
3.2. CLASSIFICATION AND USE OF CORE DATA

experiment, using the data name _diffrn_refln_standard_code.
These standard reflections may be listed separately in the
DIFFRN_STANDARD_REFLN category, in which case they are
labelled by _diffrn_standard_refln_code, which must have val-
ues matching those assigned in the main list of intensities.

Apart from these specific classes of reflections, the intensity
data may be binned according to different criteria (e.g. for mod-
ulated structures the intensities are often partitioned into classes
with the same value of m =

∑ |mi|, where the mi are the integer
coefficients indexing diffraction vectors in an n-dimensional rep-
resentation). The data name _diffrn_refln_class_code is pro-
vided as a link to the different classes of reflections defined in the
DIFFRN_REFLNS_CLASS category.

The DIFFRN_REFLNS category describes collective properties of
the set of experimental intensity measurements and follows the
convention (common elsewhere in the dictionary) of having a
name very similar to the related DIFFRN_REFLN category, but using
a plural form of the relevant term in the composite name. While the
individual DIFFRN_REFLN entries appear in a looped list, the items
in the DIFFRN_REFLNS category are not looped.

This category describes properties of the complete measurement
set; descriptions of specific portions of the complete set are han-
dled by the DIFFRN_REFLNS_CLASS category.

Several of the items that appear in this category can be derived
from the contents of the DIFFRN_REFLN lists, but it is often conve-
nient to list them separately for ease of access and as a consistency
check.

Note the definition of _diffrn_reflns_number as the total num-
ber of measured intensities excluding those classed as ‘systemat-
ically absent’ (reflections whose intensities are null as a conse-
quence of crystallographic symmetry). There is no data item to
specifically flag systematic absences (although one could assign a
distinct _diffrn_refln_class_code value and define the relevant
DIFFRN_REFLNS_CLASS). Because the measured diffraction data
may (and often do) include reduced measurements and symmetry-
equivalent reflection intensities, there is no formal way to check
the value of _diffrn_reflns_number with dictionary-driven vali-
dation software. (Note that systematic absences are flagged in the
structure-factor listing of the REFLN category.)

The data items in the DIFFRN_REFLNS_CLASS category record
details about classes of reflections measured in the diffraction
experiment. The user is free to assign classes according to arbi-
trary criteria; two specific cases, the marking of standard reflec-
tions and the clustering of intensities that need to be scaled by a
common factor, have their own specific data items and associated
categories, as discussed above. The example given in the dictio-
nary (Example 3.2.2.4) describes a one-dimensional incommensu-
rately modulated structure, where each reflection class is defined
by the number m =

∑ |mi|, where the mi are the integer coeffi-
cients that, in addition to h, k, l, index the corresponding diffraction
vector in the basis defined for the reciprocal lattice.

The DIFFRN_SCALE_GROUP category records scaling factors
which must be applied to specific intensities in the DIFFRN_REFLN

list to bring all the measurements on to a common scale (Exam-
ple 3.2.2.5). The scale factor _diffrn_scale_group_I_net is the
factor by which the relevant net values in the intensities list
must be multiplied. The intensities to which it must be applied
are those in the intensities list marked with a _diffrn_refln_

scale_group_code that matches the corresponding _diffrn_

scale_group_code in this category.
The DIFFRN_STANDARD_REFLN category allows a separate tab-

ulation of the reflections used as standards. Note that the actual
measurements on these reflections are stored alongside all the

Example 3.2.2.4. Use of the DIFFRN_REFLNS_CLASS category to
specify the main and satellite reflections collected for a mod-
ulated incommensurate structure

loop_
_diffrn_reflns_class_number
_diffrn_reflns_class_d_res_high
_diffrn_reflns_class_d_res_low
_diffrn_reflns_class_av_R_eq
_diffrn_reflns_class_code
_diffrn_reflns_class_description
1580 0.551 6.136 0.015 ’Main’

’m=0; main reflections’
1045 0.551 6.136 0.010 ’Sat1’

’m=1; first-order satellites’

Example 3.2.2.5. Scaling factors for reflections listed by group.

loop_
_diffrn_scale_group_code
_diffrn_scale_group_I_net
1 .86473
2 1.0654

other measurements in the DIFFRN_REFLN list. The results of
the analysis of the standard reflections are described by the
DIFFRN_STANDARDS category.

