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_atom_site_[]
Data items in the ATOMSITE category record details ab
the atom sites in a crystal structure, such as the posi
coordinates, atomic displacement parameters, magnet
ments and directions, and so on.

[(1991). Acta Cryst. C47, 2276-2277].

loop_

_atom_site_label
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_U_iso_or_equiv
_atom_site_thermal_displace_type
_atom_site_calc_flag
_atom_site_calc_attached_atom

01  .4154(4) .5699(1) .3026(0) .060(1) Uani ? ?

C2  .5630(5) .5087(2) .3246(1) .060(2) Uani ? ?

C3  .5350(5) .4920(2) .3997(1) .048(1) Uani ? ?

N4  .3570(3) .5558(1) .4167(0) .039(1) Uani ? ?

# - - - - data truncated for brevit y----

H321C .04(1) .318(3) .320(2) .14000 Uiso ? ?
H322A .25(1) .272(4) .475(3) .19000 Uiso *? ?
H322B .34976 .22118 .40954 .19000 Uiso calc C322

Example 2 - based on data set TOZ of WilligcBwith & Toze
[(1991). Acta Cryst. C47, 2276-2277].

loop_
_atom_site_aniso_label
_atom_site_aniso_B_11
_atom_site_aniso_B_33 _atom_site_aniso_B_12
_atom_site_aniso_B_13 _atom_site_aniso_B_23
_atom_site_aniso_type_symbol

_atom_site_aniso_B_22

01  .071(1) .076(1) .0342(9) .008(1)  .0051(9) -.0030(9) O
C2  .060(2) .072(2) .047(1) .002(2) .013(1) -.009(1) C
C3  .038(1) .060(2) .044(1) .007(1) .001(1) -.005(1) C
N4  .037(1) .048(1) .0325(9) .0025(9) .0011(9) -.0011(9) N
# - - - - data truncated for brevit y----

Example 3 - based on data set DPTD of Yamin, Suwandi,

loop_

_atom_site_label
_atom_site_chemical_conn_number
_atom_site_fract_x _atom_site_fract_y
_atom_site_U_iso_or_equiv

_atom_site_fract_z

S1 1 0.74799(9) -0.12482(11) 0.27574(9) 0.0742(3)
S2 2 1.08535(10) 0.16131(9) 0.34061(9) 0.0741(3)
N1 3 1.0650(2) -0.1390(2) 0.2918(2)  0.0500(5)
Cl 4 09619(3) -0.0522(3) 0.3009(2)  0.0509(6)
# - - - - data truncated for brevit y----

Example 4 - Hypothetical example to illustrate the description
disordered methyl group. Assembly ‘M’ is a disordered methyl
configurations ‘A’ and ‘B’.

loop_

_atom_site_label

_atom_site_occupancy

_atom_site_disorder_assembly #
_atom_site_disorder_group # H11B H11A
c1 1 . . # . |
H11A
H12A
H13A
H11B
H12B

H13B

Example 1 - based on data set TOZ of Willi€cBwith & Tozer
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Sivakumar & bin Shawkataly [(1996). Acta Cryst. C52, 951-953].

ofa - . .
with —atom_site_aniso_U_33

ATOM _SITE

_atom_site_aniso_B_11
_atom_site_aniso_B_12
_atom_site_aniso_B_13
_atom_site_aniso_B_22
_atom_site_aniso_B_23
_atom_site_aniso_B_33

These are the standard anisotropic atomic displacement compo-
nents inahgstoims squared which appear in the structure factor

T=exp{-1/4> [> (B'hha'an]}
i i

(numb

h=the Miller indicesa*= the reciprocal-space cell lengths.

The unique elements of the real symmetric matrix are entered
by row. The IUCr Commission on Nomenclature recommends
against the use @ for reporting atomic displacement parame-
ters.U, being directly proportional t8, is preferred.

Appears in list containing_atom_site_aniso_label. Related
item(s):_atom_site_aniso_U_ (conversion). dtom_site]

_atom_site_aniso_label (char)

Anisotropic atomic displacement parameters are usually looped
in a separate list. If this is the case, this code must match the
_atom_site_label Of the associated atom coordinate list and
conform with the same rules described ifttom_site_label.

Appears in list as essential element of loop structieist match data
name_atom_site_label. [atom_site]

_atom_site_aniso_ratio (numb

Ratio of the maximum to minimum principal axes of displace-
ment (thermal) ellipsoids.

Appearsinlist containingatom_site_aniso_label. The permitted
range is 1.0 00. [atom_site]

_atom_site_aniso_type_symbol (char)

This _atom_type_symbol code links the anisotropic atom pa-
rameters to the atom type data associated with this site and must
match one of the atom_type_symbol codes in this list.

Appears in list containingatom_site_aniso_label. Must match
data name atom_site_type_symbol. [atom_site]

_atom_site_aniso_U_11
_atom_site_aniso_U_12
_atom_site_aniso_U_13
_atom_site_aniso_U_22
atom_site_aniso_U_23
(numb

These are the standard anisotropic atomic displacement compo-
nents inahgstoims squared which appear in the structure factor

term: )
T=exp{-27" Y [>_(Uhhara)]}
i i

h=the Miller indicesa*= the reciprocal-space cell lengths.

The unique elements of the real symmetric matrix are entered
by row.

Appears in list containing_atom_site_aniso_label. Related
item(s):_atom_site_aniso_B_ (conversion). dtom_site]
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_atom_site_attached_hydrogens (numbh  Appears in list containing atom_site_label. Where no value is

The number of hydrogen atoms attached to the atom at this sftiven. the assumed valuefa . [atom_site]

excluding any H atoms for which coordinates (measured or cal-

culated) are given. _atom_site_Cartn_x

Appears in list containing atom_site_label. Where no value is _atom_s:!.te_Cartn_y

given, the assumed value s . The permitted range is-98. _atom_site_Cartn_z (numb

Example(s):¢2> (water oxygen)¢1 (hydroxyl oxygen) 4’ (ammo- 1he atom site coordinates angstoms specified according to a

nium nitrogen) htom_site] Setoforthogonal Cartesian axes related to the cell axes as spec-
ified by the_atom_sites_Cartn_transform_axes description.
Appears in list containingatom_site_label. [atom_site]

_atom_site_B_equiv_geom_mean (numb

Equivalent isotropic atomic displacement parameBggiv, i _atom_site_chemical_conn_number (numb

angstoms squared, calculated as the geometric mean of theyis number links an atom site to the chemical connec-
anisotropic atomic displacement parameters. tivity list. It must match a number specified bychemi-
Bequiv - (Bi Bj Bk)l/s cal_conn_atom_number.

_ L i Appears in list containing_atom_site_label. Must match data
By = the principal components of the orthogonallﬁd name _chemical_conn_atom_number. The permitted range is

The IUCr Commission on Nomenclature recommends againsgt, .. [atom_site]

the use ofB for reporting atomic displacement parametéfs.

being directly proportional t8, is preferred.

Appears in list containingatom_site_label. The permitted range

is 0.0—00. Related item(s)_atom_site_B_iso_or_equiv (alter-

nate),_atom_site_U_equiv_geom_mean (CONversion).
[atom_site]

_atom_site_constraints (char)

A description of the constraints applied to parameters at this site
during refinement. See alsOatom_site_refinement_flags
and_refine_ls_number_constraints.

Appears in list containing_atom_site_label. Where no value is
given, the assumed valueids’ .

_atom_site_B_iso_or_equiv (numh  Example(s):¢pop=1.0-pop(Zn3)’ [atom_site]
Isotropic atomic displacement parameter, or equivalentisotropic
atomic displacement paramet8q.y, in angstoms squared, _atom_site_description (chan

calculated from anisotropic temperature factor parameters.

Bequiv = (1/ 3) Z [Z (Bij ai* aj*Ai AJ )]
i i

A description of special aspects of this site. See also
_atom_site_refinement_flags.

Appearsin list containingatom_site_label.

. Example(s):‘Ag/Si disordered’ [atom_site]

A = the real-space cell lengtha; = the reciprocal-space cell
lengths B = 872U,

Ref: Fischer, R. X. & Tillmanns, E1088).Acta Cryst.C44, T o
775-776. The IUCr Commission on Nomenclature reconf: code which identifies a cluster of atoms that show long range
mends against the use Bffor reporting atomic displacement positional disorder but are locally ordered. _Wlthln ea_ch such
parametersJ, being directly proportional t8, is preferred. cluster of atoms. atom_site_disorder_group iS Used to iden-

A in list containi . h itted tify the sites that are simultaneously occupied. This field is only
is%pgianRglalt:ggi?elrr:r(]s%-a;::l;551;:1§b:zﬁivegiirr;mmeeanr?£9e needed if there is more than one cluster of disordered atoms
temate),_atom_site_U_i_so_or__equi; (Eonvers]on). - showing independent local order.

[atom_site] Appearsin list containingatom_site_label.
Example(s):‘a’ (disordered methyl assembly with groups 1 and 2),

‘B’ (disordered sites related by a mirrof)’ (disordered sites inde-
pendent of symmetry) aftom_site]

_atom_site_disorder_assembly (char)

_atom_site_calc_attached_atom (char)

The_atom_site_label Of the atom site to which the ‘geometry-
calculated’ atom site is attached.

Appears in list containing_atom_site_label. Where no value is
given, the assumed valueis’ . [atom_site]

_atom_site_disorder_group (char)

A code that identifies a group of positionally disordered atom
sites that are locally simultaneously occupied. Atoms that are
positionally disordered over two or more sitesy.the H atoms
_atom_site_calc_flag (chary  ofamethyl group that exists in two orientations) can be assigned

A standard code to signal if the site data have been determinto two or more groups. Sites belonging to the same group are si-

from the intensities or calculated from the geometry ofcumd- taneously occupied, but those belonging to different groups

ing sites, or have been assigned dummy coordinates. The abbLs not. A minus prefixe(g." —17) is used to indicate sites dis-

9 STES, ’ . ) S¥dered abouta special ptisn.
viation ‘c’ may be used in place of ‘calc’. o o
Appearsin list containingatom_site_label.

d determined from diffraction measurements ) ) o )
calc calculated from molecular geometry Example(s):“1> (unique disordered site in group 1)2’ (unique
c abbreviation for “calc” disordered site in group 2)f,-1’> (symmetry-independent disordered

dum dummy site with meaningless coordinates site) [atom_site]
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_atom_site_fract_x which is not followed by a + or sign (to distinguish it from
_atom_site_fract_y the component O rules). Components 2 to 6 contain the identi-
_atom_site_fract_z (numpy  fier, residue, sequence, asymmetry identifier and alternate codes,

Atom site coordinates as fractions of the:11_1ength_ values. respectively. These codes may be composed of any characters

o - . exceptan underline.
Appears in list containing atom_site_label. Where no value is

given, the assumed value§s.0’ . [atom_site] Appearsin list containingatom_site_label. [atom_site]

_atom_site_occupancy (numpb

The fraction of the atom type present at this site. The sum of

The_atom_site_.label is.a Unique identifier fora particular site the Occupancies of all the atom types at this site may not Signif-
in the crystal. This code is made up of a sequence of up to sevRfantly exceed 1.0 unless it is a dummy site.

components, atom_site_label_component_0 t0 *_6, which
may be specified as separate data items. Component O usu
matches one of the specifiedtom_type_symbol codes. This
is not mandatory if an atom_site_type_symbol item is in-
cluded in the atom site list. Theatom_site_type_symbol al-
ways takes precedence over aftom_site_label in the iden- . . S
tification of the atom type. The label components 1 to 6 are off> concatenated series of single-letter codes which indicate the
tional, and normally only components 0 and 1 are used. Notgfinement restraints or constraints applied to this site.

_atom_site_label (char)

S}Jears in list containing atom_site_label. Where no value is
en, the assumed value i3 .0’ . The permitted range is 0-01.0.

[atom_site]

_atom_site_refinement_flags (char)

that components 0 and 1 are concatenated, while all other com-- norefinement constraints
ponents, if specified, are separated by an underline character Sfp%C'a' Pos't"f’_” Cons”a'f”t,on site
Underline separators are only used if higher-order components? rigid group refinement of site

riding-atom site attached to non-riding atom
distance or angle restraint on site
thermal displacement constraints

exist. If an intermediate componentis not used it may bitech
provided the underline separators are inserted. For example the;

label ‘C233__ggg’is acceptable and represents the componentsy Uiso Or Ul restraint (rigid bond)
C, 233, ", and ggg. Each label may have a different number of p partial occupancy constraint
components. Appears in list containingatom_site_label. [atom_site]

Appears in list as essential element of loop structure. May match sub-
sidiary data name(s):atom_site_aniso_label,

_atom_site_restraints (char)
_geom_angle_atom_site_label_1, L. . . .
geom_angle_atom_site_label_2, A description of restraints applied to specific parameters at
_geom_angle_atom_site_label_3, this site during refinement. See als@tom_site_refine-
_geom_bond_atom_site_label_1, ment_flags and_refine_ls_number_restraints .
—geom_bond_atom_site_label_2, Appears in list containing atom_site_label.
_geom_contact_atom_site_label_1, . . .
geom_contact_atom_site_label_ 2 Example(s):‘restrained to planar ring’ [atom_site]

_geom_hbond_atom_site_label_D,
_geom_hbond_atom_site_label_H, _atom_site_symmetry_multiplicity (numb
—geom_hbond_atom_site_label_A, The multiplicity of a site due to the spe-group symmetry as

torsion_atom_site_label_1, R ;
-g:z:-tf;z;zg-ztzz-z;t:-lzbzl-Q is given in International Tables for Crystallographyol. A

_geom_torsion_atom_site_label_3, (1987)'

_geom_torsion_atom_site_label_4. Appears in list containing atom_site_label. The permitted range
is 1-192. i

Example(s):C12?, ‘Ca3g28’, ‘Fe3+17, ‘H¥251, ‘boron2a’, - btom_site]

‘C_a_phe_83_a_0’, ‘Zn_Zn_301_A_0O" [atom_site] . .
_atom_site_thermal_displace_type (char)

A standard code used to describe the type of atomic displace-

_atom_site_label_component_O ment parameters used for the site.

_atom_site_label_component_1

. . i
_atom_site_label_component_2 E:Z; grgtsrggi(ipbw
_atom_site_label_component_3 Uovl overallU
_atom_site_label_component_4 Umpe multipole expansioh)
_atom_site_label_component_5 Bani anisotropic!
_atom_site_label_component_6 (chan Biso iSOtFOﬁié?B

. . . . . Bovl overal
Component 0 is normally a code which matches identically Wm)\ppears in list containing atom_site_label. [atom_site]

one of the_atom_type_symbol codes. If this is the case then the
rules governing the atom_type_symbol code apply. If, how- )
ever, the data itematom_site_type_symbol iS also specified -atom_site_type_symbol (char)

in the atom site list, component 0 need not match this symb@é code to identify the atom specie(s) occupying this site.
or adhere to any of theatom_type_symbol rules. Component This code must match a correspondingsom_type_symbol.

1 is referred to as the “atom number”. When component 0 i$he specification of this code is optional if component 0
the atom type code, it is used to number the sites with the samé the _atom_site_label iS used for this purpose. See
atom type. This component code must start with at least one digittom_type_symbol .
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Appearsin list containingatom_site_label. May match subsidiary _atom_sites_Cartn_tran_matrix_11
dataname(s):atom_site_aniso_type_symbol. Must matchdata _atom_sites_Cartn_tran_matrix_12

name_atom_type_symbol. _atom_sites_Cartn_tran_matrix_13
Example(s):‘Cu’, ‘Cu2+’, ‘dummy’, ‘Fe3+Ni2+’, ‘S-’, ‘Hx’, _atom_sites_Cartn_tran_matrix_21
‘H(SDS)’ [atom_site] _atom_sites_Cartn_tran_matrix_22

_atom_sites_Cartn_tran_matrix_23
_atom_sites_Cartn_tran_matrix_31

_atom_site_U_equiv_geom_mean (numb . .
. . . T . _atom_sites_Cartn_tran_matrix_32
I;qU|v§]ent isotropic atomic displacement paramdrlaquiv, in atom_sites _Cartn_tran matrix_ 33 (numby
angstoms squared, calculated as the geometric mean of the | ] ) )
anisotropic atomic displacement parameters. Matrix elements used to transform fractional coordinates in
the ATOM._SITES category to Cartesian coordinates. The
Uequiv = (UiU; U3 axial alignments of this transformation are described in

_atom_sites_Cartn_transform_axes. 1he 3 x 1 translation

U, = the principal components of the orthogonalis#d - - ;
is defined IN_atom_sites_Cartn_tran_vector_.

Appears in list containing atom_site_label. The permitted range V. 1 12 1 N 1
is 0.0—co. Related item(s)_atom_site_U_iso_or_equiv (alter- , 21 29 23 >
nate),_atom_site_B_equiv_geom_mean (CONnversion). y = y +
[at om_site] z Cartesian 31 32 33 Z/ fractional 3
[atom_sites]
_atom_site_U_iso_or_equiv (numb

Isotropic atomic displacement parameter, or equivalentisotropigtom_sites_Cartn_transform_axes (chan

atomic displacement parameté&lequv, in dngstoms squared, L . )
calculated from anisotropic atomic displacement parameters.A descrlptl(_)n of the relative alignment O.f th('.“ crystal cell axes to
the Cartesian orthogonal axes as applied in the transformation

Uequiv = (1/3) Z[Z(Uij a,*a,*A. A)l matriX _atom_sites_Cartn_tran_matrix_.
i i Example(s):‘a parallel to x; b in the plane of y & z’
A = the real-space cell lengtha’; = the reciprocal-space cell [atom_sites]
lengths.
Ref: Fischer, R. X. and Tillmanns, EL§88).Acta CrystC44, .
775-776. _atom_sites_Cartn_tran_vector_1
atom_sites_Cartn_tran_vector_2

Appearsin list containingatom_site_label. The permitted rangeis —
0.0—10.0. Related item(s):atom_site_U_equiv_geom_mean (al- —
ternate)_atom_site_B_iso_or_equiv(conversion). Elements of a 3 1 translation vector used in the transformation
[atom_site]  offractional coordinatesin the ATOMNSITES categoryto Carte-
sian coordinates. The axial alignments of this transformation are

_atom_site_Wyckoff_symbol (char) described In_atom_si{;&_s_i;rtnl_transxform_axes. 1

X/
The Wyckoff symbol (letter) as listed in the space-group section y {21 22 23} (y +(2
of International Tables for Crystallography/ol. A (1987). Z ] canesian 31 32 33 Z ) tactional 3

Appears in list containingatom_site_label. [atom_site]

atom_sites_Cartn_tran_vector_3 (numb

[atom_sites]

_atom_sites_fract_tran_matrix_11
_atom_sites_fract_tran_matrix_12

. _atom_sites_fract_tran_matrix_13

) _ _atom_sites_[] _atom_sites_fract_tran_matrix_21
Data items in the ATOMSITES category record detalls atom_sites_fract_tran_matrix_22
about the crystallographic cell and cell transformations, _atom_sites_fract_tran_matrix_23
which are common to all atom sites. _atom_sites_fract_tran_matrix_31
Example 1 - based on PDB entry 5HVP and laboratory records for _atom_s:!.tes_fract_tran_matr:!.x_SZ
the structure corresponding to PDB entry 5HVP. -atom_sites_fract_tran_matrix_33 (numb
_atom_sites_Cartn_transform_axes Matrix elements used to transform Cartesian coordinates in

_ ‘c along z, astar along x, b along y' the ATOMSITES category to fractional coordinates. The
—atom_sites_Cartn_tran_matrix 11 58.39 axial alignments of this transformation are described in
_atom_sites_Cartn_tran_matrix_12 0.00 .
“atom_sites_Cartn_tran_matrix_13 0.00 _atom_sites_Cartn_transform_axes. The 3 x 1 translation
_atom_sites_Cartn_tran_matrix_21 0.00 is defined in_atom_sites_fract_tran_vector_.
_atom_sites_Cartn_tran_matrix_22 86.70 X' 11 12 1 X 1
_atom_sites_carln_tran_matrix_23 0.00 <y/) - (21 22 23 <y) i (2)
_atom_sites_Cartn_tran_matrix_31 0.00 Z/
_atom_sites_Cartn_tran_maitrix_32 0.00 fractional 31 32 33 z Cartesian 3
atom_sites_Cartn_tran_matrix_33 46.27
- - - - - - [atom_sites]
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_atom_sites_fract_tran_vector_1 Example(s):*deuterium’, ‘0.34Fe+0.66H1i’ [atom_type]
_atom_sites_fract_tran_vector_2

_atom_sites_fract_tran_vector_3 (numBb

Elements of a 3 1 translation vector used in the transformation_atom_type_number_in_cell (numb

qf Carte3|an_ coordinates n the_ATQBITES category to frac-_ Total number of atoms of this atom type in the unit cell.
tional coordinates. The axial alignments of this transformation

are described inatom_sites_Cartn_transform_axes. Appears in list containingatom_type_symbol. The permitted range
1 is 0—oco. [atom_type]

X 1 12 1 X
(y’) :(21 22 23 (y) +<2)
z fractional 31 32 33 z Cartesian 3

_atom_type_oxidation_number (numb
[atom_sites]

Formal oxidation state of this atom type in the structure.

