This is taken from our paper: DOI 10.1515/zkri-2014-1737 & Z. Kristallogr. 2014; 229(5): 345-352

All refinable parameters are divided into two
groups: automatic and wser-controlled ones. The auto-
matic parameters are those which can be usually re-
fined without numerical problems: scale factors and ex-
tinction parameters; parameters describing position,
ADP and their modulation for individual atoms as well
as for molecules; background parameters of the powder
profile; magnetic parameters. The user-controlled para-
meters are twin/phase volume fractions, atomic or mo-
lecular site occupancies, parameters of crenel modula-
tion functions, parameters of multipole refinement and
powder profile parameters for individual Bragg reflec-
tions.

The automatic parameters are activated by default at
the beginning of the refinement process while the user-
controlled ones must be always explicitly activated by
the user. The program always fixes the parameters which
cannot be refined due to symmetry restrictions. In order
to fix other antomatic parameters the user is provided
with a range of special fixing commands. This way is
very useful for most cases because it minimizes mistakes
in setting refinement flags. However the program also al-
lows switching to a completely manual mode, where all
parameters are to be activated explicitly by the user, ana-
logically like in other refinement programs such as Full-
Prof [29].

In the last several versions of Jana2020, we decided to prevent the selection of refinement keys for
automatic keys. This is demonstrated in the following dialogs:

Define/Edit atom parameters X

Define Edit Multipole parameters Modulation parameters Magnetic parameters
# 1 E:: Select atom(s) from list Atom name: Cul Atomic type: Cu
occ 0.5 @ I I x 0.25 y 0.25 z 0O
y11 -0.000982 u22 0.009423 u33 0.005809 u12 -0.001721
u13 0.002424 u23 lo0.001188
Refine all Fix all Reset

The automatic keys are highlighted in green, and the user-controlled ones are in red.



Define/Edit atom parameters X

Define Edit  Multpole param Modulation parar Magnetic parameters
# 1 Select atom(s) from list Atom name: Cul Atomic type: Cu
occ 0.5 ] x 0.25 y 025 z O
u11 -0.000982 \ y22 0.009423 u33 0.005809 ui2 -0.001721
u13 0.002424 u23 -0.001188
Refine all Fix all Reset

For the powder parameters, all refinement keys are user-controlled:

Edit profile X

Data block: Phase:

as5e) v

Cell  Radition Profle Asymmetry/Diffractometer Sample/Experiment Corrections Various

Cell parameters
3 4.686337 @ b 3.428116 @ c 5.133399 @
alpha 90 O beta 99.41497 @ gamma 90 O

Edit profile X

Data block: Phasa;

=11a58, N <

Cel  Radiation Profile Asymmetry/Diffractometer Sample/Experiment Corrections Various

Peak-shape function
() Gaussian Cutoff 8
O Lorentzian CSizeG m] CSizel 155.829 @
© Pseudo-Voigt CSizeGA 0 O CSizelA -34.10306 @
() Modified Lorentzian StrainG 0.711961 @ StrainL 0 O
StrainGA U StrainLA O




In the refinement dialog, you can switch off the automatic procedure:

Refinement commands X

Basic  Select/Listing Restraints/Constraints Modulzton/ Twin  Powder
Number of cycles 50 f} [J Use Marquart technique © Sigma weight  Instability factor 0.01
Damping factor 0.8 0.001 Fudge factor

[[J Use SHELX weighting scheme
@ Use Wilson's modification

Fill it by values from reflection statistics

Fill it by imported values

(O Unit weight

@ Use dynamical LS method => if Rw is increased by 10%  reduce the damping by a factor 2

After 3 = cycles try to enlarge it back.

8 Check for convergence => stop if max(change/s.u.)< 0.05 in 1 % consecutive cycles.

@ Disable atoms having too large isotropic ADP parameter => ADP(iso) limit for disabling 0.2

%Automatic refinement keys Apply electroneutrality Correct for lambda/2 effect
Automatic symmetry restrictions () Simulation run Correct for 3lambda effect

B Refinements on F(obs)**2 () After last cycle call Fourier Calculate only magnetic scattering
[_JRandomize atomic coordinates Random seed 0 Maximal random displacement in &ng 0.1

Warning: the randomize procedure will be applied just once during the first cycle.

| o)

Then, the user must decide which parameters to refine and which not:

Define/Edit atom parameters

Define Edit
# 1 Atom name: Cul Atomic type: Cu
occ 0.5 | x 0.25 O y 0.25 ()]
U1l -0.000982 @ Uu22 0.009423 @ u33 0.005809 @
u13 0.002424 B u23 -0.001188 @
Refine all Fix all Reset

Z

u12

0 O

-0.001721 @

ADP order: 3 =