The DIFFRN_STANDARDS category describes the interval
between measurements of the standard reflections and their over-
all intensity change (usually a decay, so that the relevant data
name is _diffrn_standards_decay_%; this data item has a neg-
ative value if the final measured intensities are greater than the
initial ones). The items assume a constant time interval (or num-
ber of counts) between the measurement of each standard and a
single global value for the overall intensity change. If required,
detailed tracking of the intensity change of individual standard
reflections can be extracted from the DIFFRN_REFLN list pro-
vided the elapsed time at each measurement has been recorded
(_diffrn_refln_elapsed_time).

3.2.2.3. Experimental measurements on the crystal

The categories describing experimental conditions are as fol-
lows:

EXPTL group
EXPTL

EXPTL_CRYSTAL

EXPTL_CRYSTAL_FACE

The data items in these categories are as follows:
(a) EXPTL

_exptl_absorpt_coefficient_mu
_exptl_absorpt_correction_T_max
_exptl_absorpt_correction_T_min
_exptl_absorpt_correction_type
_exptl_absorpt_process_details
_exptl_crystals_number
_exptl_special_details

(b) EXPTL_CRYSTAL
• _exptl_crystal_id

_exptl_crystal_colour
_exptl_crystal_colour_lustre
_exptl_crystal_colour_modifier
_exptl_crystal_colour_primary
_exptl_crystal_density_diffrn
_exptl_crystal_density_meas
_exptl_crystal_density_meas_gt
_exptl_crystal_density_meas_lt
_exptl_crystal_density_meas_temp
_exptl_crystal_density_meas_temp_gt
_exptl_crystal_density_meas_temp_lt
_exptl_crystal_density_method
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_exptl_crystal_description
_exptl_crystal_F_000
_exptl_crystal_preparation
_exptl_crystal_pressure_history
_exptl_crystal_recrystallization_method
_exptl_crystal_size_length
_exptl_crystal_size_max
_exptl_crystal_size_mid
_exptl_crystal_size_min
_exptl_crystal_size_rad
_exptl_crystal_thermal_history

(c) EXPTL_CRYSTAL_FACE
• _exptl_crystal_face_index_h
• _exptl_crystal_face_index_k
• _exptl_crystal_face_index_l
_exptl_crystal_face_diffr_chi
_exptl_crystal_face_diffr_kappa
_exptl_crystal_face_diffr_phi
_exptl_crystal_face_diffr_psi
_exptl_crystal_face_perp_dist

The bullet (•) indicates a category key. Where multiple items within a category are
marked by a bullet, they must be taken together to form a compound key.

The EXPTL category is rather broadly named, but in prac-
tice is used to record details about any absorption correction
applied and, using _exptl_special_details, any other details
of the experimental work prior to intensity measurement not
specifically described by other data items (e.g. _exptl_crystal_
preparation).

The data items in the EXPTL_CRYSTAL category are designed
to record details of experimental measurements on the crystal
or crystals used. Since it is usually the case that just one crys-
tal is used throughout the experiment, the category is presented
as if it comprises non-looped data names. However, details of
a number of crystals may be looped together, in which case
_exptl_crystal_id is used to identify the different crystals and
acts as the category key.

When different crystals are used to collect diffraction inten-
sities, it is likely that the intensities collected from each crys-
tal would need to be scaled by different factors, as recorded
by the DIFFRN_SCALE_GROUP category and the _diffrn_refln_

scale_group_code used for each individual reflection. In these
circumstances, it would be good practice to use matching values
of _diffrn_refln_scale_group_code and _exptl_crystal_id,
although this is not mandatory.