Appears in list containing_atom_type_symbol. Where no value

-atom_sites_solution primary is given, the assumed value i®’.The permitted range is-8—8.

_atom_sites_solution_secondary

_atom_sites_solution_hydrogens (char) [atom_typel
Codes which identify the methods used to locate thgaln
a_tomic sites. The_:prir.nary code identifies _how 'gh_e first atom _atom_type_radius_bond
sites were determined; the #econdary code identifies how the .
remaining non-hydrogen sites were located; and theydro- -atom_type_radius_contact (nump
gens code identifies how the hydrogens were located. The effective intra- and intermolecular bonding radii in
difmap difference Fourier map angstoims of this atom type.
vecmap real-space vector search Appears in list containingatom_type_symbol. The permitted range
heavy heavy-atom method is 0.0—5.0. [atom_typel
direct structure-invariant direct methods
geom inferred from neighbouring sites
disper anomalous-dispersion techniques
isomor isomorphous structure methods _atom_type_scat_Cromer_Mann_al
[atom_sites] —atom_type_scat_Cromer_ Mann_a2
_atom_type_scat_Cromer_Mann_a3
_atom_type_scat_Cromer_Mann_a4
atom_type_[] _atom_type_scat_Cromer_Mann_bil
Dataitems in the ATOMTYPE category record details about ‘:zgﬁ‘gg:‘:z:z‘gigﬁg‘ﬁ:ﬁ‘};g
properties of the atoms that occupy the atom sites, such as the_atom_type_scat_Cromer_Mann_b4
atomic scattering factors. - - - - - -
_atom_type_scat_Cromer_Mann_c (numb
Example 1 - based on data set TOZ of WilligcBwith & Toze The Cromer—Mann scattering-factor coefficients used to calcu-

[(1991). Acta Cryst. C47, 2276-2277]. late the scattering factors for this atom type. May be entered in
loop_ any order.

_atom_type_symbol 3 -
“atom_ type._oxidation_number Ref: International Tables for X-ray Crystallographyol. IV

“atom_type_number_in_cell (1974) Table 2.2B, ointernational Tables for Crystallography

_atom_type_scat_dispersion_real Vol. C (1991) Tables 6.1.1.4 and 6.1.1.5.

_atom_type_scat_dispersion_imag L .

“atom_type_scat_source Appears in list containing atom_type_symbol. [atom_type]

C 0 72 .017 .009 International_Tables_Vol_IV_Table_2.2B

H 0 100 O 0 International_Tables_Vol_IV_Table_2.2B

O 0 12 .047 .032 International_Tables_Vol_IV_Table_2.2B . . .

N 0 4 .029 .018 International Tables Vol IV Table 2.2B _atom_type_scat_dispersion_imag
_atom_type_scat_dispersion_real (numb

. \ The imaginary and real components of the anomalous dispersion
_atom_type_analytical_mass_% (umb  scattering factord,” andf’, in electrons, for this atom type and
Mass percentage of this atom type derived from chemical anahe radiation given indiffrn_radiation_wavelength.

ysis. Appears in list containing atom_type_symbol. Where no value is

Appears in list containingatom_type_symbol. The permitted range given, the assumed valueis .o’ . [atom_type]
is 0.0—co. [atom_type]
_atom_type_description (chan _atom_type_scat_length_neutron (nump

A description of the atom(s) designated by this atom type. Ithe bound coherent scattering length in femtometres for the
most cases this will be the element name and oxidation stedéom type at the isotopic composition used for the diffraction
of a single atom species. For disordered or nonstoichiometrgxperiment.

structures it will describe a combination of atom species. Appears in list containing atom_type_symbol. Where no value is

Appears in list containing atom_type_symbol. given, the assumed valueis .o’ . [atom_type]
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_atom_type_scat_source (char)  Example(s):*1990-07-15 Updated by the Co-editor’ [audit]
Reference to source of scattering factors used for this atom type.

Appears in list containing atom_type_symbol.
Example(s):‘ International Tables Vol. IV Table 2.4.6B’ _ _ -audit_author [] _
[atom_type] Data items in the AUDITAUTHOR category record details
about the author(s) of the data block.

_atom_type_scat_versus_stol_list (char) | Example 1 - based on PDB entry 5HVP and laboratory records for
Atable of scattering factors as a function of (g)ji). This table | the structure corresponding to PDB entry SHVP.
should be well commented to indicate the items present. Regupop_
larly formatted lists are strongly recommended. —audit_author_name

Lo L _audit_author_address
Appears in list containing atom_type_symbol. [atom_type] Fitzgerald, Paula M. D.’

Department of Biophysical Chemistry
Merck Research Laboratories

_atom_type_symbol (chan PO Box 2000, Ry8OM203
The code used to identify the atom specie(s) representing this Rahway
atom type. Normally this code is the element symbol. The cogle | “*'** 9%
may be composed of any character except an underline with the
additional proviso that digits designate an oxidation state andan middiesworth, J. F.
must be followed by a + ot character. Department of Biophysical Chemistry

. . Merck Research Laboratories
A_ppears in list as essential element of loop structure. May match sub- po Box 2000, Ry8OM203
sidiary data name(s):atom_site_type_symbol. Rahway
Example(s):‘C?, ‘Cu2+>, ‘H(SDS)’, ‘dummy’, ‘Feli’ oy Jersey 07085

[atom_type]
_audit_[] _audit_author_address (char)

Data items in the AUDIT category record details about

) ( the The address of an author of this data block. If there are mul-
creation and subsequent updating of the data block.

tiple authors,_audit_author_address iS |00ped with _au-
dit_author_name.

Appears in list containing audit_author_name.

Example 1 - based on data set TOZ of WilligcBwith & Toze
[(1991). Acta Cryst. C47, 2276-2277].

_audit_block_code TOZ_1991-03-20 Example(s):
_audit_creation_date 1991-03-20 ; Department
_audit_creation_method Institute
from_xtal_archive_file_using_CIFIO Street
_audit_update_record - City and postcode
1991-04-09 text and data added by Tony Willis. COUNTRY
1991-04-15 rec’d by co-editor as manuscript HL0O007. .
1991-04-17 adjustments based on first referee report. ’ [audlt_author]
1991-04-18 adjustments based on second referee report.
_audit_author_name (char)
The name of an author of this data block. If there are

_audit_block_code (char)
A code intended to identify uniquely the current data block.

Example(s):* T0Z_1991-03-20° [audit]

_audit_creation_date (char)

A date that the data block was created. The date formatyig
mmdd.

Example(s):¢1990-07-12 [audit]

_audit_creation_method (char)
A description of how data were entered into the data block.

Example(s):‘spawned by the program QBEE’ [audit]

_audit_update_record (char)

A record of any changes to the data block. The update format
a date yyyymmdd) followed by a description of the changes

multiple authors,_audit_author_name iS looped with _au-
dit_author_address. The family name(s), followed by a
comma and including any dynastic components, precedes the
first name(s) or initial(s).

Appears in list as essential element of loop structure.

Example(s):‘Bleary, Percival R.’,
‘Van den Bossche, G.’, ‘Yang, D.-L.’,
‘Miiller, H. A.’, ‘Ross II, C. R.’

‘0’Neil, F. K.,
‘Simonov, Yu.A’,
[audit_author]

_audit_conform_[]
Data items in the AUDITCONFORM category describe the
dictionary versions against which the data names appearing
in the current data block are conformant.

A

=

Example 1 - Any file conforming to the current CIF core diction

_audit_conform_dict_name
iswdit_conform_dict_version
_audit_conform_dict_location

Y.
cif_core.dic
2.0

The latest update entry is added to the bottom of this record.

ftp://ftp.iucr.ac.uk/pub/cif_core_2.0.dic
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_audit_conform_dict_location (chan) _audit_contact_author_fax (char)

A file name or uniform resource locator (URL) where the conthe facsimile telephone number of the author of the data block to
formant dictionary resides. whom correspondence should be addressed. The recommended
May appear in list containingaudit_conform_dict_name. style includes the international dialing prefix, the area code in

[audit_conform] Parentheses, followed by the local number with no spaces.

Example(s):¢12(34)94773347, ‘12()349477334>
_audit_conform_dict_name (char) [audit_contact_author]
The string identifying the highest-level dictionary defining

datanames used in this file.

May appear in list as essential element of loop structure.

[audit_conform] 1he name of the author of the data block to whom correspon-
dence should be addressed. The family name(s), followed by
a comma and including any dynastic component, precedes the
first name(s) or initial(s).

_audit_contact_author_name (char)

_audit_conform_dict_version (char)
The version number of the conformant dictionary.

May appear in list containingaudit _conform_dict_name.
[audit_conform|

Example(s):‘Bleary, Percival R.’, ‘0’Neil, F. K.”,
‘Van den Bossche, G.’, ‘Yang, D.-L.’, ‘Simonov, Yu.A’,
‘Miiller, H. A.’, ‘Ross II, C. R.’

[audit_contact_author]

_audit_contact_author_[]
Data items in the AUDITCONTACT_AUTHOR categorny _audit_contact_author_phone (char)

record d%talls about thehname and adfdrrlgszof thbel auktho 10 P& he telephone number of the author of the data block to whom
contacted concerning the contents of this data block. correspondence should be addressed. The recommended style
Example 1 - based on PDB entry 5HVP and laboratory records for includes the international dialing prefix, the area code in paren-

the structure corresponding to PDB entry 5HVP. thes_es, followed _by the local number and any extension number
loop._ prefixed by X', with no spaces.
audit_contact_author_name
~audit contact author address Example(s):¢12(34)94773307, €12()3494773307,
" audit_contact_author_email ¢12(34)9477330x5543° [audit_contact_author]

_audit_contact_author_fax
_audit_contact_author_phone

'Fitzgerald, Paula M. D.
; I:')thepartment of Biophysical .Chemistry _audit_link_ []
erck Research Laboratories . . .
PO Box 2000, Ry8OM203 Data items in the AUDITLINK category record details
Rahway about the relationships between data blocks in the current
New Jersey 07065 CIF.
USA
; _ Example 1 - multiple structurpaper, asillustrated in A Guide td
‘paula_fitzgerald@merck.com’ CIF for Authors (1995). IUCr: Chester.
'1(908)5945510'
'1(908)5945510' loop_
_audit_link_block_code
_audit_link_block_description
. ‘discursive text of paper with two structures’
_audit_contact_author_address (char) morA_(1) ‘structure 1 of 2’
n morA_(2) 'structure 2 of 2'
The mailing address of the author of the data block to whom - - - -
correspondence should be addressed Example 2 - example file for the one-dimensional incommensurately
modulated structure of $SeQ.
Example(s): loop_
; Department _audit_link_block_code
Institute _audit_link_block_description
Street . ‘publication details’
City and postcode KSE_COM ’experimental data common to ref./mod. structures’
COUNTRY KSE_REF ‘'reference structure’
. KSE_MOD 'modulated structure’
; [audit_contact_author]
_audit_contact_author_email (char)

_audit_link_block_code (char)
The electronic mail address of the author of the data block Phe value of audit block code associated with a data block
whom correspondence should be addressed, in a form recoghi - N -

. . WSthe current file related to the current data block. The special
able to international networks.

value ‘" may be used to refer to the current data block for com-
Example(s):‘name@host .domain.country’, ‘bm@iucr.ac.uk’ pleteness.
[audit_contact_author]  Appearsin list as essential element of loop structureaudjt_1link]
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_audit_link_block_description (chan _cell_measurement_radiation (char)

A textual description of the relationship of the referenced dafgescription of the radiation used to measure the unit-cell data.
block to the current one.

Appears in list containingaudit_link_block_code.
[audit_link]  Example(s):‘neutron’, ‘Cu K\a’, ‘synchrotron’ [cell]

See a|SO_ce11_measurement_wavelength .

_cell_[]
Data items in the CELL category record details about| the —~¢e1ll_measurement_reflns_used (numb

crystallographic cell parameters and their measurement.  The total number of reflections used to determine the unit
cell. These reflections may be specified as11_measure-

Example 1 - based on data set TOZ of WilliecBwith & Toze

[(1991). Acta Cryst. C47, 2276-2277]. ment_refln_ data items.

_cell_length_a 5.959(1) [cel1]
_cell_length_b 14.956(1)

_cell_length_c 19.737(3)

_cell_angle_alpha 90

_cell_angle_beta 90

cell_angle_gamma 20 _cell_measurement_temperature (numb
_cell_volume 1759.0(3) . . . .
“cell_measurement_temperature 203 The temperature in kelvins at which the unlt-c_ell parameters
_cell_measurement_reflns_used 25 were measured (not the temperature of synthesis).
_cell_measurement_theta_min 25 . .

“cell_measurement_theta_max 2 The permitted range is 0-08c0. [ce11]

_cell_angle_alpha
_cell_angle_beta
_cell_angle_gamma
Unit-cell angles in degrees of the reported structure. The valFhe maximum and minimuré angles in degrees of reflections
ues of_refln_index_h, *_k, ¥*_1 must correspond to the cell used to measure the unit cell.

defined by these values ande11_length_a, *_b and *_c. The permitted range is 0-890.0. kell]
The values of_diffrn_refln_index_h, *_k, *_1 may not

correspond to these values if a cell transformation took place

following the measurement of diffraction intensities. See also

_cell_measurement_theta_max
(nump _cell_measurement_theta_min (numb

_diffrn_reflns_transf matrix_. _cell_measurement_wavelength (numb
Where no value is given, the assumed valuéds. o’ . The permitted P . -
range is 0.6-180.0. Eel1] The W_avelength_ irangstoms _o_f the radiation used_to measure
the unit cell. If this is not specified, the wavelength is assumed to
] be the same as that given_iRiffrn_radiation_wavelength.
_cell_formula_units_Z (numb . .
) . The permitted range is 0-8c0. [cel1]
The number of the formula units in
the unit cell as specified bychemical _formula_structural,
_chemical_formula_moiety Of _chemical_formula_sum.
The permitted range isco. [ce1] _cell_special details (char)
A description of special aspects of the cell choice, noting possi-
_cell_length_a ble alternative settings.
_cell_length_b
_cell_length_c (numb Example(s):‘pseudo-orthorhombic’,

Unit-cell lengths irehgstoms corresponding to the structure re- standard setting from 45 deg rotation around c’[cell]
ported. The values ofrefin_index_h, *_k, *_1 must corre-
spond to the cell defined by these values aggl1_angle_ val-
ues. The values ofdiffrn_refln_index_h, *_k, *_1 may not
correspond to these values if a cell transformation took pla
following the measurement of diffraction intensities. See alsgell volumeV in angstoms cubed.
_diffrn_reflns_transf_matrix_ .

cecell_volume (numb

V = abd1 — cog(a)— cog(B) — cog(v)

The permitted range is 0-8c0. [ce11]

+2 cosf) cos() cosf)] 2
_cell_measurement_pressure (numh  where a = _cell_length_a, b = _cell_length_b, C
The pressure in kilopascals at which the unit-cell parametefs _cell_length_c, «= _cell_angle_alpha, [ =

were measured (not the pressure used to synthesize the sampled11_angle_beta, andy= _cell_angle_gamma.
The permitted range is 0-8cc. [ce11l]  The permitted range is 0-8c0. [ce11]
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_cell measurement_refln [] The temperature in kelvins at which a crystalline solid changes

Data items in the CELIMEASUREMENT REFLN cat| ' @/iAuid. _ .

egory record details about the reflections used in deter- "€ permitted range is 0-Oco. [chemical]
mination of the crystallographic cell parameters. The .

_cell_measurement_refln_ data items would in generalpe -chemical_name_common (chan
used only for diffractometer data. Trivial name by which the compound is commonly known.
Example 1 - extracted from the CAD-4 listing of2p0g at room Example(s):‘1-bromoestradiol’ [chemical]
temperature (not yet published). . .

1oop _chemical_name_mineral (chan
_cell_measurement_refin_index_h Mineral name accepted by the International Mineralogical As-
_cell_measurement_refin_index_k sociation. Use only for natural minerals. See alsthemi-

_cell_measurement_refin_index_|

cal_compound_source.
_cell_measurement_refln_theta - P -

2 41 8.67 Example(s):‘ chal ite? hemical
0 3 045 ple(s):*chalcopyrite [chemical]
3 0 2 9.46 .

3 4 1 8.93 _chemical_name_structure_type (char)
28 5 ol Commonly used structure-type name. Usually only applied to
o 10 o0 53.78 minerals or inorganic compounds.

St a4 Example(s): kite’, ‘sphalerite’, ‘A15’ hemical
# - - data truncated for brevit y---- p ( ) perovskite’, “sphalerite’, [C emica ]

_chemical_name_systematic (char)

_cell _measurement_refln_index_h IUPAC or Chemical Abstractfull name of compound.

_cell_measurement_refln_index_k Example(s):

—cell_measurement_refln_index_l (nump ‘1-bromoestra-1,3,5(10)-triene-3,17\b-diol’ [chemical]

Miller indices of a reflection used for measurement of the unit

cell.

_chemical_conn_atom_[]
Data items in the_chemical_conn_atom_ and _chemi-
cal_conn_bond_ categories record details about the pPD
chemical structure of the molecular species. They allow

Appears in list as essential element of loop structure.
[cell_measurement_refln]

-cell _measurement_refln_theta (humb |3 2D chemical diagram to be reconstructed for use jn a

# angle in degrees for the reflection used for measurement of theublication or in a database search for structural and [sub-

unit cell with the indices cel1_measurement_refln_index_. structural relationships. Thechemical_conn_atom_ datal
items provide information about the chemical properties of

Appears in list containing_cell_measurement_refln_index_. . '
The permitted range is 0-890.0. fell_measurement_refln] the atoms in the structure. In cases where crystallographic

and molecular symmetry elements coincide they must|also
contain symmetry-generated atoms, so that theemi-
chemical [] ca}l_conn_atom_ _and _chemical_conn_.bond_ _data items
Data items in the CHEMICAL category record details about will always describe a complete chemical entity.
the composition and chemical properties of the ponmds Example 1 - based on data set DPTD of Yamin, Suwandi, [Fun,
The formula data items must agree with those that specify| Sivakumar & bin Shawkataly [(1996). Acta Cryst. C52, 951-953].

the density, unit-cell and values. loop
_chemical_conn_atom_number
Example 1 - based on data set 9597gaus of Alyea, Ferguson & [Kan-| _chemical_conn_atom_type_symbol
nan [(1996). Acta Cryst. C52, 765-767]. _chemical_conn_atom_display_x
_chemical_conn_atom_display_y
_chemical_conn_atom_NCA
chemical_conn_atom_NH

_chemical_name_systematic
trans-bis(tricyclohexylphosphine)tetracarbonylmolybdenum(0)

1 s 39 8 1 0

2 S .39 .96 2 0

_chemical_compound_source (chan i (’\:‘ ;‘3‘ -22 g 8
Description of the source of the compound understudy, orofthe ¢ 11 9 2 2
parent molecule if a simple derivative is studied. This includge$ ¢ 03 9% 2 2
the place of discovery for minerals or the actual source of a nat;- g ‘1’?’ gg ; g
ural product. o s 54 8 1 0
.‘ . 10 S 54 .96 2 0
Example(s):‘From Horilsk (USSR)’, 11 N 80 88 3 0
‘Extracted from the bark of Cinchona Naturalis’ 12 C 60 88 3 0
[chemical] 13 C 84 9% 2 2

14 C 91 .96 2 2

15 C 91 .80 2 2

16 C .84 .80 2 2

_chemical_melting_point (numb
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_chemical_conn_atom_charge (numb chemical conn_bond. []

The netinteger charge assigned to this atom. This is the formdbata items in the_chemical_conn_atom_ and _chemi-
charge assignment normally found in chemical diagrams. cal_conn_bond_ categories record details about the 2D

Appears in list containing chemical_conn_atom_type_symbol. chemical structure of the molecular species. They allgw a
Where no value s given, the assumed valueis. The permitted range | 2D chemical diagram to be reconstructed for use in a pub-
is —6—6. lication or in a database search for structural and subgtruc-
tural relationships. Thechemical_conn_bond_ data items

E le(s):“17 (f i it -1 (f hlorid . . .
xample(s):<1 (for an ammonium nitrogen),-1” (for a chloride specify the connections between the atoms in_theeni-

ion i ; :
) [chemical_conn_aton] cal_conn_atom_ list and the nature of the chemical bond
between these atoms.
chemical_conn_atom_display_x Example 1 - based on data set DPTD of Yamin, Suwandi, |Fun,
_chemical_conn_atom_display_y (numb Sivakumar & bin Shawkataly [(1996). Acta Cryst. C52, 951-953].
loop_

The 2D Cartesian coordinates ¥) of the position of this atom | chemical_conn_bond_atom_1
in a recognisable chemical diagram. The coordinate origin is ptchemical_conn_bond_atom_2
the lower left corner, the axis is horizontal and thg axis is | -chemical_conn_bond_type

vertical. The coordinates mustlie in the range 0.0t0 1.0. Thesg 5  wg & 5 any
coordinates can be obtained from projections of a suitable urs 5 sing 7 6 sing
cluttered view of the molecular structure. If absent, values will8 7 sing 8 3 sing
be assigned by the journal or database staff. 02 sing 129 doub
12 11 sing 12 10 sing
Appears in list containing. chemical _conn_atom_type_symbol. 13 11 sing 14 13 sing
The permitted range is 0:01.0. [chemical_conn_atom| 15 14 sing 16 15 sing
16 11 sing 17 5 sing
18 5 sing 19 6 sing
20 6 sing 21 7 sing
_chemical_conn_atom_NCA (numb 2 7 sing 23 8 sing
24 8 sing 25 13 sing
The number of connected atoms excluding terminal hydrogém 13 sing 27 14 sing
atoms. 28 14 sing 29 15 sing
L L. X 30 15 sing 31 16 sing
Appears in list containing. chemical _conn_atom_type_symbol. 32 16 sing
The permitted range is8co. [chemical_conn_atom]
_chemical_conn_atom_NH (numb

) _chemical_conn_bond_atom_1
The total number of hydrogen atoms attached to this atoMep emical conn_bond_atom. 2 (numb

regardless of whether they are included in the refinement

or the _atom_site_ list. This number will be the same asAtom numbers which must match with chemical sequence num-
_atom_site_attached_hydrogens only if none of the hydro- bers specified aschemical_conn_atom_number Values. These
gen atoms appear in thetom_site_ list. link the bond connection to the chemical numbering and atom

Appears in list containing. chemical _conn_atom_type_symbol. sites.

