Crystallography data model

The model consists in 7 packages:

· Crystal

· Xatom

· Reflection

· DataCollection

· DataProcessing

· Phasing

· Refinement

In red: things for which I know I need input

Package Crystal
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This package contains classes that describe the crystal

Class Crystal.Crystal

This class contains details corresponding to one description of the crystal. It has a one to many relation with Sample.CrystalSample, meaning that Crystal.Crystal corresponds to one and only one CrystalSample, but the sample can be described more than one time.


Items

· absorptionCoefficient: absorption coefficient mu in reciprocal millimetres calculated from the atomic content of the cell, the density and the radiation wavelength. 

· absorptionCorrectionTmax and absorptionCorrectionTmin are the maximum and minimum transmission factors for the crystal and radiation. These factors are also referred to as the absorption correction A or 1/A*. absorptionCorrectionMethod: the absorption correction type and method. Possible values are (the value 'empirical' should NOT be used unless no more detailed information is available): 

· analytical: analytical from crystal shape; 

· cylinder: cylindrical; 

· empirical: empirical from intensities; 

· gaussian: Gaussian from crystal shape; 

· integration: integration from crystal shape; 

· multi-scan: symmetry-related measurements; 

· none: no correction applied; 

· numerical: numerical from crystal shape; 

· psi-scan: psi-scan corrections; 

· refdelf: refined from delta-F; 

· sphere: spherical .

· densityMeasured: measured value of the density, with esd (estimated standard deviation) sigmaDensityMeasured, with the method densityMeasMethod, at temperature densityMeasureTemperature, esd of temperature: sigmaDensityMeasureTemperature.
· the items maxDim, minDim, medianDim and radius define the size of the crystal. Radius is to be used for cylindrical crystals.

· the items colourPrimary, colourLustre and colourModifier define the colour by the standard developed for the International Center for Diffraction Data. The colour of a crystal is given by the combination of the three items.

· details
Methods

· getCells returns the list of cells defined for this crystal

· getDataCollections returns the list of data collections made with this crystal

Class Crystal.CrystalCellGroup

This class is used to group crystals with same cells. This type of group is used for example to group the crystals coming from one same crystallization condition, and used to make multiple data collections used for a same structure resolution.

Class Crystal.CrystalCell

Items that define the cell and space group. This class is linked to a data collection, which gave the images used to define the cell and space group. It is linked to the crystal through Experiment. There is a one to many relationship between DataCollection and CrystalCell since the cell and/or spacegroup are not uniquely defined. Each CrystalCell is linked to one DataProcessing.Indexing, but an indexing can give more than one CrystalCell.

Items

· the dimensions of the cell are given by the lengths a, b and c and their esds sigmaA, sigmaB and sigmaC; and the three angles alpha, beta and gamma and their esds sigmaAlpha, sigmaBeta and sigmaGamma.
· the dimensions of the reciprocal cell are given by the lengths recA, recB and recC and their esds sigmaRecA, sigmaRecB and sigmaRecC; and the three angles recAlpha, recBeta and recGamma and their esds sigmaRecAlpha, sigmaRecBeta and sigmaRecGamma.
· detailCellChoice is a description of special aspects of the cell choice, noting if alternative settings are possible.

· crystalSystem is the cell settings for this space-group symmetry, possible values are: 'triclinic', 'monoclinic', 'orthorhombic', 'tretragonal', 'rhombohedral', 'trigonal, 'hexagonal' or 'cubic'.

· spaceGroupNumber, spaceGroupHallSymbol and spaceGroupHMSymbol define the space group by its International Tables of Crystallography number and/or its Hall symbol and/or its Hermann-Mauguin space-group symbol.

Class UnitCellContent

This class describes the content of the unit cell as defined by the CrystalCell. It is linked with one and only one MolSystem, which gives the content of the unit cell in terms of which molecules are there and how many of each.

Items

· numberElectrons is the effective number of electrons in the crystal unit cell contributing to F(000). It may contain dispersion contributions.

· densityComputed is the density value calculated from crystal cell and contents. The units are megagrams per cubic metre (grams per cubic centimetre). 

Class CratesianAxes

This class described how the X, Y and Z axes of a cartesian system can be obtained from the cell parameters. The matrix and vector given here are to be used to transform the a,b,c axes in x,y,z axes.

Classes CrystalFace, CrystalFaceIndex and CrystalFaceOrientation

These classes describe the faces of the crystal. CrystalFace is linked one to many with the cell. Although the face itself doesn’t depend on the cell parameters, the face’s indexes do. 

Different type of relationship with the model are possible.

Items

· CrystalFace.distanceToCenter is the perpendicular distance in millimetres of the face to the centre of rotation of the crystal.

