [] Use Marquart technigue (®) Sigma weight Instability factor | 0
Damping factor 0.1 | | 0.001 | Fudge factor Instability factor from reflection statistics
[Juse wison's modification

() Unit weight

[ Use dynamical LS method == if Rw is increased by reduce the damping by a factor
After = cydles try to enlarge it back.

[ Check for convergence = stop if | 0.05 | in ‘ 1 ‘ = consecutive cycles.

[] Disable atoms having too large isotropic ADP parameter == ADP(iso) limit for disabling

[ Automatic refinement keys Apply electroneutrality Correct for embda/2 effect

[ Automatic symmetry restrictions [ simulation run Correct for 3ambda effect
[JRefinements on F{obs)**2 [] After last cycle call Fourier [ Caleulate only magnetic scattering
[[JRandomize atomic coordinates 0 0.1

Warning: the randomize procedure wil be applied just once during the first cycle.
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@ Jana2020

S FZU

Fyzikalni ustav
Akademie véd
Ceské republiky

Refine commands

Basic

Select/Listing Restraints/Constraints  Modulation/ Twin

Press the button to edit/create:

Restrictions
Equations
Fixed commands[0+11]
Dontuse/Useonly command
Scale command
Partial RFactors
Distance restraints
Angles restraints

Torsion angle restraints

Magnetic moment restraints[1+01]

Keep commands

32



@ Jana2020: magnetic option

Define magmfix commands

Define magmfix commands

magmfic = 0.001 Fel 1 Fel 2 Fel 3 Fel 4

Rewrite

(O Fix the magnitude to specific value Value e
0.001

(@) Keep the magnitude equal for listed atoms s.U.

(O allow only rotation of the magnetic moment during modulation

Edit

Delete

Disable

Enable

Down Up

Select al

Refresh

Mew

Clone

Atoms: | Fel 1 Fel 2 Fel 3 Fel 4

Each atom should be separated by semicolon.

« | o]

N Fyzikalni Ustav
o Akademie véd
) Ceské republiky

magrmifix * 0.001 Nil

(O Fix the magnitude to specific value Value 2
0.001

(O Keep the magnitude equal for listed atoms s.U.

(®) Allow only rotation of the magnetic moment during modulation

Edit

Delete

Disable

Enable

Down Up

Select all

Refresh

MHew

Clone

Atoms: | Mil

Each atom should be separated by semicolon.

| ok ]
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@ Jana2020: magnetic option

Define keep commands

keep mag cycloidal Mnl Mn2 Mn3 Mn4 Edit
Delete
Disable
Enable
Select all
Refresh
New
Clone
Rewrite
() Hydrogens (@ Cycloidal
() Geometry %
() ADP
(® Magnetic List of atoms
Mn1 Mn2 Mn3 Mn4 |
Select atoms

N Fyzikalni ustav
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@Jana2020: magnetic option

o\
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oo

2 e >l

[

220%

o

o

o

®

5

3

&

3

&

3

e\

Reflection file

New

Phases

Edit structure parameters
Options
Basic parameters (cell, symmetry, etc.)
Edit atomic parameters
Edit scale factors

Powder

Structure solution

Random search

Import

Refinement
Refinement commands
Run refinement

View refinement listing L}

Distance calculation
Draw structure
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@ Jana2020: magnetic option

ISODISTORT: space-group preferences

Default choices (these apply to subsequent distortions but do not affect your parent structure): L\_J)

. JanaéU&U_-[L:\Users\Margarlda\LJesktop\txample_TIE.1_Data\Tests\Ba5C05_E}2T]

e

Structure Transformations Settings Tools Help
Run Grindex
LoV
as® Cyclic refinement
= e - Reflection file
@  Maw Connect to
New
ﬁ\ - Phases
/@ - Edit: structure parameters
-Powder

(]

5320®

- Structure solution
-Random search

- Fourier synthesis

- Run Contour

- Import

- Refinement
-Distance calculation
- Draw structure

OTC o adilieinm

N Fyzikalni ustav
o Akademie véd
s Ceské republiky

Simulation of powder profile

Simulation of single crystal data

l choice: 1@ 20 3O

10 2@

Jana home page
Bilbao Crystallographic Server
ISODISTORT

ed CIF file
jon_method ISODISTORT

nt_Tables number 221
a 3.44500

b 3.44500

c  3.44500

alpha 90.00000

beta 90.00000
_cell_angle_gamma 90.00000
loop
_space_group_symop_operation_xyz
XY,Z

-¥,Y,Z

-XY,-Z

X,-Y,-Z

ZXY

Z, X,y

-Z, XY

-Z,X,-Y

¥,Z,X

Y,Z,-X

: axes: abc @) ba-c() cab() -cba() bca

- hexagonal (@ rhombohedral

pace_group_name_H-M "P m -3 m"

|{‘_\.\|
o

Yy

Monaclinic axes: a(b)c @ c(-bja(0) ab(c) O bai-c) O (a)bc O (-a)cb O

a-cb ()

roup setting: standard (IT-C) (@ basic (IT-A) O

manually modify your structural data at this point if needed:
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@ Jana2020: magnetic option

ISODISTORT

. Jana2020 - [E\Work\Dy2Co3AI9_Cookbook\dp5K_jana2020\Dy2Co3AI9_4p5] (parent structure 1)

Structure Transformations Settings Tools Help

s I

Main

+

Reflection file

Edit structure parameters
Run Jana representation analysis
Run ISODISTORT analysis