The permitted range is8oco. [chemical_conn_atom]  Appears in list. Must match data name chemical_conn_at-
om_number. The permitted range is2co.

[chemical_conn_bond]
_chemical_conn_atom_number (numb
The chemical sequence number to be associated with this atom.
Within an _atom_site_ list this number must match with one
of the_atom_site_chemical_conn_number values.
Appears in list containing_chemical_conn_atom_type_sym- | N€ chemicalbond type associated with the connection between

. I 5 *
bol. May match subsidiary data name(s)atom_site_chem- € IWO Sit€S chemical_conn_bond_atom_1and*_2.

_chemical_conn_bond_type (char)

ical_conn_number, _chemical_conn_bond_atom_1, _chem- sing single bond
ical_conn_bond_atom_2. The permitted range is 2oo. doub double bond
[chemical_conn_atom] trip triple bond

quad quadruple bond

arom aromatic bond
_chemical_conn_atom_type_symbol (chan poly polymeric bond
A code identifying the atom type. This code must match an delo delocalized double bond
_atom_type_symbol code in the_atom_type_ list; or be a pi ~ bond
recognisable element symbol. Appearsin list containingchemical _conn_bond_atom_.Where no

Appears in list as essential element of loop structure/@lueis given, the assumed valu€ising’ .
[chemical_conn_atom] [chemical_conn_bond]
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_chemical_formula_[]
_chemical_formula_ items specify the composition ar
chemical properties of the compound. The formula d
items must agree with those that specify the density, U
cell andzZ values. The following rules apply to the constrd
tion of the data items_chemical_formula_analytical,
*_structural and *_sum. For the data item *moiety the

i.e. groups of atoms that form a molecular unit or mole
lar ion. The rules given below apply within each moiety
different requirements apply to the way that moieties are
nected (Seechemical _formula_moiety).

1. Only recognized element symbols may be used.

A count of ‘1’ may be onitted.

3. A space or parenthesis must separate each cluster
ement symbol + count).

4. Where a group of elements is enclosed in parenth
the multiplier for the group must follow the closing parent
ses. Thatis, all element and group multipliers are assum
be printed as subscripted numbers. [An exception to this
exists for *_moietyformulae where pre- and post-multiplig
are permitted for molecular units].

5. Unless the elements are ordered in a manner
corresponds to their chemical structure, as_i¢hemi-
cal_formula_structural, the order of the elements with
any group or moiety depends on whether or not carbg
present. If carbon is present, the order should be: C, the
then the other elements in alphabetical order of their S
bol. If carbon is not present, the elements are listed py

used byChemical AbstractsThis ordering is used inchem-
ical_formula_moiety and_chemical_formula_sum.

Example 1 - based on data set TOZ of WilligcBwith & Toze
[(1991). Acta Cryst. C47, 2276-2277].

'C18 H25 N O3
'C18 H25 N O3
303.40

_chemical_formula_moiety
_chemical_formula_sum
_chemical_formula_weight

Example 2 - based on data set 9597gaus of Alyea, Ferguson &
nan [(1996). Acta Cryst. C52, 765-767].

_chemical_formula_iupac ‘Mo (C O)4 (C18 H33 P)2]
_chemical_formula_moiety 'C40 H66 Mo O4 P2’
_chemical_formula_structural '((C 0)4 (P (C6 H11)3)2)Mo’
_chemical_formula_sum 'C40 H66 Mo O4 P2’
_chemical_formula_weight 768.81

formula construction is broken up into residues or moiet

2. Each element symbolis followed by a ‘count’ numb

11 CHEMICAL _FORMULA

Ref: IUPAC (1990).Nomenclature of Inorganic Chemistry.

d Oxford: Blackwell Scientific Publications.

ata Example(s):‘[Co Re (C12 H22 P)2 (C 0)6].0.5C H3 0 H’

nit- [chemical_formula]
C_

_chemical_formula_moiety (char)

les, Formula with each discrete bonded residue or ion shown as a
CU- separate moiety. See abQwhemical _formula_[] forrules for
but writing chemical formulae. In addition to the general formulae
ton- requirements, the following rules apply:

1. Moieties are separated by commas ;.

2. The order of elements within a moiety follows general rule
5in _chemical_formula_[].

3. Parentheses are not used within moieties but may surround
of (ela moiety. Parentheses may not be nested.
4. Charges should be placed at the end of the moiety. The
£SeScharge ‘+' or —’' may be preceded by a numerical Hiplier
1€- and should be separated from the last (element symbol + count)
ed toby a space. Pre- or post-multipliers may be used for individual

rule moieties.
rs

er.

Example(s):‘C7 H4 C1 Hg T 03 S,
that‘C12 Hi7 N4 0 § 1+, C6 H2 N3 07 1-7,
‘C12 H16 N2 06, 5(H2 01)°
n ‘(cd 2+)3, (C6 W6 Cr 3-)2, 2(H2 0)’ [chemical_formula]
nis
n H

ym_’_chemical_formula_structural (char)

iIrely See_chemical_formula_[] for the rules for writing chemical

in alphabetic order of their symbol. This is the ‘Hill' systgm formulae for inorganics, organometallics, metal complestes

in which bonded groups are preserved as discreitesnwithin
parentheses, with post-multipliers as required. The order of the
elements should give as much information as possible about the
chemical structure. Parentheses may be used and nested as re-
quired. This formula should correspond to the structure as actu-
ally reported,.e. trace elements not included in atom type and
atom site data should not be included in this formula (see also
_chemical_formula_analytical).

Kan-
Example(s):‘Ca ((C1 03)2 0)2 (H2 0)67,
‘(Pt (W H3)2 (C5 H7 W3 0)2) (Cl 04)2’

[chemical_formula)

_chemical_formula_analytical (cha

Formula determined by standard chemical analysis inc
trace elements. Se&hemical_formula_[] for rules for wri

_chemical_formula_sum (char)

See_chemical_formula_[] for the rules for writing chemi-
) cal formulae in which all discrete bonded residues and ions are
ludingummed over the constituent elements, following the ordering
t- giveningeneralrule 5inchemical_formula_[]. Parentheses

ing chemical formulae. Parentheses are used only for standaate not normally used.

uncertainties (e.s.d.’s).

Example(s):‘Fe2.45(2) Nil.60(3) 84’

_chemical_formula_iupac (cha

Formula expressed in conformance with IUPAC rules for

Example(s):‘c18 H19 N7 08 S [chemical_formula]

[chemical_formula]

) _chemical_formula_weight (numb

inorFormula mass in daltons. This mass should correspond to

ganic and metal-organic compounds where these conflict witie formulae given under chemical_formula_structural,

the rules for any otherchemical _formula_ entries. Typical
used for formatting a formula iaccordance with journal ru

This should appear in the data block in &fbh to the most ap-

propriate of the otherchemical_formula_ data names.

lly *_iupac, *_moiety OF *_sum and, together with th& value
les. and cell parameters, should yield the density given as-
ptl_crystal_density_diffrn.

The permitted range is 1-8c0. [chemical_formula]
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_chemical_formula_weight_meas (numb  The International Standard Book Number (ISBN) code assigned
Formula mass in daltons measured by a non-diffraction expéf-the book cited; relevant for book chapters.
ment. Appears in list containingcitation_id. [citation]
The permitted range is 1-8cc. [chemical_formula]
_citation_book_publisher (char)
The name of the publisher of the citation; relevant for book chap-
_citation_[] ters.

Data items in the CITATION category record details aout oppears in list containing citation_id.
the literature cited relevant to the contents of the data bjock B

‘Example(s):*John Wiley’ [citation]
Example 1 - based on PDB entry 5HVP and laboratory records for
the structure corresponding to PDB entry 5HVP. _citation_book_publisher_city (chay)
I . . o
_nga‘tion_id The location of the publisher of the citation; relevant for book
_citation_coordinate_linkage chapters.
cCitation_title Appears in list containingcitation_id.
_citation_country
_citation_page_first Example(s):‘Hew York’ [citation]

_citation_page_last
_citation_year . . .
_citation_journal_abbrev _citation_book_title (char)

—citation_journal_volume The title of thebook in which the citation appeared; relevant for
_citation_journal_issue

_citation_journal_id_ASTM book chapters.

—citation_journal_id_ISSN Appears in list containing citation_id. [citation]
_citation_book_title

_citation_book_publisher

—citation_book_id_ISBN _citation_coordinate_linkage (char)
_citation_special_details ) )
primary  yes _citation_coordinate_linkage States whether or not this ci-
Crystallographic analysis of a complex between human tation is concerned with precisely the set of coordinates given
immunodeficiency virus type 1 protease and in the data block. If, for instance, the publication described the
acetyl-pepstatin at 2.0-Angstroms resolution. . .
. same structure, butthe coordinates had undergone further refine-
US 14209 14219 1990 'J. Biol. Chem.’ 265 . ment prior to creation of the data block, the value of this data
HBCHA3 0021-9258 . . . item would be ‘no’.
The publication that directly relates to this coordinate . .
set. no citation unrelated to current coordinates
. n abbreviation for “no”
2 no yes citation related to current coordinates
Three-dimensional structure of aspartyl-protease from y abbreviation for “yes”
human immunodeficiency virus HIV-1. Appearsin list containingcitation_id. [citation]
UK 615 619 1989 ‘Nature' 337
NATUAS = 0028-0836 _ _citation_country (chan)
Determination of the structure of the unliganded enzyme. . . . N
; The country of publication; relevant for both journal articles and
3 no book chapters.
Crystallization of the aspartylprotease from human P e . . . . .
immunodeficiency virus, HIV-1. Appears in list containing citation_id. [citation]
US 1919 1921 1989 J. Biol. Chem. 264 . . . . .
HBCHA3 0021-9258 . . . _citation_database_id_Medline (numb
Crystallization of the unliganded enzyme. Ascession number used by Medline to categorize a specific bib-
liographic entry.

Appears in list containing_citation_id. The permitted range is
_citation_abstract (char) 1—oo0.

Abstract for the citation. This is used most when the citation {§*@MPIe(S):* 89064067 [citation]
extracted from a bibliographic database that contains full text or
abstract information. _citation_id (char)

Appearsin list containingcitation_id. [citation] The value of_citation_id must uniquely identify a record in
the _citation_ list. The _citation_id ‘primary’ should be
used to indicate the citation that the author(s) consider to be the

. . . h _ \
_01tat19n_abstract_1§_CAS . ) _(C an most pertinent to the contents of the data block. Note that this
TheChemical AbstractService (CAS) abstract identifier; rele- jijem need not be a number: it can be any unique identifier.

vantfor journal articles. Appears in list as essential element of loop structure. May match sub-

Appears in list containing citation_id. [citation]  sidiary data name(s).citation_author_citation_id, _cita-
tion_editor_citation_id.

_citation_book_id_ISBN (char)  Example(s):‘primary’, ‘17, ‘27, ‘3> [citation]
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_citation_journal_abbrev (char)  Appearsin list containingcitation_id.
Abbreviated name of the journal cited as given in@feemical  Example(s):
AbstractsService Source Index. ‘citation relates to this precise coordinate set’,
Appears in list containing citation_id. ‘relates to earlier low-resolution structure’,
Example(s):J. Mol. Biol.’ [citation] ; citation relates to further refinement of structure
T ’ ’ reported in citation 2

; citation
_citation_journal_id_ASTHM (char) [ ]
The American Society for the Testing of Materials (ASTM) code
assignedto the journal cited (also referred to as the CODEN des-
ignator of theChemical AbstractService); relevant for journal -citation_title (chan)
articles. The title of the citation; relevant for both journal articles and

Appears in list containing citation_id. [citation] booOk chapters.
Appears in list containingcitation_id.
_citation_journal_id_CSD (char) Example(s):

The Cambridge Structural Database (CSD) code assigned to th@tructure of Diferric Duck Ovotransferrin at
journal cited; relevant for journal articles. This is also the system 5 35 \%a Resolution.

used at the Brookhaven Protein Data Bank (PDB). : [citation]
Appears in list containing citation_id.
Example(s):¢070° [citation]
_citation_year (numb
_citation_journal_id_ISSN (char)

The year of the citation; relevant for both journal articles and
The International Standard Serial Number (ISSN) code assignggok chapters.

to the journal cited; relevant for journal articles.

Appearsin list containingcitation_id.
Appears in list containingcitation_id. [citation]

Example(s):¢1984> [citation]
_citation_journal_full (char)

Full name of the journal cited; relevant for journal articles.
Appears in list containingcitation_id.

_citation_author_[]

Example(s):‘ Journal of Molecular Biology’ [citation] | Data items in the CITATIONAUTHOR category record de-
tails about the authors associated with the citations in the

_citation_journal_issue (cha) | _citation_list.

Issue number of the journal cited; relevant for journal articles| Example 1 - based on PDB entry 5HVP and laboratory records for

Appears in list containingcitation_id. the structure corresponding to PDB entry SHVP.

Example(s):*2> [citation] |loop_

_citation_author_citation_id
_citation_author_name

_citation_journal_volume (char) | primary Fitzgerald, P. M. D.
. . . . riman 'McKeever, B. M.’
Volume number of the journal cited; relevant for journal articles .S,imar;' wan Middlesworth, J. F.
Appears in list containingcitation_id. primary 'Springer, J. P.
_‘ . . primary 'Heimbach, J. C.
Example(s):¢ 174> [citation] | imary ‘Leu C-T-

primary 'Herber, W. K.
primary 'Dixon, R. A. F.

_citation_language (char) primary ‘Darke, P. L.

Language in which the citation appears. 2 ‘Navia, M. A’

T L . . . 2 'Fitzgerald, P. M. D.
Appearsin list containing citation_id. 2 "McKeever, B. M.
Example(s):¢ german’ [citation] 2 'Leu, C.-T.

2 'Heimbach, J. C.’
2 'Herber, W. K.
_citation_page_first 2 ‘Sigal, I. S
citation_page_last (chan |2 Darke, P. L’
- . - - o ] 2 "Springer, J. P.
The first and last pages of the citation; relevant for both journgd "McKeever, B. M.
articles and book chapters. 3 ‘Navia, M. A

— . 3 'Fitzgerald, P. M. D.

Appears in list containingcitation_id. [citation] 3 'Springer, J. P.’
3 ‘Leu, C.-T.

. . . . 3 'Heimbach, J. C.
_citation_special_details (chan |4 Herber, W. K.
A description of special aspects that describe the relationship gf 'Sigil, I s

‘Darke, P. L.

the contents of the data block to the literature item cited.
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_citation_author_citation_id (char) computing_[]
The value Of_citation_author_citation_id must match an Data items in the_COMPU'HNé Category record dethils

identifier specified by citation_idin the__citation_ list. about the computer programs used in the crystal strufture
Appears in list as essential element of loop structidest match data | analysis.
name_citation_id. [citation_author]

Example 1 - Rodguez-Romero, RuizelPéz & Solans [(1996). Act
Cryst. C52, 1415-1417].

_computing_data_collection

D

_citation_author_name (char)

Name of an author of the citation; relevant for both journal af ) )
ticles and book chapters. The family name(s), followed by fg-computing_cell_refinement

'CAD-4 (Enraf-Nonius, 1989)

. . . 'CAD-4 (Enraf-Nonius, 1989)

qomma and |nc_Iu_d_|ng any dynaStIC Component& precedes I'lg)mputing_dala_reduction 'CFEO (Solans, 1978)

first name(s) or |n|t|al(s). _computing_structure_solution

Appears in list as essential element of loop structure. ) . 'SHELXSE6 (Sheldrick, 1990

_computing_structure_refinement

Example(s):‘Bleary, Percival R.?’, ‘0°Neil, F. K., 'SHELXL93 (Sheldrick, 1993)'
‘Van den Bossche. G.° ‘Yang D.-L.’ ‘Simonov, Yu.A’ _computing_molecular_graphics 'ORTEPII (Johnson, 1976)

s " ' ’ ' . . ’ ! _computing_publication_material 'PARST (Nardelli, 1983)’
Miiller, H. A.’, ‘Ross II, C. R.’ [citation_author]

_citation_author_ordinal (char)

. ' . ti 11 fi t
This data name defines the order of the author's name in the Iisf -k ¢ o- ¢~ -t ez 1nemen
g _computing_data_collection
of authors of a citation.

A i st Must tch dat L _computing_data_reduction
ppears in list. ust match data name_citation_id. _computing_molecular_graphics
[citation_author] . . . .
_computing_publication_material
_computing_structure_refinement
_computing_structure_solution (char)

_citation_editor_[] _ . : .
Data items in the CITATIONEDITOR category record de- ~ Software used in the processing of this data. Give the program
tails about the editor associated with the book or book chap-or package name and a brief reference.

ter citations in the citation_ list.
Example(s):‘CAD-4 (Enraf-Nonius, 1989)°,

Example 1 - hypothetical example. ‘DIFDAT, SORTRF, ADDREF (Hall & Stewart, 1990)°,

loop_ ‘FRODO (Jones, 1986), ORTEP (Johnson, 1965)’,
_citation_editor_citation_id ‘CRYSTALS (Watkin, 1988)’, ‘SHELX85 (Sheldrick, 1985)°
_citation_editor_name [com utin ]
5 'McKeever, B. M. P &
5 'Navia, M. A’

5 'Fitzgerald, P. M. D.

5 'Springer, J. P.

_database_[]
Data items in the DATABASE category record details about

_citation_editor_citation_id (chan | the database identifiers of the data block. These data jtems
The value of_citation_editor_citation_id Must match an |are assigned by database managers and should only appear
identifier specified by citation_idin the_citation_ list. in a CIF if they originate from that source.
Appearsin list as essential element of loop structivlest match data Example 1 - based on data set TOZ of WilligcBwith & Toze
name_citation_id. [citation_editor] [(1991) Acta Cryst. Cc47, 2276—2277]

_database_code_CSD 'VOBYUG’
_citation_editor_name (char)

Names of an editor of the citation; relevant for book chapters.
The famlly name(s), followed by a comma and !r]cludlng anY gatabase code CAS
dynastic components, precedes the first name(s)tial(g).

- ) _database_code_CSD
Appearsin list as essential element of loop structure. database code ICSD

Example(s):‘Bleary, Percival R.?’, ‘0°Weil, F. K., _database_code_NDF
‘Van den Bossche, G.’, ‘Yang, D.-L.’, ‘Simonov, Yu.A’, database code NBS
‘Miiller, H. A.’, ‘Ross II, C. R.’ [citation_editor] _database_code_PDF (char)

The codes are assigned by databaSksmical Abstractam-
_citation_editor_ordinal (char)  bridge Structural (organic and metal-organic compounds); In-
This data name defines the order of the editor's name in the IRiganic Crystal Structure; Metals Data File (metal structures);
of editors of a citation. NBS (NIST) Crystal Data Database (lattice parameters) and the

Appears in list. Must match data name_citation_id. Powder Diffraction File (JCPDS/ICDD).