Note that the F(000) value, which is often calculated as the inte-
ger number of electrons in the crystal unit cell, may contain dis-
persion contributions and is more properly calculated as

F(000) =
[(∑

fr

)2
+
(∑

fi

)2]1/2
,

where fr and fi are, respectively, the real and imaginary parts of
the scattering factors at θ = 0 and the sum is taken over each atom
in the unit cell.

The crystal colour may be given as free text using the data item
_exptl_crystal_colour. Alternatively, the standardized names
developed by the International Centre for Diffraction Data to
classify specimen colours may be constructed from the items
_exptl_crystal_colour_lustre, *_modifier and *_primary,
each of which has a restricted set of specific values.

The EXPTL_CRYSTAL_FACE category records details of the crys-
tal faces. The faces are defined by Miller indices and their per-
pendicular distances from the centre of rotation of the crystal may
be recorded in millimetres. Absolute orientations with respect to
the goniometer angle settings may also be recorded. The category
is currently constructed in a way that cannot distinguish between
multiple crystals.

3.2.3. Analysis

The categories relevant to the structural analysis are as follows:
Refinement techniques and results (§3.2.3.1)
REFINE group

REFINE

REFINE_LS_CLASS

The reflections used in the refinement (§3.2.3.2)
REFLN group

REFLN

REFLNS

REFLNS_CLASS

REFLNS_SCALE

REFLNS_SHELL

In the small-molecule and inorganic studies for which the
core dictionary was designed, phasing and structure solu-
tion are almost routine, and the dictionary provides few spe-
cific fields for recording the details of the structure solu-
tion process: _atom_sites_solution_primary, _atom_sites_

solution_secondary and _atom_sites_solution_hydrogens

(Section 3.2.4.1.2); _computing_structure_solution (Section
3.2.5.2); and _publ_section_exptl_solution (Section 3.2.5.5).
(In contrast, the macromolecular CIF includes extensive details
of phasing.) Refinement, however, still allows for a wide range
of techniques, practices and interpretation, and there are a large
number of data names to allow a full account of the refinement
strategy to be given. To complement this, several categories exist
to provide a detailed listing and annotation of the structure fac-
tors and their treatment according to shells of resolution or other
sorting criteria.

3.2.3.1. Structure refinement

The data items in these categories are as follows:
(a) REFINE

_refine_diff_density_max
_refine_diff_density_min
_refine_diff_density_rms
_refine_ls_abs_structure_details
_refine_ls_abs_structure_Flack
_refine_ls_abs_structure_Rogers
_refine_ls_d_res_high
_refine_ls_d_res_low
_refine_ls_extinction_coef
_refine_ls_extinction_expression
_refine_ls_extinction_method
_refine_ls_goodness_of_fit_all
_refine_ls_goodness_of_fit_gt

† _refine_ls_goodness_of_fit_obs
_refine_ls_goodness_of_fit_ref
_refine_ls_hydrogen_treatment
_refine_ls_matrix_type
_refine_ls_number_constraints
_refine_ls_number_parameters
_refine_ls_number_reflns
_refine_ls_number_restraints
_refine_ls_R_factor_all
_refine_ls_R_factor_gt

† _refine_ls_R_factor_obs
_refine_ls_R_Fsqd_factor
_refine_ls_R_I_factor
_refine_ls_restrained_S_all
_refine_ls_restrained_S_gt

† _refine_ls_restrained_S_obs
† _refine_ls_shift/esd_max
† _refine_ls_shift/esd_mean

_refine_ls_shift/su_max
_refine_ls_shift/su_max_lt
_refine_ls_shift/su_mean
_refine_ls_shift/su_mean_lt
_refine_ls_structure_factor_coef
_refine_ls_weighting_details
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