Edit file

@ Matrix calculator

+

+
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@ Jana2020

| jana.fzu.cz

Jana2006 is a crystallographic program fo-
cused to solution, refinement and interpreta-
tion of difficult, especially modulated struc-
tures. It calculates structures having up to
three modulation vectors from powder as
well as single crystal data measured with X-
ray or neutron diffraction. The input diffrac-
tion data can be unlimitedly combined, the
combination of powder neutron data with
single crystal X-ray data being a typical ex-
ample. The structure solution can be done
using the built-in charge flipping algorithm or
by calling an external direct methods pro-
gram. Jana can handle multiphase struc-
tures (for both powder and single crystal da-
ta), merohedric twins as well as twins with
partial overlap of diffraction spots, commen-
surate and composite structures. It contains
powerful transformation tools for symmetry
(group-subgroup relations), cell parameters
and commensurate-supercell  relations.
Wide scale of constrains and restrains is
available including a powerful rigid body ap-
proach and possibility to define a local sym-
metry affecting only part of the structure
The latest development of Jana concerns
magnetic structures.

Meore about Jana2006 (PowerPoint

mrmmnntndiae ANKARLY

N Fyzikalni Ustav
o Akademie véd
) Ceské republiky

Institute of Physics
Department of Structure Analy:
Cukrovarnicka 10

16253 Praha 6

Czech Republic

CRYSTALLOGRAPHIC COMPU

Vaclav

News

June 19 - 24, 2022 APERI
Crystals: Sapporo, Japan

May 23 - 27, 2022 5th internz
August 22 - 30, 2020 The 25t

IUCr 25 Highlights related to
Magnetic structures
Aperiodic structures
Satellite workshop on aperic

August 20 - 21, 2020 Works|
Prague, Czech Republic

May 31 - June 9, 2019 Magn¢
March 11 - 13, 2019 Jana bas
December 10 - 13, 2018 Jan:
October 26-27, 2017 Workshe
August 11, 2016 Deadline for

July 4-8, 2015 3rd Internati
April 2016

October 28, 2015 Maintenz
Downlead area. It cumulates
electron diffraction

January 24, 2015 APERIODI¢

May 01, 2014 New reference
Z. Kristallogr. 229(5), 345-352

March 12, 2014 Zeitschnft fiu

present and previous ISSUes Until June 3uU,2U14.

http://lana.fzu.cz/

jana.fzu.cz

Jana system is a freeware but we are interested who is using it. We would like our users to register. Registered users get e-mails about major

updates.

Jana2000: development of this program has been finished. Jana2000 input files can be used in Jana20086, the necessary conversions are done

automatically.

Jana2006 for UNIX: porting of Jana2006 to UNIX is in progress but it is not yet finished.

User manuals: not yet available. The old manuals for Jana98 and Jana2000 are still partially useful.

Jana2020 for Windows
Jana2006 for Windows, STABLE
Jana2006 for Unix, STABLE
Jana2006 for Windows, LATEST
Jana2006 for Unix, LATEST

Jana2000 for Windows, FINAL

Jana2000 for Unix, FINAL

(jana2000Fack exe contains installation procedure)

Manuals (partially useful also for Jana20086)

Cookbook

Jana Cookbook cumulates examples from Jana workhops. The last version is always
copied here together with input data. Raw data for electron diffraction examples are

provided separately due to their size.

M

Version
string

30/05/2022
23/05/2022

23/05/2022

18/12/2007

18/12/2007

Download from jana.fzu.cz

jana2020Inst.msi
janainst.msi
not available
janainst.msi
not available

janainst.exe
janainst.exe.zip

jana2000Pack.exe.gz
jana2000.tar.gz

Debroglie's repository (third party)
Jana2000 on MAC 05X 10.12

manual98.pdf
manual2000_part1.pdf
powder_parameters.pdf
manual2000_part1_examples.zip
superflip_user_manual.pdf

cookbook.zip (~100MB, PDF+data)
Jana2006 Cookbook.PDF
raw_data_eld.zip (~600MB)

raw data for Example 5.3.1 (Cr2P207)
(~1500MB)

raw data for Example 5.5.1 (Melilite)
(~1000MB)
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C (ﬂ jana-login.fzu.cz/cookbook

& FZU

Example 12.1: Ba5Co5 | Simple antiferromagnetic structure (k = 0) from powder data

Docx: 12.1_BabCob_Vaclavdocx Pdf: 12.1_BabCob_Vaclav.pdf Data: Data.zip Results: Results.zip

Example 12.2: Ba6Co6 | Commensurate magnetic structure from powder data

Docx: Example 12.2_BabCob.docx Pdf: Example 12.2_Ba6Cob6.pdf Data: Data.zip Results: Results.zip

Example 12.3: PrSrMn0O | Commensurate magnetic structure from powder data
Docx: Example 12.3_PrSrMnO.docx Pdf: Example 12.3_PrSrMnQ.pdf Data: Data.zip Results: Results.zip

Example 12.4: MnWO4 | Incommensurate magnetic structure from powder data
Docx: Example 12.4_MnWO4.docx Pdf: Example 12.4_MnWO4.pdf Data: Data.zip Results: Results.zip

Example 12.5: HoNi | Commensurate magnetic structure from single-crystal data
Docx: Example 12.5_HoNi.docx Pdf: Example 12.5_HoNi.pdf Data: Data.zip Results: Results.zip

Example 12.6: ISODISTORT | Communication between Jana2020 and ISODISTORT

Docx: Example 12.6_ISODISTORT.docx Pdf: Example 12.6_ISODISTORT.pdf Data: Data.zip Results: Results.zip
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