[citation_editor] [database]
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_database_journal _ASTM _diffrn_attenuator_code (char)

-database_journal_CSD (chan A code associated with a particular attenuator setting. This code
The ASTM CODEN designator for a journal as given in thds referenced by thediffrn_refln_attenuator_code Which
Chemical Source List maintained by ti@hemical Abstracts is stored with the intensities. Se@iffrn_attenuator_scale.

Service, and the journal code used in the Cambridge Structui@lpears in  list as essential element of loop struc-

Database. ture. May match subsidiary data name(sJiffrn_refln_attenu-
[database] ator_code. [diffrn_attenuator]
_diffrn_[] _diffrn_attenuator_scale (numb

Data items in the DIFFRN category record details about the The scale factor applied when an intensity measurement
intensity measurements. is reduced by an attenuator identified byiffrn_attenu-
ator_code. This scale must be multiplied by the measured in-

Example 1 - based on data set TOZ of WilligcBwith & Toze

[(1991). Acta Cryst. CA7, 2276-2277] tensity to convert it to the same scale as unattenuated itie=ns
i sp.ecial setaie B ' Appears in list containingdiffrn_attenuator_code. The permit-
;_ \q “scan width (1.0 + 0.14tan \@) \%, \q scan rate 1.2 \% ted range is 1.0-co. [diffrn_attenuator]

min ~-1 ~. Background counts for 5 s on each side every
scan.

'diffrn ambient_temperature 293 . . —diffrn—deteCtor— [] .
I - Data items in the DIFFRNDETECTOR category describe
the detector used to measure the scattered radiation, irjclud-
ing any analyser and post-sample collimation.

_diffrn_ambient_environment (char)
The gas or liquid surrounding the sample, if not air.

Example 1 - based on PDB entry 5HVP and laboratory records for

Example(s):‘He’, ‘vacuum’, ‘mother liquor’ [diffrn] the structure corresponding to PDB entry SHVP.
_diffrn_ambient_pressure (nump | diffrn_detector ‘multiwire’
. . . . . _diffrn_detector_type ‘Siemens’

The mean pressure in kilopascals at which the intensities were
measured.
The permitted range is 0-8c0. [diffrn] _diffrn_detector_details (char)
_diffrn_ambient_temperature (numph A description of special aspects of the radiation detector.
The mean temperature in kelvins at which the intensities were [diffrn_detector]
measured.
The permitted range is 0-8c0. [diffrn] _diffrn_detector (char)

diffrn_crystal_treatment (chan  The general class of the radiation detector.

Remarks about how the crystal was treated prior to intensifxample(s):‘photographic film’, ‘scintillation counter’,
measurement. Particularly relevant when intensities were me&cp plate’, ‘BF~3~ counter’

[diffrn_detector]
sured at low temperature.

Example(s):‘equilibrated in hutch for 24 hours?’, _diffrn_detector_dtime (numb
‘flash frozen in liquid nitrogen’, The deadtime in microseconds of the detector used to measure
‘slow cooled with direct air stream’ [diffrn] the diffraction intensities.
_diffrn_special_details (chan The permitted range is 0-8c0. [diffrn_detector]
Special details of the diffraction measurement process. Should
include information about source insttty, crystal motion, -diffrn_detector_type (char)
degradation and so on. The make, model or name of the detector device used.
Example(s): [diffrn_detector]
; The results may not be entirely reliable

as the measurement was made during a heat wave when _diffrn_radiation_detector (char)

the air-conditioning had failed. ) . .
. ¢ air-conditioning had aile [diffrn] This definition has been superseded and is retained here only for
’ archival purposes. Use instead diffrn_detector

The detector used to measure the diffraction intensities.

_diffrn_attenuator_[] [diffrn_detector]
Data items in the DIFFRMTTENUATOR category record -
details about the diffraction attenuator scales employed.

_diffrn_radiation_detector_dtime (numb
Example 1 - based on data set TOZ of WilligcBwith & Toze This definition has been superseded and is retained here only for
[(1991). Acta Cryst. C47, 2276-2277]. archival purposes. Use instead diffrn_detector_dtime
loop_ The deadtime in microseconds of the detector used to measure
_diffrn_attenuator_code the diffraction intensities.

_diffrn_attenuator_scale 1 16.976

[diffrn_detector]
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_diffrn_measurement_[]
Data items in the DIFFRMEASUREMENT category re
fer to the mounting of the sample and to the goniomete
which it is mounted.

Example 1 - based on data set TOZ of WilligcBwith & Toze
[(1991). Acta Cryst. C47, 2276-2277].
_diffrn_measurement_device_type

'Philips PW1100/20 diffractometer’
_diffrn_measurement_method \a/2 \q

_diffrn_measurement_details (char)
A description of special aspects of the intensity measuremen

[diffrn_measurement]

(chan)

Example(s):‘440 frames of 0.25\%’

_diffrn_measurement_device

The general class of goniometer or device used to support an

orient the specimen.

Example(s):‘three-circle diffractometer’,

‘four-circle diffractometer’,

‘oscillation camera’,
[diffrn_measurement]

_diffrn_measurement_device_details (char)
A description of special aspects of the device used to meas
the diffraction intensities.

‘\k-geometry diffractometer’,
‘precession camera’

Example(s):
; commercial goniometer modified locally to
allow for 90\%\t arc
[diffrn_measurement]

(chan)

)

_diffrn_measurement_device_type

The make, model or name of the measurement device (gonion

ter) used.
[diffrn_measurement]

_diffrn_measurement_method (char)

Method used to measure intensities.

Example(s):

‘profile data from \q/2\q scans’ [diffrn_measurement]

_diffrn_measurement_specimen_support (char)
The physical device used to support the crystal during data ¢
lection.

Example(s):‘glass capillary’,
‘fiber’, ‘metal loop’

‘quartz capillary’,
[diffrn_measurement]

_diffrn_orient_matrix_[]
Data items in the DIFFRMORIENT_MATRIX category|
record details about the orientation matrix used in data
surement.

mea

Example 1 - data set n-alkylatio@i-4 of Hussain, Fleming, Norman

& Chang [(1996). Acta Cryst. C52, 1010-1012].

_diffrn_orient_matrix_UB_11 -0.04170
_diffrn_orient_matrix_UB_12 -0.01429
_diffrn_orient_matrix_UB_13 -0.02226
_diffrn_orient_matrix_UB_21 -0.00380
_diffrn_orient_matrix_UB_22 -0.05578
_diffrn_orient_matrix_UB_23 -0.05048
_diffrn_orient_matrix_UB_31 0.00587
_diffrn_orient_matrix_UB_32 -0.13766
_diffrn_orient_matrix_UB_33 0.02277

_diffrn_orient_matrix_type 'TEXSAN convention (MSC, 1989)

A description of the orientation matrix type and how it should
r on be applied to define the orientation of the crystal precisely with
respectto the diffractometer axes.

t
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diffrn_orient_matrix_type (char)

[diffrn_orient_matrix]

_diffrn_orient_matrix_UB_11
_diffrn_orient_matrix_UB_12
_diffrn_orient_matrix_UB_13
_diffrn_orient_matrix_UB_21
diffrn_orient_matrix_UB_22
“diffrn_orient_matrix_UB_23
_diffrn_orient_matrix_UB_31
_diffrn_orient_matrix_UB_32

iffrn_orient_matrix_UB_33 (numb

The elements of the diffractometer orientation matrix. These
define the dimensions of the reciprocal cell and its orienta-
tion to the local diffractometer axes. Se€iffrn_orient_mat-
rix_type.

[diffrn_orient_matrix]

Ire
_diffrn_orient_refln_[]

Data items in the DIFFRMORIENT_.REFLN category
record details about the reflections that define the orient
matrix used in measurement of diffraction intensities.

ation

Example 1 - typical outputlisting from Enraf—~Nonius CAD-4 diffrac-

tometer.

loop_
_%I_iffrn_orient_reﬂn_index_h
_diffrn_orient_refln_index_k
_diffrn_orient_refln_index_|
_diffrn_orient_refln_angle_theta
_diffrn_orient_refin_angle_phi
_diffrn_orient_refln_angle_omega

h

_diffrn_orient_refln_angle_kappa

-3 2 3 7.35 44.74 2.62 17.53
-4 1 0 9.26 83.27 8.06 5.79
0 0 6 5.85 -43.93 -25.36 86.20
2 1 3 7.36 -57.87 6.26 5.42
0 0 -6 5.85 -161.59 36.96 -86.79

:)-l?; 1 0 6.74 80.28 5.87 2.60
2 0 3 586 -76.86 -0.17 21.34
0 0 12 11.78 -44.02 -19.51 86.41
0 0 -12 11.78 -161.67 42.81 -86.61
-5 1 0 11.75 86.24 9.16 7.44
0 4 6 11.82 -19.82 10.45 4.19
5 0 6 1413 -77.28 10.17 15.34
8 0 0 20.79 -77.08 25.30 -13.96

_diffrn_orient_refln_angle_chi
_diffrn_orient_refln_angle_kappa
_diffrn_orient_refln_angle_omega
_diffrn_orient_refln_angle_phi
_diffrn_orient_refln_angle_psi
_diffrn_orient_refln_angle_theta
Diffractometer angles in degrees of a reflection used to define

the orientation matrix. Seediffrn_orient_matrix_UB_ and
_diffrn_orient_refln_index_h, *_k and * 7.

(numb

in list containing _diffrn_orient_refln_index_.

[diffrn_orient_refln]

Appears
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_diffrn_orient_refln_index_h
_diffrn_orient_refln_index_k

_diffrn_orient_refln_index_1 (numb

17

DIFFRN_RADIATION _WAVELENGTH

Polarisation ratio of the diffraction beam incident on the crys-
tal. It is the ratio of the perpendicularly polarised to the parallel
polarised component of the radiation. The perpendicular com-

The indices of a reflection used to define the orientation matrifonent forms an angle oliffrn_radiation_polarisn_norm

See_diffrn_orient_matrix_.

Appears in list as essential element of loop structure.
[diffrn_orient_refln]

_diffrn_radiation_[]
Data items in the DIFFRNRADIATION category describ
the radiation used in measuring diffraction intensities, its
limation and monochromatisation before the sample. H

D

col-

the DIFFRNDETECTOR category.

Example 1 - based on data set TOZ of WilligcBwith & Toze
[(1991). Acta Cryst. C47, 2276-2277].

_diffrn_radiation_type
_diffrn_radiation_monochromator

'Cu K
‘graphite’

\a

_diffrn_radiation_collimation
The collimation or focusing applied to the radiation.

May appear in list containing_diffrn_radiation_wave-
length_id.

Example(s):‘0.3 mm double-pinhole?,
‘focusing mirrors’

(chan)

‘0.5 mm?’,
[diffrn_radiation]

_diffrn_radiation_filter_edge (numb
Absorption edge imhgstoms of the radiation filter used.

May appear in list containing_diffrn_radiation_wave-
length_id. The permitted range is 0-8c0. [diffrn_radiation]

_diffrn_radiation_inhomogeneity (numb

Half-width in millimetres of the incident beam in the direction K-L~2~

perpendicular to the diffraction plane.

May appear in list containing_diffrn_radiation_wave-
length_id. The permitted range is 0-8co. [diffrn_radiation]

_diffrn_radiation_monochromator (char)

The method used to obtain monochromatic radiation. If a mon

chromator crystal is used the material and the indices of t

Bragg reflection are specified.

May appear in list containing_diffrn_radiation_wave-
length_id.

Example(s):‘Zr filter’,
‘equatorial mounted graphite’

‘Ge 2207, ‘none’,
[diffrn_radiation]

_diffrn_radiation_polarisn_norm (numb

The angle in degrees, as viewed from the specimen, between

ost-
sample treatment of the beam is described by data items indetermined.

to the normal to the diffraction plane of the sample.the plane
containing the incident and reflected beams).

May appear in list containing_diffrn_radiation_wave-
length_id. The permitted range is 0-8co. [diffrn_radiation]

_diffrn_radiation_probe (char)

Name of the type of radiation used. Itis strongly encouraged that
this field be specified so that the probe radiation can be simply

x-ray
neutron
electron
gamma

May appear

length_id

in list containing _diffrn_radiation_wave-

[diffrn_radiation]

_diffrn_radiation_type (char)

The nature of the radiation. This is typically a description of the
X-ray wavelength in Siegbahn notation.

May appear
length_id.

in list containing _diffrn_radiation_wave-
Example(s):‘Cu K\a’,
‘white-beam’

‘Cu E\a~in~?, ‘Cu K-L~2,3~7,

[diffrn_radiation]

_diffrn_radiation_xray_symbol (char)

The IUPAC symbol for the X-ray wavelength for probe radia-
tion.

K-L~3~ Ko in older Siegbahn notation

Koo in older Siegbahn notation

K31 in older Siegbahn notation

use where K-k and K-Lp are not resolved

in list containing_diffrn_radiation_wave-

[diffrn_radiation]

K-M~3n~

K-L~2,3~
May appear
length_id.

)_

e _diffrn_radiation_wavelength_[]

Data items in the DIFFRMNRADIATION WAVELENGTH
category describe the wavelength of the radiation use
measuring diffraction intensities. Iltems may lw®oped to
identify and assign weights to distinct wavelength com
nents from a polychromatic beam.

din

Example 1 - based on data set TOZ of WilliecBwith & Tozer
[(1991). Acta Cryst. C47, 2276-2277].

1.5418

cgffm_radiation_wavelength

h

perpendicular component of the polarisation and the diffraction

plane. Seediffrn_radiat ion_polarisn_ratio.

May appear in list containing_diffrn_radiation_wave-
length_id. The permitted range is —180.0-180.0.

[diffrn_radiation]

_diffrn_radiation_polarisn_ratio (numb

_diffrn_radiation_wavelength (numb
The radiation wavelength iarigstoms.

May appear
length_id.

in list
The

containing _diffrn_radiation_wave-
permitted range is 0-800.
[diffrn_radiation_wavelength]
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_diffrn_radiation_wavelength_id (char) _diffrn_refln_angle_chi

An arbitrary code identifying each value ofdiffrn_rad- ~diffrn_refln_angle_kappa

iation_wavelength. Items in the DIFFRNRADIATION cate- -diffrn_refln angle_ omega
gory are looped when nitiple wavelengths are used. This code-d1ffrn_refln_angle_phi
is usedto link with the diffrn_refin_ list. It mustmatchwith _diffrn_refln_angle_ psi

one of the_diffrn_refln_wavelength_id codes. _diffrn_refln_angle_theta (numb
Appears in list as essential element of loop structure. May match suphe diffractometer angles in degrees of a reflection. These cor-
sidiary data name(s):diffrn_refln_wavelength_id. respond to the specified orientation matrix and the original mea-

sured cell before any subsequent cell transformations.

Appearsin list containingdiffrn_refln_index_.
[diffrn_refln]

Example(s):‘x1’, ‘x2’, ‘neut’

[diffrn_radiation_wavelength]

_diffrn_radiation_wavelength_wt (numb _diffrn_refln_attenuator code (char)

The relative weight of a wavelength identified by the codgne code identifying the attenuator setting for this reflection.
_diffrn_radiation_wavelength_id in the list of wavelengths. This code must match one of th@liffrn attenuator code

Appears in list containing diffrn_radiation_wavelength_id. values.
Where no value is given, the assumed valué1iso’ . The permitted

. Appears in list containing diffrn_refln_index_. Must match
range is 0.0-1.0. [diffrn_radiation_wavelength] pp ¢ - - -

data name diffrn_attenuator_code. [diffrn_refln]

_diffrn_refln_counts_bg_1

_diffrn_refln_[] _diffrn_refln_counts_bg_2
Data items in the DIFFRNREFLN category record detalls _dqiffrn_refln_counts_net
about the interises measured in the diffraction experiment.  4iffrn_refln_counts_peak
The DIFFRNREFLN data items refer to individual inteh- 3 ¢fr1 refln counts total (numb
sity measurements, and must be included in looped lists| The” - - -
DIFFRN_REFLNS data items specify the parameters that ap- The diffractometer counts for the measurements: background
ply to all intensity measurements. The DIFFEREFLNS before the peak, background after the peak, net counts after
data items are not looped. background removed, counts for peak scan oitjpos and the
total counts (background plus peak).

Appears in list containing diffrn_refln_index_. The permitted

Example 1 - extracted from the CAD-4 listing 0pCTt(SQy)3 at
85 K (unpublished).

range is 8-co. [diffrn_refln]
loop_
_diffrn_refln_index_h
_diffrn_refln_index_k
_diffrn_refln_index_| . .
~diffr_refin_angle_chi _diffrn_refln crystal_id (chan
diffrn_refin_scan_rate Code identifying each crystal if nftiple crystals are used. Is

_diffrn_refln_counts_bg_1 . . L
diffrn_refin_counts, total used to link with_expt1_crystal_idinthe _exptl_crystal_

_diffrn_refin_counts_bg_2 list.

diffrn_refl le_thet o - . )
—Oirn_rern_angie_tneta Appears in list containing diffrn_refln_index_. Must match
_diffrn_refln_angle_phi

"diffrn_refin_angle_omega data name exptl_crystal_id. [diffrn_refln]
_diffrn_refln_angle_kappa
_diffrn_refln_scan_width
_diffrn_refln_elapsed_time
0 0-16 0.412 28 127 36 33.157 -75.846 16.404 _diffrn_refln_detect_slit_horiz
50.170 1.516 19.43 . .

num
0 0-15 0.412 38 143 28 30.847 -75.846 14.094 -diffrn_refln_detect_slit_vert ( y
30-1070141-5;6 113-382142 a> 130 28592 75846 11836 Total slit apertures in degrees in the diffraction planen@riz)
50170 1516 2132 and perpendicular to the diffraction plane ¢&ert) .
0 0-13 0. 412 26 120 37 26384 -75846 9.631 Appears in list containing.diffrn_refln_index_. The permitted
50170 1.450 21.68 range is 0.0-90.0. Qiffrn_refin]
0 0-12 0.0.97 129 618 153 24.218 -75.846  7.464
50.170 1.450 23.20
0 0-11 0.412 33 107 38 22087 -75.846 5.334
50.170 1.384 23.55 . .
#---- data truncated for brevit y - - _dlffrn_refln_elapsed_t1me (numb

3 4 -5 0.103 91 465 75 31407 -54.811 45519

42705 1516 2084.07 Elapsed time in minutes from the start of diffraction measure-

314 -6 0.103 84560 79 32.228 -55.841 44.745 ment to the measurement of this intensity.
-38.092 1516 2085.57 ) Appears in list containing diffrn_refln_index_. The permitted
# - - - - data truncated for brevit y----

range is 0.6 00. [diffrn_refln]
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_diffrn_refln_index_h Appears in list containingdiffrn_refln_index_. The permitted
_diffrn_refln_index_k range is 0.6-90.0. diffrn_refln]
_diffrn_refln_index_1 (numb

Miller indices of a measured reflection. These need not match )

the _refln_index_h, *_k, *_1 values if a transformation of _diffrn_refln_sint/lambda (numb

the original measured cell has taken place. Details of thehe (sirg)/ value in reciprocahhgstoims for this reflection.
cell transformation are described iRiffrn_reflns_reduct-

ion_process. See a|SO_diffrn_reflns_transf_matrix_ .

Appearsin list as essential element of loop structud@ ffrn_ref1n]

Appears in list containing. diffrn_refln_index_. The permitted
range is 0.0+ 00. [diffrn_refln]

_diffrn_refln_intensity_net _diffrn_refln_standard_code (char)

-diffrn_refln_intensity_sigma (umb  The code identifying that this reflection was measured as a stan-

Net intensity and standard uncertainty (e.s.d.) calculated frogard intensity. This is the case if the code matched one of the
the diffraction counts after the attenuator and standard scale$;¢fyn_standard_refln_code values.

have begn 'applled.. . . Appears in list containing diffrn_refln_index_. Must match
Appears in list containing diffrn_refln_index_. The permitted Jata name diffrn_standard_refln_code.
range is 8-co. [diffrn_refln]
Example(s):¢12, <27, €37, ‘s1’, ‘s2’, ‘s3’, ‘A’, ‘B?,

. ‘«c [diffrn_refln]
_diffrn_refln_scale_group_code (char)
The code identifying the scale applying to this reflection. This
code must match with a specifiediffrn_scale_group_code
value.