· CrystalFaceIndex.h, CrystalFaceIndex.k and CrystalFaceIndex.l are the Miller indexes of the face.

· CrystalFaceOrientation.chi, CrystalFaceOrientation.kappa, CrystalFaceOrientation.phi and CrystalFaceOrientation.psi are the diffractometer setting angles in degrees for a specific crystal face. 

The orientation of the crystal is defined with six angles, why are the omega and theta angles not defined for face orientation ?

Package Xatom
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Class Xsite

The class Xsite defines a geometric site in space. It is linked many-to-one with CartesianAxes, since the coordinates given for this site depend on the Cartesian axes, which depend on the cell. It is linked many-to-many with itself, to link together symmetry-equivalent sites. 

Item

· x, y and z define the coordinates of this site, their esds are given by sigmaX, sigmaY and sigmaZ. 

· multiplicity is the multiplicity of a site due to the space-group symmetry as is given in International Tables for Crystallography, Vol. A (1987).

· wyckoff is the Wyckoff symbol (letter) as listed in the space-group section of International Tables for Crystallography, Vol. A (1987).

Class Xatom

This class describes one atom in the structure model. It’s linked many-to-one with the unique Xsite this atom is occupying (but one site might be occupied by more than one atom). It’s linked many-to-one with the unique ChemComp.ChemAtom that it’s instanciating. It’s linked with the class RefinedAtom, which describes how this atom is refined at a given step of the refinement process, if it’s a refinement step being described. 

Items

· netCharge: the net integer charge assigned to this atom. This is the formal charge assignment normally found in chemical diagrams.

· partialCharge: The partial charge assigned to this atom.

· isHeavy: flag, set to 'yes' for heavy atoms used for phasing.

· ocuupancy (esd: sigmaOccupancy) is the fraction of the atom type present at this site. The sum of the occupancies of all the atom types at this site may not significantly exceed 1.0 unless it is a dummy site.

Methods

· getChemAtom returns the corresponding ChemComp.ChemAtom, which is the abstract atom this Xatom is instanciating.

· getChemElement returns the corresponding atom.

· getIsotope returns the isotope.

· getScatteringFactor returns the scattering factor coefficients.

· getChemComp returns the ChemComp.ChemComp, which is the abstract chemical component (mostly residue) this atom belongs to.

· getChemCompVar returns the ChemComp.ChemCompVar, which is the abstract chemical component (mostly residue) with a given chain location this atom belongs to.

· getRestraints returns the list of parameterGroupRestraints which are connected to this atom, and where used during the refinement step refered to in RefinedAtom.

· getAngles returns the list of angles defined for this atom. 
· getTorsions returns the list of torsion angles defined for this atom.

· getBonds returns the list of bonds defined for this atom.

· getNonBonded returns non bonded interactions defined for this atom, except Hbonds

· getHBonds returns the list of hydrogen bonds defined for this atom.

· getRadiation returns the radiation used for data collection.

Class AbstractAtomDispl

This class has two sub-classes: IsoB (for isotropic displacement) and AnisoB (for anisotropic displacement). It’s linked one to one with Xatom, meaning that at a given stage of the model construction (mostly a refinement step), there is one and only one setting of the atomic displacement.

Class IsoB

Isotropic displacement.

Items

· Biso is the isotropic temperature factor for this atom, at this site, in this model.

· sigmaBisois the esd of Biso

Class AnisoB

Anisotropic atomic displacement fro this atom, at this site, in this model.

Items

· matrixType 'B' or 'U' matrix. 

· aniso11, aniso12, aniso13, aniso22, aniso23 and aniso33 are the coefficients of the matrix, and their esds are the corresponding sigmaAnisoxx
· maxOverMin is the ratio of the maximum to minimum principal axes of displacement (thermal) ellipsoids.

· equivAtomDispl (esd sigmaEquivAtomDispl) is the equivalent isotropic atomic displacement parameter, Ueq or Beq, in angstroms squared, calculated as the geometric mean of the anisotropic atomic displacement parameters. Ueq=(Ui Uj Uk)1/3 , where Un is the principal components of the orthogonalised Uij.
equivTempFactor (esd sigmaEquivTempFactor) is the isotropic temperature factor parameter, or equivalent isotropic temperature factor, BTeq or UTeq, calculated from anisotropic temperature factor parameters. BTeq=(1/3)∑ij (BTij ai aj a*i a*j), where ai and aj are the real space cell lengths and a*I, a*j are the reciprocal space cell lengths, and Bij = 8.π2Uij  The IUCr Commission on Nomenclature recommends against the use of B for reporting atomic displacement parameters. U, being directly proportional to B, is preferred. UTeq=(1/3)∑ij (UTij ai aj a*i a*j).
Class Dispersion

Gives the anomalous dispersion for a given atom. Linked many-to-one to Xatom. 
In Phasing, the anomalous dispersion is defined by f’ and f’’, which are given as floats. Here, f’’ has a real and an imaginary part. Why ? 