Appears in list containing diffrn_refln_index_. Must match

_diffrn_refln_wavelength (numb

The mean wavelength engstoms of radiation used to measure

data name diffrn_scale_group_code. [diffrn_refln] the intensity of this reflection. This is an important parameter
for data collected using energy dispersive detectors or the Laue

. method.

_diffrn_refln_scan_mode (char) A i list aini ™ ted
. e . . . ppears In list containing. diffrn_refln_index_. e permitte

The code identifying the mode of scanning with a d'ﬁ'rangeis 0.0500. [diffrn_refln]
ractometer. See _diffrn_refln_scan_width and
_diffrn_refln_scan_mode_backgd.

om w scan _diffrn_refln wavelength_id (char)

ot wl26 scan ] - ]

q Q-scans (arbitrary reciprocal directions) Code identifying the wavelength in theliffrn_radiation_
Appears in list containingdiffrn_refln_index_. list.

[diffrn_refln]  Appears in list containing diffrn_refln_index_. Must match
data name diffrn_radiat ion_wavelength_id.

_diffrn_refln_scan_mode_backgd (chan  Example(s):‘x1’, ‘x27, ‘neut’ [diffrn_refln]

The code identifying the mode of scanning a reflection to mea-
sure the background intensity.

st stationary counter background
mo moving counter background _diffrn_reflns_[]
Appears in list containing diffrn_refln_index_. Data items in the DIFFRMNREFLNS category record de-
[diffrn_refln] |tails about the set of inteitfes measured in the diffractign
experiment. The DIFFRNREFLN data items refer to in-
diffrn refln scan rate (humb) dividual_intensity measurements, and n_1ust be inc_Iuded in
- - - - looped lists. The DIFFRDNREFLNS data items specify the
The rate of scanning a reflection to measure the intensity in desarameters that apply to all intensity measurements.| The
grees per minute. DIFFRN_REFLNS data items are not looped.

Appearsin list containingdiffrn_refln_index_. - -
[diffrn_refln] Example 1 - based on data set TOZ of WilligcBwith & Toze

[(1991). Acta Cryst. C47, 2276-2277].

. . _diffrn_reflns_number 1592
_diffrn_refln_scan_time_backgd (numb “diffm_refins_av_R_equivalents 0
The time spent measuring each background in seconds. _diffm_reflns_av_sigmal/netl 027

L L _diffrn_reflns_limit_h_min 0
Appears in list ContalnIng_diffrn_refln_index_. diffrn refins limit h max 6
[diffrn_refln] _diffrn_refins_limit_k_min 17

_diffrn_reflns_limit_k_max 0

. . _diffrn_reflns_limit_|_min 0
_diffrn_refln_scan_width (numb | Zgiffrn_refins_timit_I_max 22
The scan width in degrees of the scan mode defined by the cqg@fn.refins_theta_min 371

_diffrn_reflns_theta_max 61.97

_diffrn_refln_scan_mode.
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_diffrn_reflns_av_R_equivalents (numb diffrn_scale_group_[]

The residual} _ [avA(l)|/ > [av(l)]] for symmetry-equivalent | Data items in the DIFFRNSCALE_ GROUP category record
reflections used to calculate the average intenaWy). The | details of the scaling factors applied to place all intensitigs in
avA(l) term is the average difference betweai) and the in- | the reflection lists on a common scale. Scaling groups mjght,

dividual symmetry-equivalent intensities. for instance, correspond to each film in altixfilm data set,
The permitted range is 0-8c0. [diffrn_reflns] or each crystal in a niti-crystal data set.
Example 1 - hypothetical example.
_diffrn_reflns_av_sigmal/netI (numb loop_
Measure I |o(1)]/ 3 [neql)[] for all measured reflections. |~ —scae oot ver
The permitted range is 0-8c0. [diffrn_reflns] 1 .86473
2 1.0654
_diffrn_reflns_limit_h_max _diffrn_scale_group_code (chan
_diffrn_reflns_limit_h_min The code identifying a specific measurement grogyg.(for
_diffrn_reflns_limit_k_max multi-film or multi-crystal data). The code must match a
—d:!'ffrn—reflns—l:!'m:!'t—k—mln _diffrn_refln_scale_group_code in the reflection list.
_d:!.ffrn_reflns_l:!.m:!.t_l_ma..x Appears in list as essential element of loop structure. May match sub-
_diffrn_reflns_limit_1_min (nump sidiary data name(s):diffrn_refln_scale_group_code.
The limits on the Miller indices of the intensities specified byexample(s):<17, <27, 37, <s1>, 4, B>, ‘ci’, ‘c2’,
_diffrn_refln_index_h,*_k, *_1. (e3> [diffrn_scale_group]
diff £1 .
[diffrn_refins] _diffrn_scale_group_I_net (numb
The scale for a specific measurement group which is to be
_diffrn_reflns_number (numbh  multiplied with the net intensity to place all intensities in the

The total number of measured intensities, excluding reflectionsliffrn_refln_oOr _refln_ list on a common scale.
that are classed as systematically absent arising from transfpears in list containingdiffrn_scale_group_code. The per-
tional symmetry in the crystal unit cell. mitted range is 0.8-co. [diffrn_scale_group]

The permitted range is98co. [diffrn_reflns]

_diffrn_source_[]
) ) Data items in the DIFFRNMSOURCE category record detajils
_diffrn reflns_reduction_process (cha) | of the source of radiation used in the diffraction experiment.
A description of the process used to reduce the intensity ds
into structure-factor magnitudes.

LIczlxample 1 - based on PDB entry 5HVP and laboratory records for
the structure corresponding to PDB entry SHVP.

Example(s):‘data averaged using Fisher test’ _diffrn_source ‘rotating anode X-ray tube’
[diffrn_reflns] _diffrn_source_type 'Rigaku RU-200’
_diffrn_source_power 50
_diffrn_source_current 180
. _diffrn_source_size '8 mm x 0.4 mm broad focus’
_diffrn_reflns_theta_max
diffrn_reflns_theta_min num . .
- S - - ] B ( H _diffrn_radiation_source (chan)
¢ angle limits in degrees for the measured intensities. This definition has been superseded and is retained here only for
The permitted range is 0-690.0. Miffrn_reflns] archival purposes. Use instead diffrn_source

The source of radiation.

_diffrn_reflns_transf_matrix_i11 [diffrn_source]

_diffrn_reflns_transf_matrix_12 _diffrn_source (chan

_diffrn_reflns_transf_matrix_13 (At
Tqiffrn reflns transf matrix 21 The general class of the source of radiation.

_diffrn_reflns_transf_matrix_22 Example(s):‘sealed X-ray tube?’, ‘nuclear reactor?’,
_diffrn_reflns_transf_matrix_23 ‘spallation source’, ‘electron microscope’,
_diffrn_reflns_transf matrix_31 ‘rotating-anode X-ray tube’, ‘synchrotron’
_diffrn_reflns_transf_matrix_32 [diffrn_source]
_diffrn_reflns_transf_matrix_33 (numb .
. . . _diffrn_source_current (char)
Elements of the matrix used to transform the diffraction reﬂecl-_he current in milliamperes at which the radiation source was
tion indices_diffrn_refln_index_h, *_k, *_1 into the _re- P
fln_index_h, *_k, *_1 indices. operated.
11 12 1 [diffrn_source]
h k Ly 21 22 23)=(h Kk I diffrn_source_details chan
( )dlffractlon <31 32 3; ( ) - - - ( )

A description of special aspects of the source used.
[diffrn_reflns] [diffrn_source]
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_diffrn_source_power (numbh  Example(s):‘17, 2, ‘37, ‘s17, ‘av,
The power in kilowatts at which the radiation source was opefB’ [diffrn_standard_refln]
ated. _diffrn_standard_refln_index_h
[diffrn_source] _diffrn_standard_refln_index_k
) ) _diffrn_standard_refln_index_1 (numb
-diffrn_source_size (cha)  iller indices of standard reflections used in the diffraction mea-

The dimensions of the source as viewed from the sample.  surement process.

Appears in list as essential element of loop structure.

Example(s):‘8mm x 0.4 mm fine-focus’, ‘broad focus’ .
[diffrn_standard_refln]

[diffrn_source]

_diffrn_source_target (char) _diffrn_standards_[]

The chemical el i bol for the X ¢ t v th Data items in the DIFFRMNSTANDARDS category record
€ chemica’ element Symbol for the A-ray targe (usually Setails about the set of standard reflections used to mgnitor
anode) used for generation of X-rays. This can be used also

spallation sources %tensity stability during measurement of diffraction inten-
P ) sities. Note that these records describe properties common

H He Li Be B c u 0 F e Ha to the set of standard reflections, not the standard reflegtions
Mg Al Si P S cl Ar K Ca Sc Ti themselves.
N Cr Mn Fe Co HNi Cu Zn Ga Ge As - -
Se Br Kr BRb Sr Y 7r Wb Mo Tc Ru Example 1 - based on data set TOZ of WilliecBwith & Toze
Rh Pd Ag Cd In Sn Sb Te I Xe Os [(1991). Acta Cryst. C47, 2276-2277].
B Le Co Pr K Pa S m G4 T Dy |QRERARATE 0
Ho Er Tm Yb Lu Hf Ta W Re Os Ir :diffm:standards:decay_&a 0
Pt Au Hg T1 Pb Bi Po At Rn Fr Ra
2; ;2 ;: Er o PuAmo Cn B[lziffcjn_sfjrce] _diffrn_standards_decay_% (numb
The percentage decrease in the mean of the intensities for the
di set of standard reflections at the start of the measurement pro-
_diffrn_source_type (char)

cess and atthe finish. This value usually affords a measure of the

The make, model or name of the source of radiation. overall decay in crystal qlity during the diffraction measure-

Example(s):‘HSLS beamline X8C’, ‘Rigaku RU200’ ment process. Negative values are used in exceptional instances
[diffrn_source] where the final intensities are greater than the initial ones.
The permitted range is co—100. [diffrn_standards]

_diffrn_source_voltage (chan §iffrn_standards_interval_count

The voltage in kilovolts at which the radiation source was oper-diffrn_standards_interval_time (numb

ated. The number of reflection intensities, or the time in minutes, be-
[diffrn_source] tween the measurement of standard reflection intensities.
The permitted range is98co. [diffrn_standards]
_diffrn_standard_refln_[] _diffrn_standards_number (nump

Data items in the DIFFRMSTANDARD_REFLN category The number of unique standard reflections used in the diffraction
record details about the reflections treated as standards durmeasurements.

ing the measurement of diffraction intensities. Note that The permitted range is8co. [diffrn_standards]
these are the individual standard reflections, not the results )

of the analysis of the standard reflections. -diffrn_standards_scale_sigma (numb

The standard uncertainty (e.s.d.) of the individual mean standard
Example 1 - based on data set TOZ of WilligcBwith & Tozef scales applied to the intensity data.

[(1991). Acta Cryst. C47, 2276-2277].

loop_
_diffrn_standard_refln_index_h
_diffrn_standard_refin_index_k exptl []
SUm._standard_refin.index.t Data items in the EXPTL category record details about the
experimental work prior to the intensity measurement, [and
about the absorption correction technique employed.

The permitted range is 0-8c0. [diffrn_standards]

_diffrn_standard_refln_code (chan) = 51 based U St 1996) Acta Crost. 52
The code identifying a reflection measured as a standard reﬂegégzn_ng%i_ ased on a paper by Steiner [( ). Acta Cryst. '

tion with the indices diffrn_standard_refln_index_. This

is th d thasi in th _exptl_absorpt_coefficient_mu 0.962

IS the same Cco e as lNA@iffrn_refln_standard_code IN (NE _exptl_absorpt_correction_type psi-scan
_diffrn_refln_ list. _exptl_absorpt_process_details

Appears in list containing _diffrn_standard_refln_in- North, Phillips & Mathews (1968)

_exptl_absorpt_correction_T_min  0.929

dex_. May match subsidiary data name(siffrn_refln_stand- “exptl_absorpt_correction_T_max 0997

ard_code.
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_exptl_absorpt_coefficient_mu (numh  _exptl_crystal_colour (char)

The absorption coefficientin reciprocal millimetres calculated The colour of the crystal.
from the atomic content of the cell, the density and the radiati
wavelength.

The permitted range is 0-8c0. [expt1]

oluay appear in list containingexptl_crystal_id.

Example(s):‘dark green’ [exptl_crystal]

_exptl_absorpt_correction_T_max
_exptl_absorpt_correction_T_min (numh  _exptl_crystal_density_diffrn (numb

The maximum and minimum transmission factors for the cryst@lensity values calculated from crystal cell and contents. The
and radiation. These factors are also referred to as the abSOrpmS are megagrams per cubic metre (grams per cubic centime-
correctionA or 1/A*. tre).

The permitted range is 0-01.0. expt1] May appear in list containing exptl_crystal_id. The permitted

_exptl_absorpt_correction_type (chap ~angeis 0.0-co. [exptl_crystal]

The absorption correction type and method. The value ‘empiri-
cal’ shouldnotbe used unless no more detailed information is

. exptl_crystal_density_meas num

available. -expti_cry - V- (nump

analytical analytical from crystal shape Density values m_easured using standard ch(_emical and physical

cylinder cylindrical methods. The units are megagrams per cubic metre (grams per

empirical empirical from intensities cubic centimetre).

gaussian Gaussian from crystal shape May appear in list containingexptl_crystal_id. The permitted

integration integration from crystal shape range is 0.0-co. [expt1_crystal]

multi-scan  Symmetry-related measurements -

none no absorption correction applied

numerical numerical from crystal shape )

psi-scan 1)-scan corrections _exptl_crystal_density_meas_temp (numb

refdelf refined fromAF Temperature in kelvins at which exptl_crystal_dens-

sphere spherical

ity_meas Was determined.

May appear in list containingexptl_crystal_id. The permitted
_exptl_absorpt_process_details (chan) rangeis 0.8+coc. [exptl_crystal]
Description of the absorption process applied to the intensities.

A literature referencet®uld be supplied fop-scan techniques.

[exptl]

_exptl_crystal_density_method (char)
Example(s):‘ Tompa analytical’, ‘MolEN (Fair, 1990)°, Th hod d .
‘(North, Phillips & Mathews, 1968)° [exptl] e method used to measuréptl_crystal_density_meas.
May appear in list containingexptl_crystal_id.
_exptl_crystals_number (numb L
. . Example(s):‘flotation in aqueous KI?, ‘not measured’,
The total number of crystals used in the measurement of intery; . .
L. erman density torsion balance’ [exptl_crystal]
sities.
The permitted range is%co. [expt1]
_exptl_special_details (chan -exptl_crystal_description (chan)

Any special information about the experimental work prior téA description of the quality and habit of the crystal. Dimensional
the intensity measurement. See alséxptl_crystal_prep- dataare better placedin thexptl_crystal_face_dataitems.
aration. May appear in list containingexptl_crystal_id.

[exptl] [exptl_crystal]

_exptl_crystal_[]
Data items in the EXII;TJ.CRY%TAL category record details  —8*Ptl-crystal_F_000 (nump
about experimental measurements on the crystal or crystalsThe effective number of electrons in the crystal unit cell con-
used, such as shape, size, density, and so on. tributing toF(000). It may contain dispersion contributions, and
is calculated as

Example 1 - based on data set TOZ of WilligcBwith & Toze

[(1991). Acta Cryst. C47, 2276-2277]. F(000) = [Z:(ff +£2))4/?

exptl_crystal_description rism . . .
:exzt,:c,;'sta[wmu,p P colourless f. = real part of the scattering factorséat= 0, fi = imaginary
_exptl_crystal_size_max 0.32 part of the scattering factors &t= 0.
_exptl_crystal_size_mid 0.27 N . . .
“exptl_crystal_size. min 0.10 May appear in list containingexptl_crystal_id. The permitted
_exptl_crystal_density_diffrn 1.146 rangeis 0.0-co. [exptl_cryst al]
_exptl_crystal_density_meas ?
_exptl_crystal_density_method 'not measured’
_exptl_crystal_F_000 656

_exptl_crystal_id (char)
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Code identifying each crystal if nitiple crystals are used. It is _exptl_crystal_face_perp_dist (numb
usedto link with_diffrn_refln_crystal_idinintensity mea- The perpendicular distance in millimetres of the face to the cen-
surementand withrefln_crystal_id in the _refin_ list. tre of rotation of the crystal.

A_ppears in list as essential element of loop §tructure. May match SuRf)pears in list containingexpt1_crystal_face_index_.The per-
S|d|ary data name(s): _diffrn_refln_crys- | itad range is 0.0+ . [exptl_crystal_face]
tal_id. [exptl_crystal]

_exptl_crystal_preparation (char)

_geom_[]
Data items in the GEOM and related (GEOMNGLE,
GEOM_.BOND, GEOM.CONTACT, GEOMHBOND and

Details of crystal growth and preparation of the crystab(
mounting) prior to the intensity measurements.

Mayappearlln list containingexpt1 _crystal_id GEOM.TORSION) categories record details about fthe
Example(s): . . molecular and crystal geometry, as calculated from the con-
mounted in an argon-filled quartz capillary’ tents of the ATOM, CELL, and SYMMETRY data. Geonje-

[exptl_crystall |0 jata are usually redundant, in that they can be calculated

from other more fundamental quities in the data block.
They serve, however, the dual purpose of providing a check
on the correctness of both sets of data, and of enabling the
most important geometric data to be identified for publjca-

tion by setting the appropriagublication flag.

_exptl_crystal_size_max
_exptl_crystal_size_mid
_exptl_crystal_size_min
_exptl_crystal_size_rad (numb

The maximum, medial and minimum dimensions in millimetres
of the crystal. If the crystal is a sphere or a cylinder then theexample 1 - based on data set bagan of Yamane & DiSalvo [(1996).
*_rad item is the radius. These may appear in a list witz- | Acta Cryst. C52, 760-761].
ptl_crystal_id if multiple crystals are used in the experiment] geom_special_details

May appear in list containingexptl_crystal_id. The permitted |: All esds (except the esd in the dihedral angle between

range is 0.0 00. [exptl_crystal] two .I.s. planes) are estimated usjng the full c.ovgr?ance
matrix. The cell esds are taken into account individually

in the estimation of esds in distances, angles and

torsion angles; correlations between esds in cell
_exptl_crystal_face_ [] parameters are only used when they are defined by crystal

Data items in the EXPTICRYSTAL_FACE category record symmetry. An approximate (isotropic) treatment of cell

details of the crystal faces esds is used for estimating esds involving l.s. planes.

Example 1 - based on structure PAWD2 of Vittal & Deahd96).
Acta Cryst. C52, 1180-1182].

loop__ _geom_special_details (char)
_expt:_crysta:_zace_i”SBX_E The description of geometrical information not covered by the
e e existing data names in the geometry categories, such as least-

_exptl_crystal_face_index_|

_exptl_crystal_face_perp_dist squares planes.

0 1 2 18274

1 0 -2 a7s7L [geon]

1 1 2 17845

2 1 0 21010

1 0 2  .18849

1 -1 2 .20605 ) _ _geom_angle_[] _

2 1 0 24680 Data items in the GEOMANGLE category record details
L2 0  .19688 about the bond angles, as calculated from the contents pf the
o t 2 1526 ATOM, CELL, and SYMMETRY data.

. . Example 1 - based on data set TOZ of WilliecBwith & Toze
-exptl_crystal_face_diffr_chi [(1991). Acta Cryst. C47, 2276-2277].
_exptl_crystal_face_diffr_kappa |

. \ oop_

_exptl_crystal_face_d:!.ffr_ph:!. _geom_angle_atom_site_label_1
_exptl_crystal_face_diffr_psi (numb _geom_angle_atom_site_label_2
The diffractometer angle settings in degrees for a specific crys ta?e"m—a”g:e—amm—s“e—'abe'—3
i i . _geom_angle
face associated Withexptl_crystal_face_perp_dist. “geom_angle_site_symmetry_ 1
Appears in list containing _exptl_crystal_face_index_. _geom_angle_site_symmetry_2
[exptl_crystal_'face] _geom_angle_site_symmetry_3
_geom_angle_publ_flag
. C2 01 C5 1116(2) 1555 1555 1 555 yes
_exptl_crystal_face_:!.ndex_h 01 C2 C3 1109(2) 1555 1555 1 555 yes
_exptl_crystal_face_index_k 01 C2 021 122.2(3) 1555 1555 1 555 yes
_exptl_crystal_face_index_l (numb C3 C2 021 127.0(3) 1555 1555 1_555 yes
S . . C2 C3 N4 101.3(2) 1555 1555 1555 yes
Miller indices of the crystal face associated with the valde- |, c3 c3a1 111.32) 155 155 1555 yes
ptl_crystal_face_perp_dist. C2 C3 H3 107(1) 1555 1555 1 555 no
Appears in list as essential element of loop structurgN4 ©3 €31 116.7() 1585 1555 1855 yes
# - - - - data truncated for brevity - -
[exptl_crystal_face]
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_geom_angle (nump _geom_bond_[]

Data items in the GEOMBOND category record details
about bonds, as calculated from the contents of the ATOM,
CELL, and SYMMETRY data.

Angle in degrees defined by the three sites
_geom_angle_atom_site_label_1,*_2 and *_3. Site at *_2
is at the apex of the angle.

Appears in list containing_geom_angle_atom_site_label_. Example 1 - based on data set TOZ of WilligcBwith & Toze
[geom_angle] [(1991). Acta Cryst. C47, 2276-2277].

loop_
_geom_bond_atom_site_label_1
_geom_bond_atom_site_label_2
_geom_bond_distance
_geom_bond_site_symmetry_1

_geom_angle_atom_site_label_1 “geom_bond_site_symmetry_2
_geom_angle_atom_site_label_2 _geom_bond_publ_flag

. 01 C2 1.342(4) 1555 1555 yes
_geom_angle_atom_site_label_3 (char) 01 C5 1.439(3) 1555 1555 yes

. ) ) C2 C3 1512(4) 1555 1555 vyes
The labels of the three atom sites which define the angle speez o021 1.1994) 1555 1555 yes
ified by _geom_angle. These must match labels specified agCc3 N4 1465@3) 1555 1555 yes

R : : : e . [C3 €31 1.537(4) 1555 1555 vyes
_atom_site_label in the atom list. Label 2 identifies the site Ca W3 1003 1685 1885 Mo

at the apex of the angle. N4 C5 1.472(3) 1555 1555 vyes

Appears in list as essential element of loop structMest match data |~~~ = dat@ tuncated for brevity

name_atom_site_label. [geom_angle]

_geom_bond_atom_site_label_1
_geom_bond_atom_site_label_2 (char)
The labels of two atom sites that form a bond. These must match

_geom_angle_publ_flag (chan)  labels specified asatom_site_label in the atom list.

. . . . . L Appears in list as essential element of loop structivieist match data

This code signals if the angle is referred to in a publication (:ng?]e P

; Do atom_site_label. [geom_bond]
should be placed in a table of significant angles.

no do not include angle in special list geom_bond_distance (numb
n abbreviation for no” The intramolecular bond distanceangstoms.

yes do mCIl_Jd(_e angleﬂln s?emal list Appears in list containing geom_bond_atom_site_label_. The
y abbreviation for “yes permitted range is 0-8-cc. [geom_bond]

Appears in list containing_geom_angle_atom_site_label_.

Where no value is given, the assumed valugnis’ . [geom_angle] geom_bond_publ_flag (chay)
This code signals if the bond distance is referred to in a publica-
tion or should be placed in a list of significant bond distances.

no do not include bond in special list

_geom_angle_site_symmetry_1 n abbreviation for “no”

. yes do include bond in special list
_geom_angle_site_symmetry_2 abbreviation for “yes”
_geom_angle_site_symmetry_3 (chan) Appearsm list containinggeom_bond_atom_site_label_.Where

no value is given, the assumed valué i [geom_bond]

The symmetry code of each atom site as the symmetry-

equivalent position numben™ and the cell translation number

‘kim’. These numbers are combined to form the codélii  _geom_bond_site_symmetry_1

or nkim. The character string_klm is composed as follows: —geom_bond_site_symmetry_2 (chan

n refers to the symmetry operation that is applied to the coofthe symmetry code of each atom site as the symmetry-
dinates stored inatom_site_fract_x, _atom_site_fract_y equivalent position numben*and the cell translation number
and _atom_site_fract_z. It must match a number given in ‘kim’. These numbers are combined to form the coalélin
_symmetry_equiv_pos_site_id. k, | andmreferto thetransla- or n_kim. The character string_klm is composed as follows:
tions that are subsequently applied to the symmetry transformedefers to the symmetry operation that is applied to the coor-
coordinates to generate the atom used in calculating the anglinates stored inatom_site_fract_x, _atom_site_fract_y
These translation(y, z) are related tol |, m) by the relations and _atom_site_fract_z. It must match a number given in
k=5+x1=5+y,m=5+z By adding 5 to the translations, _symmetry_equiv_pos_site_id. Kk | andmreferto the transla-

the use of negative numbers is avoided. tions that are subsequently applied to the symmetry transformed
coordinates to generate the atom used in calculating the angle.
These translationx(y, z) are related tok, |, m) by the relations
Example(s):¢ . > (no symmetry or translation to site)a’ (4th sym- K=5+X1=5+y,m=5+z By adding 5 to the translations,
metry operation applied),7_e645> (7th symm. posn.;aonx; —bon the use of negative numbers is avoided.

y) [geom_angle] Appears in list containing geom_bond_atom_site_label_.

Appearsin list containing geom_angle_atom_site_label_.



cif_core.dic 25 GEOM_HBOND

Example(s):¢ .’ (no symmetry or translation to siteja> (4th sym-  Example(s):¢.> (ho symmetry or translation to site)4’ (4th sym-
metry operation applied),7_645 (7th symm. posn.;aonx; —bon  metry operation applied},7 _645’ (7th symm. posn.;aonx; —b on
y) [geom_bond] Y) [geom_contact]

_ - _geom_contact_[] | _geom_hbond_[]
Data items in the GEOMCONTACT category record details Data items in the GEOMIBOND category record details

aboutinteratomic contacts, as calculated from the contents off apout hydrogen bonds, as calculated from the contents of the
the ATOM, CELL, and SYMMETRY data. ATOM, CELL, and SYMMETRY data.

Example 1 - based on data set CLPHOG6 of Ferguson, Ruhl, MgKer- Example 1 - based ongH13CIN2O.H,0, reported by Palmer, Pug
vey & Browne [(1991). Acta Cryst. C48, 2262-2264]. dle & Lisgarten [(1993). Acta Cryst. C49, 1777-1779].

loop_
_geom_contact_atom_site_label_1
_geom_contact_atom_site_label_2
_geom_contact_distance
_geom_contact_site_symmetry_1
_geom_contact_site_symmetry_2
_geom_contact_publ_flag

loop_
_geom_hbond_atom_site_label_D
_geom_hbond_atom_site_label_H
_geom_hbond_atom_site_label A
_geom_hbond_distance_DH
_geom_hbond_distance_HA
_geom_hbond_distance_DA

o(1) 0@ 2.735@3) . . yes _geom_hbond_angle_DHA
H(O1) 0(2) 1.82 - - ho _geom_hbond_publ_flag
N6 HN6 OW 0.888(8) 1.921(12) 2.801(8) 169.6(8) yes
OW HO2 07 0.917(6) 1.923(12) 2.793(8) 153.5(8) yes
_geom_contact_atom_site_label_1 ow HO1 N10 0.894(8) 1.886(11) 2.842(8) 179.7(9) vyes
_geom_contact_atom_site_label_2 (char)
The labels of two atom sites that are within contact distance. The
labels must matchatom_site_label codes in the atom list. ~ —g&eom_hbond_angle DHA (nump
Appears in list as essential element of loop structiMiest match data Angle  in  degrees defined by the three sites
name_atom_site_label. [geom_contact] _geom_hbond_atom_site_label D, *_H and *_a. Site at * p
(the hydrogen atom participating in the interaction) is at the apex
_geom_contact_distance (numb of the angle.

Appears in list containing_geom_hbond_atom_site_label_.

The interatomic contact dlstanceangstoms. [geom_hbond]

Appears in list containing_geom_contact_atom_site_label_.
The permitted range is 0-8cc. [geom_contact]
_geom_hbond_atom_site_label_D
_geom_hbond_atom_site_label_H

_geom_contact_publ_flag (char) .
bgeom_hbond_atom_s1te_1abe1_A (char)

This code signals if the contact distance is referred to in a pu ; .
lication or should be placed in a list of significant contact dis] "e labels of three atom sites (respectively the donor, hydro-

tances. gen atom and acceptor atom) participating in a hydrogen bond.
o do not include distance in special list Tthes?_ nt1ust match labels specified @asom_site_label in the
n abbreviation for “no” atom list.
yes do include distance in special list Appears in list as essential element of loop structivieist match data
y abbreviation for “yes” name_atom_site_label. [geom_hbond]

Appears in list containing_geom_contact_atom_site_label_.

Where no value is given, the assumed valugis’ . tact .
9 [geom_contact] _geom_hbond_distance_DH

) _geom_hbond_distance_HA
_geom_contact_site_symmetry_1 _geom_hbond_distance_DA (numb

-geom_contact_site_symmetry_2 (chan) Distances imhgstoms between the donor and hydrogen),

The symmetry code of each atom site as the symmetrydrogen and acceptor () and donor and acceptor_(5a)
equivalent position numben® and the cell translation number sjtes in a hydrogen bond.

Klm'. These numbers are c_:omblne_d to form the codlein . Appears in list containing geom_hbond_atom_site_label_. The
or nkim. The character strlng_kl_m is cor_npose(_j as follows: permitted range is 0-8co. [geom_hbond]
n refers to the symmetry operation that is applied to the coor-

dinates stored inatom_site_fract_x, _atom_site_fract_y

and _atom_site_fract_z. It must match a number given in _geom_hbond_publ_flag (char)

_symmetry_equiv_pos_site_id. k,|andmrefertothe transla- ;éignals if the hydrogen bond information is referred to in a pub-

tions that are subsequently applied to the symmetry transformgghtion or should be placed in a table of significant hydrogen-
coordinates to generate the atom used in calculating the antdgnd geometry.

Ifle;e+tra?S_Iaglinsg(y,_z)sa:e reéate((:ljé(_)l( I,5m) bg the rellatl(_)ns do not include bond in special list
= X1=5+y,m= z. By adding 5 to the translations, abbreviation for “no”
the use of negative numbers is avoided. yes do include bond in special list

Appearsin list containing geom_contact_atom_site_label_. y abbreviation for “yes”
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Appears in list containing_geom_hbond_atom_site_label_. _geom_torsion_atom_site_label_3

Where no value is given, the assumed valuenis’ . [geom_hbond] _geom_torsion_atom_site_label_4 (char)
_geom_hbond_site_symmetry_D The labels of the four atom sites which define the torsion angle
_geom_hbond_site_symmetry_H specified by_geom_torsion. These must match codes specified
_geom_hbond_site_symmetry_A (char) @S_atom_site_label in the atom list. The torsion angle defi-

The symmetry code of each atom site as the symmetrgjtion should be that of Klyne and Prelog. The vector direction
" . o . y
equivalent position numben* and the cell translation number _-13be1-2 10 *_label_3 is the viewing direction, and the tor
‘kIm'. These numbers are combined to form the codlm SO0 angle is the angl_e of twist required to Superimpose the pro-
or nkim. The character string_kim is composed as follows: jection of the vector site2—site1 onto the projection of the vector

n refers to the symmetry operation that is applied to the COO§jte3—site4. Clo_ckwise torsions are positive, anticlockwise tor-
dinates stored inatom_site_fract_x, _atom_site_fract_y Sions are negative.

and _atom_site_fract_z. It must match a number given in  Ref: Klyne, W. & Prelog, V. (1960)Experientia 16, 521—
_symmetry_equiv_pos_site_id. K, | andmrefertothe transla- 523.

tions that are subsequently applied to the symmetry transformgd
coordinates to generate the atom used in calculating the anq{é
These translationx(y, 2) are related tok, |, m) by the relations
k=5+x,1=5+y,m=>5+z By adding 5 to the translations,
the use of negative numbers is avoided.

Appears in list containing geom_hbond_atom_site_label_.

pears in list as essential element of loop structiveist match data
me_atom_site_label. [geom_torsion]

Example(s):¢ .’ (no symmetry or translation to sitea> (4th sym-

metry operation applied},7_645 (7th symm. posn.; &onx; —b on -geom_torsion_publ_flag (char)

y) [geom_hbond]  1hig coge signals if the torsion angle is referred to in a publica-
tion or should be placed in a table of significant torsion angles.
_geom_torsion_ [ no do not include angle in special list

Data items in the GEOMORSION category record detajls n abbreviation for “no”

aboutinteratomic torsion angles, as calculated from thejcon-  ys do include angle in special list

tents of the ATOM, CELL, and SYMMETRY data. v abbreviation for “yes”

Example 1 - based on data set CLPHOG6 of Ferguson, Ruhl, M¢Ker- Appears in list containing geom_torsion_atom_site_label_.

vey & Browne [(1991). Acta Cryst. C48, 2262-2264]. Where no value is given, the assumed valugnis’ . [geom_torsion]

loop_

_geom_torsion_atom_site_label 1

_geom_torsion_atom_site_label_2

_geom_torsion_atom_site_label_3

_geom_torsion_atom_site_label_4

_geom_torsion

_geom_torsion_site_symmetry_1 _geom_torsion_site_symmetry_1

_geom_torsion_site_symmetry_2 . .

_geom_torsion_site_symmetry_3 _geom_torsion_site_symmetry_2

—gzg:—tgzgg:—;ﬁebl—i{a";"‘e”y—“ _geom_torsion_site_symmetry_3

c@ 0@ cm c@ 7182 L yes _geom_torsion_site_symmetry_4 (char)

C(7) O C(9 C(10) -168.0(3) . . . 2.666 yes

gg;’) gg ESL) gg lg;;g T e e The symmetry code of each atom site as the symmetry-
o) C() C@) C@) -1795@) ST . equivalent position numben* and the cell translation number
o(1) Cl) C@ Cc@  -06() o no ‘klm’. These numbers are combined to form the coalélnt

or nkim. The character string_klm is composed as follows:

n refers to the symmetry operation that is applied to the coor-
_geom_torSion (nump dinates stored inatom_site_fract_x, _atom_site_fract_y

The torsion angle in degrees bounded by the four atom sites idetild _atom_site_fract_z. It must match a number given in
tified by the_geom_torsion_atom_site_label_ codes. These _symmetry_equiv_pos_site_id. k,I andmrefer to the transla-
must match labels specified astom_site_label in the atom tions that are subsequently applied to the symmetry transformed
list. The torsion angle definitionhsuld be that of Klyne and coordinates to generate the atom used in calculating the angle.

Prelog. These translationx(y, 2) are related tol, |, m) by the relations
Ref: Klyne, W. & Prelog, V. (1960)Experientia 16, 521- K=5+x,1=5+y, m=5+z By adding 5 to the translations,

523. the use of negative numbers is avoided.

Appears in list containing geom_torsion_atom_site_label_.  Appearsin list containing geom_torsion_atom_site_label_.

[geom_torsion]

Example(s):¢. > (no symmetry or translation to site)a> (4th sym-
_geom_torsion_atom_site_label_1 metry operation applied},7_645’ (7th symm. posn.;a&onx; —b on
_geom_torsion_atom_site_label_2 y) [geom_torsion]
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. j 1

_journal_[] [journal]
Data items in the JOURNAL category record details apout
the book keeping entries used by the journal staff when|pro-
cessing a CIF submitted faublication. Normally the crg- _journal_index_[]
ator of a CIF will not specify these data items. The data | Data items in the JOURNAINDEX category are used {o
names are not defined in the Dictionary because they are fof list terms employed in generating the journal indexes. Nor-
journal use only. mally the creator of a CIF will not specify these data items.
Example 1 - based on Acta Cryst. file for entry HLOOOTIf8YBeck- Example 1 - based on a paper by Zhu, Reynolds, Klein & Trudell
with & Tozer (1991). Acta Cryst. C47, 2276-2277]. [(1994). Acta Cryst. C50, 2067—-2069].
_journal_date_recd_electronic 91-04-15 loop_
_journal_date_from_coeditor 91-04-18 _journal_index_type
_journal_date_accepted 91-04-18 _journal_index_term
_journal_date_printers_first 91-08-07 _journal_index_subterm
_journal_date_proofs_out 91-08-07 @] C16H19NO4 .
_journal_coeditor_code HLO007 S alkaloids (-)-norcocaine
_journal_techeditor_code C910963 S (-)-norcocaine
_journal_coden_ASTM ACSCEE S
_journal_name_full  'Acta Crystallographica Section C’ i [2R3S-2  \b,3 \b)]-methyl
_journal_year 1991 3-(benzoyloxy)-8-azabicyclo[3.2.1]octane-2-carboxylate
_journal_volume 47 ; .
_journal_issue NOV91
_journal_page_first 2276
_journal_page_last 2277 . .

_journal_index_subterm

_journal_index_term

_journal_coden_ASTM _journal_index_type (chan)
_journal_coden_Cambridge Indexing terms supplied by journals staff.
_journal_coeditor_address [journal_index]
_journal_coeditor_code

_journal_coeditor_email

_Jjournal_coeditor_fax _publ_[]

_journal_coeditor_name
_journal_coeditor_notes
_journal_coeditor_phone
_journal_data_validation_number
_journal_date_accepted
_journal_date_from_coeditor
_journal_date_to_coeditor
_journal_date_printers_final
_journal_date_printers_first

Data items in the PUBL category are used when submitting a
manuscript for publication. They refer either to the paperjas a
whole, or to specific named elements within a paper (such as
the title and abstract, or tttommenandExperimentakecH
tions of Acta Crystallographica Section)CThe data items
in the PUBLBODY category should be used for the tex-
tual contentof other submissions. Typically, each journalfwill
supply a list of the specific items it requires in its Notes| for

_journal_date_proofs_in Authars.

_journal_date_proofs_out Example 1 - based on data set TOZ of WilligcBwith & Toze
_journal_date_recd_copyright [(1991). Acta Cryst. C47, 2276-2277].
_journal_date_recd_electronic _publ_section_title

_journal_date_recd_hard_copy ; trans-3-Benzoyl-2-(tert-butyl)-4-(isobutyl)-

_journal_issue 1,3-oxazolidin-5-one

_journal_language _publ_section_abstract

_journal_name_fu:l-l ;  The oxazolidinone ring is a shallow envelope

_journal_page_first conformation with the tert-butyl and iso-butyl groups
journal page last occupying trans-positions with respect to the ring. The

- - - angles at the N atom sum to 356.2 \%, indicating a very

—Journal—Pa‘per—Category small degree of pyramidalization at this atom. This is

-] Ournal_suppl_publ_number consistent with electron delocalization between the N

_journal_suppl_publ_pages atom and the carbonyl centre [N--C=0 = 1.374(3) \ %A].

_journal_techeditor_address :

_journal_techeditor_code Example 2 - based onggHsN4O4, reported by Coleman, Patrick,

_journal_techeditor_email Andersen & Rettig [[996). Acta Cryst. C52, 1525-1527.

_journal_techeditor_fax _publ_section_title

_journal_techeditor_name H Hemiasterlin Methyl Ester

_journal_techeditor_notes ' -

A . _publ_section_title_footnote
_journal_techeditor_phone ;. IUPAC name: methyl 2,5-dimethyl-4- {2-[3-methyl-
_journal_volume 2-methylamino-3-(N-methylbenzo[b]pyrrol-

_j ournal_year (char) 3-yl)butanamido]-3,3-dimethyl-N-methyl-

. g . butanamido  }-2-hexenoate.
Data items specified by the journal staff.
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_publ_contact_author (char) A letter submitted to the journal editor by the contact author.

The name and address of the author submitting the manuscript [publ]
and data block. This is the person contacted by the journal

editorial staff. It is preferable to use the separate data item%ubl manuscript_creation (cha)
_publ_contact_author_name and _publ_contact_auth- - - -

A description of the wordprocessor package and computer
or_address. .
used to create the word processed manuscript stored as

Example(s): _publ_manuscript_processed.
; Professor George Ferguson
Department of Chemistry and Biochemistry Example(s):
University of Guelph ‘Tex file created by FrameMaker on a Sun 3/280’ [publ]
Ontario
;igagal _publ_manuscript_processed (char)

: [publ]  The full manuscript of a paper (excluding possibly the figures
and the tables) output in ASCII characters from a word proces-
sor. Information about the generation of this data item must be

-publ_contact_author_address (char) specified in the data itemMpubl_manuscript_creation.
The address of the author submitting the manuscript and data [publ]
block. This is the person contacted by the journal editorial staff.
Example(s): . . . _publ_manuscript_text (char)
’ 3332:?:; Zi gﬂ:;‘;itw and Biochemistry The full manuscript of a paper (excluding figures and possibly
Ontario the tables) output as standard ASCII text.
Canada [publ]
N1G 2W1
; [publ]
_publ_requested_category (char)

(cha) The category of paper submitted. For submissioAdta Crys-

_pub.l_conta.ct_author_ema..ll . i tallographica Section (onlythose codes indicated for use with
Email address in a form recognisable to international ne“"’orkﬁwatjournal should be used.