Items

· dispImaginary is the imaginary component of the anomalous dispersion scattering factors, f'' (in electrons), for this atom type and the radiation given by getRadiation, in the Xatom class.

· dispReal is the real component of the anomalous dispersion scattering factors, f'' (in electrons), for this atom type and the radiation given by getRadiation, in the Xatom class.

· scatLength is the bound coherent scattering length in femtometres for the  atom type at the isotopic composition used for the diffraction experiment.

Class ScatteringFactor

Gives the Cromer-Mann scattering-factor coefficients used to calculate the scattering factors for this atom type.

This class might be better in the ChemElement package

Class Xvalue

The class Xvalue has three sub-classes: Xangle, Xtorsion and XContact. It’s linked many-to-one to the class XtargetValue, which gives the value taken as target for the refinement.

Item

· deltaToTarget gives the difference between the value in the model and the value taken as target fro the refinement.
· significant  is a tag identifying this value as worth mentioning.
Class XAngle

Xangle is an Xvalue. Defines an angle between three ordered Xatoms. Is linked to a unique ChemAngle if it exists (if it's an angle between three atoms of a same residue, or two linked residues). If it’s an angle defined between atoms belonging to different chains for example, it doesn’t correspond to a ChemAngle.

Item

· angleValue (esd sigmaAngle) is the value of this angle in the model.

Method

· getXatoms returns the Xatom triplet.

Class XTorsion

Xtorsion is an Xvalue. Defines an angle between three ordered Xatoms. Is linked to a unique ChemTorsion if it exists (if it's a torsion between atoms of a same residue, or linked residues). If it’s a torsion defined between atoms belonging to different chains for example, it doesn’t correspond to a ChemTorsion.

Item

· torsionValue (esd sigmaTorsion) is the value of this torsion in the model.

Method

· getXatoms returns the Xatom quadruplet.

Class XContact

Xcontact is an Xvalue. Xcontact has two sub-classes: XBonded and XNonBonded. Defines a distance between two ordered Xatoms. Is linked to a unique ChemBond if it exists (if it's a bond between atoms of a same residue, or linked residues). If it’s a Contact (bond or nonBond) defined between atoms belonging to different chains for example, it doesn’t correspond to a ChemBond.

Item

· distance (esd sigmaDistance) is the value of this distance in the model.

Method

· getXatoms returns the Xatom pair.

Class XBonded

XBonded is an XContact, used when the two atoms in contact are covalently bonded.

Item

· bondOrder 'simple', 'double', triple', 'quadruple' 'aromatic', 'polymeric','delocalised','pi'

Class XNonBonded

XNonBonded is an XContact, used when the two atoms in contact are not covalently bonded.

Item

· type is the type of non bonded interaction, e.g.: 'electrostatic', 'hydrophobic', ...

Class OtherValue

OtherValue is an Xvalue. This class is there to account for any value that might be defined regarding to atomic features, and which is not angle, torsion or contact. This way, any parameter (later used for refinement), can be defined as an Xvalue. The feature itself is described in the class OtherAbstractFeature. There’s a many-to-one link between OtherValue and OtherAbstractFeature.

Item

· value (esd sigma) is the value of this feature.

Method

· getXatoms returns the Xatom pair.

Class XtargetValue

This class is used to set target values for different types of values during the structure refinement. It’s linked one-to-many to Xvalue: one value corresponds to a single target value, but a target value can be assigned to many different value. A XtargetValue can be assigned to a ChemBond, a ChemAngle, a ChemTorsion or a ChiralVolume.

Items

· targetValue value to be taken as target
· targetSigma esd to be taken as target
· flag the target can be the absolute value or the signed value:
· magnitude: match absolute value, but not sign; 
· sign: match both magnitude and sign
Class ChiralVolume

Chiral volume corresponding to a given stereochemistry. 

Item

· standardValue The chiral volume, Vc, for chiral centres that involve a chiral atom bonded to three non-hydrogen atoms and one hydrogen atom. Vc=V1*(V2 X V3), where V1, V2 and V3 are the vector distances from the chiral center to each of the three bound atoms, * is the vector dot product, and  X  is the vector cross product.

I’m not very sure about how to integrate this chiral volume, since the notion of chiral center is not defined in the data model. Perhaps it should be introduces, then treated like angles, torsions and bonds ?