Example(s):‘name@host .domain. country’, ‘bm@iucr.ac.uk’ FA Full article
[publ] FI Full submission - inorganiccta Q
FO Full submission - organiccta Q
FM Full submission - metal-organi&¢ta O
_publ_contact_author_fax (char) CI ClF-access paper - inorganiédta O
imi b co ClF-access paper - organigdta O
Facsimile telephone number of the author siiting the on CIF-access paper - metal-organketa O

manuscript and data block. The recommended style includes Addenda & Erratacta Q
the international dialing prefix, the area code in parentheses, fol- ¢, Short Communication
lowed by the local number with no spaces. The earlier conve{yhere no value is given, the assumed valuesis’ .

tion of including the international dialing prefixesin parentheses [pub1]
is no longer recommended.
_publ_requested_coeditor_name (char)
Example(s):€12(34) 94773347, 112() 349477334 [pub1] The name of the Co-editor whom the authors would like to pro-
cess the submitted manuscript.
_publ_contact_author_name (char) [publ]
The name of the author submitting the manuscript and data
block. This is the person contacted by the journal editorial Staﬁ_‘publ_requested_j ournal (chay)
Example(s):‘Professor George Ferguson’ [publ]  The name of the journal to which the manuscript is being sub-
mitted.
_publ_contact_author_phone (char) [publ]

Telephone number of the author suliimg the manuscript and

data block. The recommended style includes the internationgbubl_section_title

dialing prefix, the area code in parentheses, followed by the lopubl_section_title_footnote
cal number and any extension number prefixed by X', with napubl_section_synopsis
spaces. The earlier convention of including the international di-publ_section_abstract

aling prefixes in parentheses is no longer recommended. ~ -Publ_section_comment
_publ_section_introduction

Example(s):¢12(34)94773307, €12()349477330°>, _publ_section_experimental

€12(34)9477330x5543 [publ] -publ_section_exptl_prep

_publ_section_exptl_refinement
_publ_section_exptl_solution
_publ_contact_letter (char) _publ_section_discussion
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_publ_section_acknowledgements
_publ_section_references
_publ_section_figure_captions

_publ_section_table_legends (char)

The sections of a manuscript if submitted in parts. As a

alternative see_publ_manuscript_text and _publ_manu-
script_processed. The _publ_section_exptl_x items are

preferred for separating the chemical preparation and refinem

aspects of the experimental description.

[publ1]
_publ_author_[]
Data items in the PUBIAUTHOR category record details
of the authors of a manuscript submitted fablication.
Example 1 - based on data set TOZ of WilligcBwith & Toze
[(1991). Acta Cryst. C47, 2276-2277].
loop_
_publ_author_name
_publ_author_address
'Willis, Anthony C.’
; Research School of Chemistry
Australian National University
GPO Box 4
Canberra, ACT
Australia 2601
_publ_author_address (char)

The address of a publication author. If there is more than o
author this will be looped with publ_author_name.
May appear in list containingpubl_author_name.
Example(s):
; Department
Institute
Street
City and postcode
COUNTRY
[publ_author]

_publ_author_footnote (char)

A footnote accompanying an author’s name in the list of autho

of a paper. Typically indicates sabbatical address, additional
filiations or date of decease.

May appear in list containingpubl_author_name.

Example(s):‘On leave from U. Western Australia’,

‘Also at Department of Biophysics’ [publ_author]

_publ_author_name (char)

The name of a publication author. If there are multiple aUthor_Spubl_body_element

they will be looped with_publ_author_address. The family
name(s), followed by a comma and including any dynastic co
ponents, precedes the first names dfdfs.

May appear in list as essential element of loop structure.

Example(s):‘Bleary, Percival R.?’,
‘Van den Bossche, G.’, ‘Yang, D.-L.’,
‘Miiller, H. A.’, ‘Ross II, C. R.’

‘0’Neil, F. K.”
‘Simonov, Yu.A’,
[publ_author]
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_publ_body_I[]
Data items in the PUBIBODY category permit labelling g
different text sections within the body of a suitied paper
Note that these should not be used in a paper which has a
Nstandard format with sections tagged by specific data names
(such as inActa Crystallographica Section)CTypically,
each journal will supply a list of the specific items it requ
eI its Notes for Authors.

=

res

Example 1 - based on a paper by R. Restori & D. Schwarzenbach

(1996), Acta Cryst. A52, 369-378.

loop_

_publ_body_element

_publ_body_label

_publ_body_title

_publ_body_format

_publ_body_contents

section 1

cif

; X-ray diffraction from a crystalline material provides
information on the thermally and spatially averaged
electron density in the crystal...

Introduction

section 2
tex
In the rigid-atom approximation, the dynamic electron
density of an atom is described by the convolution
product of the static atomic density and a probability
density function,
$\rho_ {dyn }(\bf = \rho_ {stat }(\bf r*P(
\egno(1)$

Theory

\bf 1).

Example 2 - based on a paper by R. J. Papoular, Y. Vekhter
Coppens (1996), Acta Cryst. A52, 397-407.

loop_
_%ubl_body_element
_publ_body_label
_publ_body_title
_publ_body_contents
section 3
; The two-channel method for retrieval of the deformation

electron density

n

subsection 3.1 'The two-channel entropy S[
; As the wide dynamic range involved in the total electron
density...

\D\r(T

subsection 3.2

"Uniform vs informative prior model densities’
subsubsection 3.2.1 'Use of uniform models’

I'S Straightforward algebra leads to expressions analogous

if' to...

_publ_body_contents
A text section of a submitted paper.
Appearsin list containingpubl_body_label.

(chan

[publ_body]

(chan

e functional role of the associated text section.

section
subsection
subsubsection
appendix
footnote

Appears in list containing publ_body_label. [publ_body]
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_publ_body_format (cha) _publ_manuscript_incl_extra_defn (chan

Code indicating the appropriate typesettirgneentions for ac- Flags whether the corresponding data item marked for inclusion
cented characters and special symbols in the text section.  in a journal request list is a standard CIF definition or not (flags

ascii no coding for special symbols are 'yes’ or 'no’).
cif CIF convention no not a standard CIF data name
latex LaTexX n abbreviation for “no”
sgml SGML (ISO 8879) yes a standard CIF data name
tex TeX y abbreviation for “yes”
troff troff or WOff ~ Appears in list containing _publ_manuscript_incl_ex-
A_ppears in list containing_ publ_body_label. Where no value is tra_item. Where no value is given, the assumed value is
given, the assumed valueigif’. [publ_body]  ¢yes>. [publ_manuscript_incl]
-publ_body_label (chan _publ_manuscript_incl_extra_info (char)
Code identifying the section of text. The combination of thig\ short note indicating the reason why the author wishes the cor-
With _publ_body_element Must be unique. responding data item marked for inclusion in the journal request
Appearsin list as essential element of loop structure. Uniqueness of ldigt to be published.
packet tested onpubl_body_element. Appears in list containing publ_manuscript_incl_extra_item.
Example(s):¢12, ¢1.17, ¢2.1.3? [publ_body] [publ_manuscript_incl]
_publ_body_title (char) _publ_manuscript_incl_extra_item (chan
Title of the associated section of text. Specifies the inclusion of specific data into a manuscript which is
Appears in list containing publ_body_label. [publ_body] NOtnormally requested by the journal. The values of this item are
the extra data names (whiohustbe enclosed in single quotes)
that will be added to the journal request list.
) _publ_manuscript_incl_ (] Appears in list as essential element of loop structure.
Data items in the PUBlMANU_SCRIPT__INCL cat_egqry al] [publ_manuscript_incl]
low the authors of a manuscript submitted farblication ta
list data names that should be added to the standard request
list employed by journal printing software. Although these ) ) _refine_[] )
fields are primarily intended to identify CIF data items that | Data items in the REFINE category record details abott the
the author wishes to include in a published paper, they car structure refinement parameters.
also be used to identify data names created so that nop-CIF — -
- - . PR Example 1 - based on data set TOZ of Willi€cBwith & Toze
items can be included in the publication. Note that #em P %
= [(1991). Acta Cryst. C47, 2276-2277].
names MUST be enclosed in single quotes.
_refine_special_details
Example 1 - directive to include hydrogen bonding table, inclufling | S“S:—Ff—ca'c—""e?h‘—‘;‘"—ma‘”"
cosmetic headings in comments. —refine_Is_structure_factor_coe
_refine_ls_matrix_type full
loop_ _refine_Is_weighting_scheme calc
_publ_manuscript_incl_extra_item _refine_Is_weighting_details
_publ_manuscript_incl_extra_info 'w=1/( \s~27(F)+0.0004F ~27)
_publ_manuscript_incl_extra_defn _refine_Is_hydrogen_treatment refxyz
# _refine_ls_extinction_method Zachariasen
# Include Hydrogen Bonding Geometry Description _refine_lIs_extinction_coef 3514(42)
# _refine_lIs_extinction_expression
# Name explanation standard? ; Larson, A. C. (1970). "Crystallographic Computing”,
# - e e edited by F. R. Ahmed. Eq. (22) p. 292. Copenhagen:
’_geom_hbond_atom_site_label_D’ 'H-bond donor’ yes Munksgaard.
'_geom_hbond_atom_site_label_H' 'H-bond hydrogen’ yes ;
'_geom_hbond_atom_site_label_A’ ’'H-bond acceptor’ yes _refine_lIs_abs_structure_details
’_geom_hbond_distance_DH’ 'H-bond D-H’ yes ; The absolute configuration was assigned to agree
’_geom_hbond_distance_HA’ 'H-bond H...A’ yes with the known chirality at C3 arising from its
'_geom_hbond_distance_DA’ 'H-bond D...A’ yes precursor I-leucine.
'_geom_hbond_angle_DHA’ 'H-bond D-H...A” yes ;
n A - _refine_Is_abs_structure_Flack 0
_Example 2- hypothetlcal_exam_ple including bot_h standa_rd CIF gata “refine_Is_number_refins 1408
items and a norCIF quartity which the author wishes to list. “refine_ls_number_parameters 272
loop_ _refine_Is_number_restraints 0
_publ_manuscript_incl_extra_item _refine_ls_number_constraints 0
_publ_manuscript_incl_extra_info _refine_Is_R_factor_all 038
_publ_manuscript_incl_extra_defn _refine_Is_R_factor_obs 034
'_atom_site_symmetry_multiplicity’ _refine_ls_wR_factor_all .044
'to emphasise special sites’ yes _refine_Is_wR_factor_obs .042
*_chemical_compound_source’ _refine_Is_goodness_of_fit_all 1.462
‘rare material, unusual source’  yes _refine_Is_goodness_of_fit_obs 1.515
*_refins_d_resolution_high’ refine_ls_shift/esd_max -535
limited data is a problem here’ yes refine_ls_shiftesd_mean -044
*_crystal_magnetic_permeability’ _refine_diff_density_min -.108
'unusual value for this material’ no _refine_diff_density_max 131
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_refine_diff_density_max A description or reference of the extinction correction equation
_refine_diff_density_min used to apply the data itemrefine_1s_extinction_coef.
_refine_diff_density_rms (numh  This information must be sufficient to reproduce the extinction

The largest, smallest and root-mean-square-deviation, in elegorrection factors applied to the structure factors.

trons pemhgstoim cubed, of the electron density in the final dif- Example(s):

ference Fourier map. The tms value is measured with respect ; rarson, 4. ¢. (1970). "Crystallographic Computing",
to the arithmetic mean density, and is derived from summations edited by F. R. Ahmed. Eq. (22) p. 292.

over eachgrid pointin the asymmetric unit ofthe cell. Thisquan- Copenhagen: Hunksgaard.

tity is useful for assessing the significance ofiin and *_max [refine]
values, and also for defining suitable contour levels.

[refine] _refine_ls_extinction_method (char)

A description of the extinction correction method applied with
_refine_ls_abs_structure_details (cha)  the data item refine_1ls_extinction_coef. This description
The nature of the absolute structure and how it was determineghould include information about the correction method, either
For example, it may describe the Friedel pairs used. ‘Becker—Coppens’ or ‘Zachariasen’. The latter is sometimes re-
[refine] ferredtoasthe‘Larson’methodeventhoughitemploys Zachari-
asen’sformula. The Becker—Coppens procedure is referred to as
. ‘type 1’ when correcting secondary extinction dominated by the
-refine_ls_abs_structure_Flack (numky n)llgsaic spread; as ‘ty;?e 2 whenr)éecondary extinction is )c/iom-
The measure of absolute structure (enantiomorph or polarity) asated by particle size and includes a primary extinction com-
defined by Flack. The value must be between 0. and 1. with gonent; and as ‘mixed’ when there is a mixture of types 1 and
standard uncertainty (e.s.d.). 2. For the Becker—Coppens method it is also necessary to set

Ref: Flack, H. D. (1983)Acta CrystA39, 876-881. the mosaic distribution as either ‘Gaussian’ or ‘Lorentzian’; and
The permitted range is 0-81.0. [retine]  the nature of the extinction as ‘isotropic’ or ‘anisotropic’. Note
that if either the ‘mixed’ or ‘anisotropic’ corrections are ap-
_refine_ls_abs_structure_Rogers (numb plied the multiple coeffici_ents caot be contained in*extinc-
. .| tion_coef and must be listed inrefine_special_details.
The measure of absolute structure (enantiomorph or polarity) as Ref: Becker, P. J. & Coppens, P. (19743ta CrystA30, 129—
defined by Rogers. 153. Zachariasen, W. H. (196Bcta Cr ’
i . , W. H. yst.23, 558-564. Lar-
Ref: Rogers, D. (1981Acta CrystA37, 734-741. son, A. C. (1967)Acta Cryst23, 664—665.
[refine]  \yhere novalueis given, the assumed valutZischariasen’ .
E le(s):*B- ian i ic,
_refine_ls_d_res_high (humB ‘I)l(::’;p, e(S):‘B-C type 2 Gaussian isotropic’ reting]
The highest resolution iarigstoims for the interplanar spacing
in the reflections used in refinement. This is the smatiesiue. £ 1 4 £ fit all
Th itted is 0.000. £i _rerine_ls_goodness_oOI_ 1t_a
€ permitiedrange s B-Sec [refine] _refine_ls_goodness_of_fit_obs (numb
_refine 1s.d_res_low (numby The least-squares goodness-of-fit paramedefor all re-

flections, and for observed reflections (se@efins_obs-
erved_criterion), after the final cycle of refinement. Ideally,
account should be taken of parameters restrained in the least

The lowest resolution imrigstoims for the interplanar spacing
in the reflections used in refinement. This is the highestlue.

The permitted range is 0-8c0. [refine] squares. See als@efine_1s_restrained_s_ definitions.
2

_refine_ls_extinction_coef (numb S= (Z |W|L(ObSN Y(calo) |)1/2

The extinction coefficient used to calculate the correction ref — Mparam

factor applied to the structure-factor data. The nature of(0P9 = the observed coefficients (se@efine_1s_struc-
the extinction coefficient is given in the definitions gfe-  ture_factor_coef), Y(calc) = the calculated coefficients (see

fine_ls_extinction_expression and _refine_ls_extinc- _refir}e_ls__structuxz'e_factor_coef), w= th_e least-squares
tion_method. Forthe ‘Zachariasen’ method it is the value; ~ 'eflection weight (15%), o = standard uncertainty (€.s.d rer
for the ‘Becker—Coppens type 1 isotropic’ method it is tge + = the number of reflections used in the refinemaidiam = the

value, and for ‘Becker—Coppens type 2 isotropic’ corrections ifumber of refined parameters, and the Suis taken over the

is the »’ value. Note that the magnitude of these values is ususPecified reflections.

ally of the order of 10000. The permitted range is 0-8cc. [refine]
Ref: Becker, P. J. & Coppens, P. (1974gta CrystA30, 129—

153. Zachariasen, W. H. (196 Acta Cryst.23, 558-564. Lar-

son, A. C. (1967)Acta Cryst23, 664—665. -refine_ls_hydrogen_treatment (chan)
Treatment of hydrogen atoms in the least-squares refinement.
Example(s):¢3472(52)* (Zachariasen coefficiem = 0.347(5) x )
10%) [refine] refall ref!ned allH par'ameters
refxyz refined H coordinates only
refU refined HU only

_refine_ls_extinction_expression (char) noref no refinement of H parameters
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constr H parameters constrained F(obg = the observed structure-factor amplitude&alc) = the
mixed some constrained, some independent calculated structure-factor amplitudes, and the §u:m; taken
undef H-atom parameters not defined over the Specified reflections.
Where no value is given, the assumed valu@igdef > . [refine] The permitted range is 0-9cc. [refine]
_refine_ls_matrix_type (chan)
Type of matrix used to accumulate the least-squares derivatives. _.
yf 1 full q _refine_1s_R_Fsqd_factor (numb
u
fullcycle full with fixed elements per cycle Residual factorR(Fz) for estimated reflection intensities, cal-
atomblock block diagonal per atom culated on the squares of the observed and calculated struc-

userblock user-defined blocks

; ture factors, for all reflections flagged as observed (see
diagonal diagonal elements only

flns_observed_criterion) and included in the refinement.

selected elements onl . - : oo ;
sparse o y . ) The reflections also satisfy the resolution limits established by
Where no value is given, the assumed valuefig11’ . [refine] . . .
_refine_ls_d_res_high and_reflne_ls_d_res_low.
_refine_ls_number_constraints (numb > |F(obg? — F(cald)?|

R(F%) =

The number of constrained (non-refined or dependent) pa- 5" F(obs?

rameters in the least-squares process. These may be due ., .

to symmetry or any other constraint processg( rigid-  (0P9 ,= squares of the observed structure-factor amplitudes,
body refinement). See alsQatom_site_constraints and F(calc)” = squares of the calculated structure-factor amplitudes,

_atom_site_refinement_flags. A generaldescription of con- and the sumy _is taken over the specified reflections.

straints may appear inrefine_special _details. The permitted range is 0-9co. [refine]
Where no valueis given, the assumed valu®is. The permitted range
is 0—oc0. [refine]

. _refine_ls_R_I_factor (numb
_refine_ls_number_parameters (numb

The number of parameters refined in the least-squares proce@lg.s'dual factorR(I) for estimated reflection intensities, for
e reflections flagged as observed (Se€eflns_observ-

If possible this number should include some contribution fro D - . ) =C
the restrained parameters. The restrained parameters are distffetcr tterion) and included in the refinement. This is most
from the constrained parameters (where one or more paramet n calculated in Rietveld refinements of powder data, where
are linearly dependent on the refined value of another). Leadt's referred t0 a&e Or Rerago.

squares restraints often depend on geometry or energy consid- 37 [1(obs — I(calo)|

erations and this makes their direct contribution to this number, R= Z 1(0b9

and to the goodness-of-fit calculation, difficult to assess. ) -

The permitted range is-Gco. [refine] _I(obs)_z_ the net observed |n_tenS|t|d$caIc) =the net (_:_alculated
intensities, and the su@ is taken over the specified reflec-

_refine_ls_number_reflns (humpy ~ tions.

The number of unique reflections contributing to the leastThe permitted range is 0-8co. [refine]

squares refinement calculation.

The permitted range is8co. [refine]

_refine_ls_restrained_S_all

_refine_ls_number_restraints (humb  refine 1s restrained_S_obs (numb
The number of restrained parameters. These are paramenl'-:ﬁse
which are not directly dependent on another refined paramy
eter. Often restrained parameters involve geometry or ellt e
ergy dependencies. See als@tom_site_constraints and
_atom_site_refinement_flags.

A general description of refinement constraints may appear

least-squares goodness-of-fit paramelerfor all re-
ons, and for observed reflections, after the final cycle
ast squares. This parameter explicitly includes the re-
straints applied in the least-squares process. See _also
ﬁne_ls_goodness_of_fit_ definitions.

_refine_special_details. S =

i i . i 2 21711/2
The permitted range is-8co [refine] [>_ [w|Y(obg — Y(calg)|"| + 3 |wr|P(calc) — P(targ)|[]
_refine_ls_R_factor_all Nref + Nfes"___ Nparam
_refine_1s_R_factor_obs (numb Y(obg = the observed coefficients (Se@efine_1s_struc-
Residual factors for all reflections, and for reflections cIassFE“re—.faCt"r—C"ef)’ Y(calc) = the observ_ed coefficients (see
fied as ‘observed’ (seereflns_observed_criterion) and in- _refine_ls_structure_factor_coef) W = the least-squares

cluded in the refinement. The reflections also satisfy the resfgflection weight [1/square of standard uncertainty (e.s.d.)],
lution limits established byrefine_1s_d_res_nighand_re- F(calc) = the calculated restraint valueB(targ) = the tar-
fine_1s_d_res_low. Thisis the convention&factor. Seealso 9et restraint valuesy = the restraint weight, Ner = the

_refine_ls_wR_factor_ definitions. number of reflections used in the refinement (_s_a&—
fine_1ls_number_reflns), Nresty = the number of restraints (see
R= Z |F(Ob3 - F(calc)| _refine_ls_number_restraints), Nparam = the number of re-

E |F(0b$| fined parameters (Se@efine_1s_number_parameters), the
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sum> " is taken over the specified reflections, and the §u:|;n
is taken over the restraints.

The permitted range is 0-8cc. [refine]
_refine_ls_shift/esd_max
_refine_ls_shift/esd_mean (numb

The largest and the average ratios of the final least-squares
rameter shift divided by the final standard uncertainty (s.u., fo
merly described as estimated standard deviation, e.s.d.).

The permitted range is 0-8¢cc. [refine]

_refine_ls_structure_factor_coef (char)

Structure-factor coefficierE|, F? orl, usedin the least-squares
refinement process.

F structure factor magnitude

Fsqd structure factor squared

Inet net intensity
Where no value is given, the assumed valu€ris. [refine]
_refine_ls_weighting_details (char)

A description of special aspects of the weighting scheme usedim,
least-squares refinement. Used to describe the weighting wh

the value Of _refine_ls_weighting_scheme IS Specified as
‘calc’.

Example(s):
; S8igdel model of Konnert-Hendrickson:
Sigdel = Afsig + Bfsig#(sin(\ q)/\1 - 1/6)
Afsig = 22.0, Bfsig = 150.0 at the beginning of
refinement.
Afsig = 16.0, Bfsig = 60.0 at the end of
refinement.

; [refine]

_refine_ls_weighting_scheme (char)

The weighting scheme applied in the least-squares process.

standard code may be followed by a description of the weig
(but see_refine_1s_weighting_details for a preferred ap-
proach).
sigma based on measured s.u.’s
unit unit or no weights applied
calc calculated weights applied

Where no value is given, the assumed valusisgma ’ . [refine]

_refine_ls_wR_factor_all

_refine_ls_wR_factor_obs (numb

Weighted residual factors for all reflections, and for reflection

classified as ‘observed’ (seéreflns_observed_criterion)

and used in the refinement. The reflections also satisfy the re

lution limits established by refine_1s_d_res_highand_re-
fine_1ls_d_res_low. See also the_refine_ls_R_factor_
definitions.

> W Y(obg — Y(calc)||
>~ wY(calo)?|

Y(obg the observed amplitude specified
_refine_ls_structure_factor_coef, Y(Calc) =the calculated
amplitude specified byrefine_ls_structure_factor_coef,

wWR=

by

REFLN

w = the least-squares weight, and the spifris taken over the
specified reflections.

The permitted range is 0-8c0. [refine]

_refine_special_details (char)
Description of special aspects of the refinement process.
[refine]

pa-

_refln_[]
Data items in the REFLN category record details about the
reflections used to determine the ATOQBITE data items.
The REFLN data items refer to individual reflections and
must be included in looped lists. The REFLNS data items
specify the parameters that apply to all reflections. The| RE-
FLNS data items are not looped.

Example 1 - based on data set fetod of Todres, Yanovsky, Ermekov

& Struchkov [(1993). Acta Cryst. C49, 1352-1354].

loop_

_refln_index_h

_refln_index_k

_refln_index_|

. refln_F_squared_calc

" tefln_F_squared_meas

€Rfin_F_squared_sigma
refln_observed_status

2 0 0 85.57 58.90 145 o
3 0 0 15718.18 15631.06 30.40 o
4 0 0 55613.11 49840.09 61.86 o
5 0 0 246.85 241.86 10.02 o
6 0 0 82.16 69.97 1.93 o
7 0 0 1133.62 947.79 11.78 o
8 0 0 2558.04 2453.33 20.44 o
9 0 0 283.88 393.66 7.79 o
10 O 0 283.70 171.98 4.26 o

listri-
iv.

Example 2 - based on standard test data set p6122 of the Xtal
bution [Hall, King & Stewart (1995). Xtal3.4 User’s Manual. Un
Western Australia].

loop_

refln_index_h
nj@’ln_index_k
h_treﬂn_index_l
_refln_F_meas
_refln_F_calc
_refln_F_sigma
_refln_observed_status

_refln_scale_group_code

0 0 6 34.935 36.034 3.143 o 1
0 0 12 42599 40.855 2131 o 1
0 1 0 42500 42507 4719 o 1
0 1 1 59.172 57.976 4719 o 1
0 1 2 89.694 94.741 4325 o 1
0 1 3 51.743 52241 3850 o 1
0 1 4 9.294 10.318 2346 o 1
0 1 5 41160 39.951 3313 o 1
% 1 6 6.755 7.102 .895 < 1
0 1 7 30.693 31.171 2668 o 1
5O- 1 8 12.324 12.085 2391 o 1
0 1 9 15.348 15.122 2239 o 1
0 1 10 17.622 19.605 1997 o 1

_refln_A_calc
_refln_A_meas (numBb
The calculated and measured structure-factor compohent

electrons.
A = |F|cosphas¢

Appears in list containingrefln_index_. [refln]
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_refln_B_calc < satisfies refine_ls_d_res_high
_refln_B_meas (nump satisfies refine_ls_d_res_low
. unobserved by reflns_observed_criterion
Tlhe calculated and measured structure-factor compdant systematically absent reflection
electrons. B ) x unreliable measurement — not used
B= |F| sin(phasg h does not satisfy refine_1s_d_res_high
o o 1 does not satisfy refine_1s_d_res_low

Appears in list containing refln_index_. [refln]  Appears in list containing refln_index_. Where no value is given,

the assumed value s’ . [refln]
_refln_crystal_id (char)
Code identifying each crystal if nftiple crystals are used. Is _refln_phase_calc (numb
usedto link with_expt1_crystal_idinthe_exptl_crystal_  The calculated structure-factor phase in degrees.
list. Appearsin list containingrefln_index_. [refln]
Appears in list containingrefln_index_. Must match data name

t1 tal_id. £1

—expricrystat_1 [retin] _refln_phase_meas (numb

The measured structure-factor phase in degrees.
_refln_F_calc - - .
“refln F meas Appears in list containingrefln_index_. [refln]
_refln_F_sigma (numb
The calculated, measured and standard uncertainty (derivefefln-refinement_status (char)
from measurement) of the structure factors, in electrons. Status of reflection in the structure refinement process.
Appears in list containing refln_index_. [refln] incl included in Is process

excl excluded from Is process
extn excluded due to extinction

_refln F_squared_calc Appears in list containing ref1n_index_. Where no value is given,
_refln_F_squared_mgas the assumed value fsincl’ . [refln]
_refln_F_squared_sigma (numb
Calculated, measured and estimated standard uncertainty (Ej_‘féfln_scale_group_code (chay)

rived from measurement) of the squared structure factors, . o .
electrons squared. Code identifying the structure-factor scale. This code must cor-

respond to one of thereflns_scale_group_code Values.
Appears in list containing refln_index_. Must match data name
_reflns_scale_group_code.

Example(s):¢17, 27, 37, ‘s1’, ‘A’, ‘B’, ‘cl’, ‘c2’,
“c3’ [refln]

Appears in list containingrefln_index_. [refln]

_refln_index_h
_refln_index_k
_refln_index_1 (numb

Miller indices of the reflection. The values of the Miller indices

in the REFLN category must correspond to the cell defined efl_n_51nt/lar_nbda. 3 ) ) (nu.mt)
cell lengths and cell angles in the CELL category. he (sing)/ X value in reciprocahingstoms for this reflection.
Appears in list as essential element of loop structure. refin] Appears in list containing. refln_index_. The permitted range is
0.0—co. [refln]
-refln_intensity_calc _refln_symmetry_epsilon (numb

_refln_intensity_meas ; )
_refln_intensity_sigma (nump  The symmetry reinforcement factor corresponding to the num-

The calculated, measured and standard uncertainty (deriv%%lr of times the reflection indices are generated identically from

from measurement) of the intensity, in the measured units. the spage-group symmetry operations. ) .
o L . Appears in list containing. refln_index_. The permitted range is
Appears in list containingrefln_index_. [refln] 148 [cef1n]

-refln_mean_path_length_tbar (umd  refln_symmetry_multiplicity (nump

Mean path length in millimetres thugh the crystal for this re- The number of symmetry-equivalent reflections. The equivalent

flection. reflections have the same structure-factor magnitudes because
Appears in list containing refln_index_. [refln]  of the space-group symmetry and the Friedel relationship.
Appears in list containing. refln_index_. The permitted range is

_refln_observed_status (chan 1—48. [refln]
Classification of a reflection so as to indicate its status with re-

spect to inclusion in refinement and calculatiorRdfctors. -refln_wavelength (numb

° satisfies_refine_ls_d_res_high The mean wavelength engstoms of radiation used to measure
satisfies_refine_1s_d_res_low this reflection. This is an important parameter for data collected

observed by reflns_observed_criterion using energy-dispersive detectors or the Laue method.
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Appears in list containing refln_index_. The permitted range is The criterion used to classify a reflection as ‘observed’. This
0.0—0c0. [refln]  criterionis usually expressedin terms af@) or o(F) threshold.

. ,
_refln_wavelength_id (char) Example(s):¢1>2\s (1) [refins]
Code identifying the wavelength in theiiffrn_radiation_
list. See_diffrn_radiation_wavelength_id.
Appears in list containing ref1n_index_. Must match data name A description of reflection data not covered by the other data

_reflns_special_details (char)

_diffrn_radiation_wavelength_id. [refln] Names. It should include details of the Friedel pairs.
[reflns]
_reflns_[]
Data items in the REFLNS category record details about the reflns_scale []
reflections used to determine the ATOBITE data items|. Data items in the REFLNSCALE Eategory record details
The REFLN data items refer to individual reflections and | gyt the structure factor scales. They are referenced |from
D - - .
must_be included in looped lists. The REFLNS data it¢ms | \within the REFLN list through ref1n_scale_group_code.
specify the parameters that apply to all reflections. The|RE-
FLNS data items are not looped. Example 1 - based on standard test data set p6122 of the Xtal distri-
bution [Hall, King & Stewart (1995). Xtal3.4 User’s Manual. Unjv.
Example 1 - based on data set TOZ of WilliecBwith & Toze Western Australia]
[(1991). Acta Cryst. C47, 2276-2277]. oo
_reflns_limit_h_min 0 _reflﬁs_scale_group_code
_reflns_limit_h_max 6 _reflns_scale_meas_F
_reflns_limit_k_min 0 1 .895447
_reflns_limit_k_max 17
_reflns_limit_|_min 0
_reflns_limit_|_max 22
_refins_number _total 1592 _reflns_scale_group_code (chan)
_reflns_number_observed 1408 H i
~refine_ohserved crterion . > 60 \sEY The _code identifying a scal_greﬂns_scale_meas_. These
“refins._d_resolution_high 0.6733 are linked to the_refin_ list by the _refln_scale_gr-
_reflns_d_resolution_low 11.9202 oup_code. These codes may not correspond to those in the

_diffrn_scale_ list.

. . Appears in list as essential element of loop structure. May match sub-
_reflns_d_resolution_high sidiary data name(s):refln_scale_group_code.
_reflns_d_resolution_low (numb [reflns_scale]

The highest and lowest resolutionangstoims for the interpla-
nar spacingsin the reflections. These are the smallest and Iargels(gf:Lns scale meas F
dvalues. - - - -

_reflns_scale_meas_F_squared
The permitted range is 0-8cc. [reflns]

_reflns_scale_meas_intensity (numb
Scales associated Withrefins_scale_group_code.

-reflns_limit_h max Appears in list containing reflns_scale_group_code. The per-

_reflns_limit_h_min

reflns_limit_k_max mitted range is 0.8-oc. [reflns_scale]
_reflns_limit_k_min
_reflns_limit_1_max
_reflns_limit_l_min (numb _reflns_shell []
Miller indices limits for the intensity measurements. These needPata items in the REFLNSHELL category record details
not be the same as th@iffrn_reflns_limit_ values. aboutthe reflections usedto determine the AT.CBVITE datg

[reflns] items, as broken down by shells of resolution.
Example 1 - based on PDB entry 5HVP and laboratory records for

_reflns_number_total the structure corresponding to PDB entry SHVP.
_reflns_number_observed (numb loop_
The total number of reflections, and the number of ‘ob--:ZI:Ei—;:‘;::—S—:?—gah
served’ reflections, in the_refin_ list (not the _aiff- “refins_shell_meanl_over_sigl_obs
rn_refln_ list). The observed reflections satisfy thee- | _refins_shell_number_measured_obs

flns_observed_criterion. They may include Friedel equiv- | -refins_shell number_unique_obs

. . fl hell t ible_ob:
alent reflections according to the nature of the structure andg, =3¢ R e T

the procedures used. The iterefins_special_details de- 31.38 3.82 69.8 9024 2540 96.8 1.98

scribes the reflection data. 3.82 3.03 261 7413 2364 951 3.85

) . 303 265 105 5640 2123 86.2 6.37
The permitted range is-8co. [reflns] 265 241 64 4322 1882 768 801
241 223 43 3247 1714 704 9.86
(char) 223 210 31 1140 812 333 13.99

_reflns_observed_criterion
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_reflns_shell_d_res_high (numh  The percentage of geometrically possible reflections rep-
The highest resolution iarigstoms for the interplanar spacing "ésented by reflections classified as ‘observed’ (see-

in the reflections in this shell. This is the smalldstalue. flns_observed_criterion) measured for this resolution shell.
Appears in list. The permitted range is :80.  [reflns_shell]  Appearsin list. The permitted rangeis 8:@c.  [reflns_shell]
_reflns_shell_d_res_low (numBb

The lowest resolution imrigstoims for the interplanar spacing —reflns_shell_Rmerge F_all (numb

in the reflections in this shell. This is the largestalue.

The value oRnergdF) for all reflections in a given shell.
Appearsin list. The permitted range is 8:0c. [reflns_shell]

RooredF) = Y05 F—<F>))
_reflns_shell_meanI_over_sigl_all (numb e Zi(Zj <F>)
The ratio of the mean of the intensities of all reflections in thisF; = the amplitude of thith observation of reflectioh < F >
shell to the mean of the standard uncertainties of the intensitiesthe mean of the amplitudes of all observations of reflection
of all reflections in the resolution shell. i, the sum)_, is taken over all reflections, and the sjn) is
Appearsin list. teflns_shell]  taken over all observations of each reflection.

Appearsin list. The permitted range is 6:@c. [reflns_shell]
_reflns_shell_meanI_over_sigl_obs (numb

The ratio of the mean of the intensities of the reflections classi-
fied as ‘observed’ (seerefins_observed_criterion) in this

. . .. reflns_shell_Rmerge_F_obs (numBb
shell to the mean of the standard uncertainties of the intensities _ B
of the ‘observed’ reflections in the resolution shell. The value ofRmergdF) for reflections classified as ‘observed’
Appears in list. feflns_shell] (See_reflns_observed_criterion) ina given shell.

G IR=<FE>

_reflns_shell_number_measured_all (humb RmergeF) = S <F>)
The total number of reflections measured for this resolution . . et .
shell. Fj = the amplitude of th¢th observation of reflection < F >

= the mean of the amplitudes of all observations of reflection
i, the sum . is taken over all reflections, and the s@ is
taken over all observations of each reflection.

Appears in list. The permitted range is 6:0c. [reflns_shell]

Appearsin list. feflns_shell]

_reflns_shell_number_measured_obs (numBb

The number of reflections classified as ‘observed’ (see-
flns_observed_criterion) Mmeasured for this resolution shell.

Appears in list. feflns_shell]

_reflns_shell_Rmerge_I_all (numb
_reflns_shell_number_possible (numbh  The value oRmergdl) for all reflections in a given shell.
The ngmber of unique reflections it is possible to measure in this ST i— <> )
reflection shell. Rmerge(l) = |
Appearsin list. The permitted range is-G.. [reflns_shell] Zi(zi <I>)

lj = the intensity of thgth observation of reflection < | > =
_reflns_shell_number_unique_all (nump  the mean of the intensities of all observations of refledtiche

The total number of measured reflections which are symmetr(sljymZi is taken over all reflections, and the Sl@j is taken

cally unique after merging for this resolution shell. ver all observations of each reflection.

Appears in list. The permitted range is-Go. [reflns_shell] APpearsinlist. The permitted range is 8:@c. [reflns_shell]
_reflns_shell _number_unique_obs (numb
The total number of reflections classified as ‘observed’ (see ~ -reflns_shell Rmerge I_obs (numb

flns_observed_criterion) Which are symmetrically unique The value oRmergdl) for reflections classified as ‘observed’ (see
after merging for this resolution shell. _reflns_observed_criterion) ina given shell.

Appears in list. The permitted range is-Go. [reflns_shell]
20 = <>
. Rmergél) =
_reflns_shell_percent_possible_all (numpb Zi(zl' <1>)
The percentage of geometrically possible reflections representéd= the intensity of théth observation of reflection < | > =
by all reflections measured for this resolution shell. the mean of the intensities of all observations of refledtiche
Appears in list. The permitted range is 8:0c. [reflns_shell] SUMY_, is taken over all reflections, and the S'Eﬁ is taken

over all observations of each reflection.
_reflns_shell_percent_possible_obs (numbB  Appearsin list. The permitted range is 8:0c. [reflns_shell]
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items as well. Leave spaces between symbols referring to differ-
. . _symmetry_[] . ent axes.
Data items in the SYMMETRY category record details aout
the space-group symmetry. Example(s):P 1 21/m 1°, ‘P 2/n 2/n 2/n (origin at -1)7,
- - ‘R -3 2/m’ [symmetry]
Example 1 - based on data set TOZ of WilliecBwith & Toze
[(1991). Acta Cryst. C47, 2276-2277].
_symmetry_cell_setting orthorhombic .
_symmetry_space_group_name_H-M ‘P21 21 21 _symmetry_equlv_ []
_symmetry_space_group_name_Hall P 2ac 2ab’ Data items in the SYMMETRYEQUIV category list the
symmetry equivalent positions for the space group.
_symmetry_cell_setting (cha) Example 1 - based on data set TOZ of WilliecBwith & Toze

[(1991). Acta Cryst. C47, 2276-2277].

The cell settings for this space-group symmetry. loop

triclinic _symmetry_equiv_pos_as_xyz
monoclinic +X,+y, 4z 1/2-x,-y,1/2+z  1/2+x,1/2-y,-z -x,1/2+y,1/2-z
orthorhombic Example 2 - based on data set TOZ of WilligcRwith & Toze
tetragonal [(1991). Acta Cryst. C47,2276-2277]. Formally the value 8fm-
rhombohedral metry_equiv_pos_site_idcan beany unique character string;
trigonal itis recommended that it be assigned the sequence number of the list
hexagonal of equivalent positions for compatibility with older files in which it
cubic [symmetry] | did notappear.
loop_
_symmetry_equiv_pos_site_id
_symmetry_Int_Tables_number (numb ~symmetry_equiv_pos_as_xyz
Space-group number fromternational Tables for Crystallog- |2 A
2 1/2-x,-y,1/2+z
raphy, Vol. A (1987) 3 1/2+x,1/2-y,-z
The permitted range is-+230. [symmetry] 4 x,1/2+y,1/2-z
_symmetry_space_group_name_Hall (char)

_symmetry_equiv_pos_site_id (numb
Space-group symbolas described by Hall. This symbolgivesthe  ~5de identifying each entry in the
space-group setting explicitly. Leavessges between the Sepa__symmetry_equiv_pos_as_xyz list. It is normally the sequence

rate cgmponents of the symbol. number of the entry in that list, and should be identified with the
Ref: Hall, S. R. (1981)Acta CrystA37, 517-525. code " in _geom_*_symmetry_ codes of the formri_kim'.

Example(s):*-P 2ac 2n’, ‘-R 3 2", ‘P 61 2 2 (0 0 -1)? Appears in list containing _symmetry_equiv_pos_as_xyz.
[symmetry] [symmetry_equiv]
_symmetry_space_group_name_H-1 (chap -—SYymmetry_equiv_pos_as_xyz (char)

Hermann—Mauguin space-group symbol. Note that the H_MYMmmetry equivalent position in theyZ representation. Ex-

symbol does not necessarily contain complete informati(;ie’:’tforthe space groupd, this data will be repeated in a loop.

- he format of the data item is as pleternational Tables for
about the symmetry and the space-group origin. If used al: X "
ways supply the full symbol from International Tables for rystallographyVo_I.A. (1987). Al equwalent_poﬁons should
Crystallography Vol. A (1987) and indicate the origin and be entered, including those for lattice centring and a centre of
the setting if it is not implicit. If there is angoubt that the symmetry, '_f p.resent.
equivalent positions can be uniquely deduced from this syrilay appearin list.
bol specify the_symmetry_equiv_pos_as_xyz Or *_Hall data Example(s):‘-y+x,-y,1/3+z’> [symmetry_equiv]