Class OtherAbstractFeature

This class is used to define any feature related to atom positions which is not already accounted for in ChemAngle, ChemTorsion or ChemBond. It has an ordered many-to-many link with AbstractChemAtom, a many-to-one link with ChemCompVar and a many-to-one link with ChemComp.

Item

· numberAtoms is the number of atoms needed to define this feature

· details is a description of the feature

This class might be better placed in the ChemComp package.

Class XHBond

This class defines HBonds. It has three many-to-one links with Xatom for donor, acceptor and H, one many-to-one link with Xangle (DHA angle), one many-to-one link with XBonded for the HA bond, and two many-to-one links with XNonBonded for DA and DH distances description.

Item

· significant is a tag to identify “interesting” Hbonds.

Package Reflection

This package contains all the classes needed to describe the reflections, including the images and peaks.
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Class Image

This class describes a diffraction image, it is linked many-to-one with DataCollection.

Items

· chi, kappa, omega, phi, psi and theta are the diffractometer angles in degrees.

· elapsed: elapsed time in minutes from the start of diffraction measurement to the measurement of this image.

· slitHorizontal and slitVertical are the total slit apertures in degrees in and  perpendicular to the diffraction plane.

· meanWavelength is the mean wavelength in angstroms of radiation used to measure the intensity of this image. This is an important parameter for data collected using energy dispersive detectors or the Laue method.

· pathLength: mean path length in millimetres through the crystal for this image.

Does anyone have good definitions of the six angles ? I couldn’t find any…

Does the mean wavelength really makes sense ? We already have radiation and wavelengths defined for the data collection, can these be different for each image?

Class Peak

This class describes a peak on a diffraction image. It’s linked many-to-one with Image.

Items

· backgroundCountBeforePeak, backgroundCountAfterPeak: the diffractometer counts for the measurement of the background before and after the peak.

· netCounts: The diffractometer counts for the measurement of net counts after background removal.

· peakCount: The diffractometer counts for the measurement of counts for the peak scan or position.

· totalCount: The diffractometer counts for the measurement of total counts (background plus peak).

· intensity (esd sigmaIntensity): Net intensity calculated from the diffraction counts after the attenuator and standard scales have been applied.

· IoverSigma: intensity / sigmaIntensity

What do “before” and “after” peak mean ?

Class Reflection

This class is used to identify uniquely each reflection. It’s linked many-to-many with peaks (one reflection can give more than one peak, on different images, and one peak can correspond to more than one reflection, essentially because a reflection is defined relative to a cell). It’s linked many-to-one with CrystalCell.

Items

· sinThetaOverLambda: The (sin theta)/lambda value in reciprocal angstroms for this reflection.

· isAbsent: tag, set to 'yes' for reflections that should be systematically absent given the space group.

· isCentric, isAcentric, isAnomalous: Booleans

Is a non-centric reflection necessarily acentric ? In that case we should get rid of one of the two first Booleans. Are all the reflections from a crystal containing anomalous scatterers anomalous ? In that case we don’t need the third one either.

Class Position

Gives d and Miller indices for a reflection, relative or not to a transformation (class Transformation). It’s linked many-to-one to reflection, since a reflection might have different miller indices depending on the transformation.

I was told the above last sentence, but, if one changes the miller indices, doesn’t that rather mean changing the cell and/or spacegroup ? In that case, it shouldn’t be considered as a new position for a same reflection, but rather as a new reflection, linked with a new cell ?

Item

· h, k, l are the Miller indices

· d is the interplannar distance

· tag: initial or transformed, depending on if the indices were given right after indexing, or after transformation for refinement/phasing.

Class ReflectionInGroup

This class is used to link Reflection and ReflectionGroup.  It’s linked many-to-one with Reflection, since a reflection in a group is a Reflection, and a reflection can belong to many groups. And it’s linked many-to-one with ReflectionGroup.

Class ReflectionGroup

Groups reflections. There’s a parent/child link on the class itself, allowing to define subgroups. This is very useful for example for defining UniqueReflectionGroups inside of the ensemble of reflections considered for the resolution of a given structure.

Item

· name: name for this group.

Methods

· getDataCollections: returns the list of data collections to which the reflections of this group belong

· getCompleteShell: returns the ResolutionShell corresponding to the complete data set

Class UniqueReflectionGroup

A group of symmetry equivalent reflections. This class is a sub-class of ReflectionGroup. There is a link with ReflectionInGroup: uniqueRepresentative, which gives the reflection chosen to be the representative of the group, there has to be one and only one.  There’s also a many-to-one link with Merging. 

Item

· symEpsilon: the symmetry reinforcement factor corresponding to the number of times the reflection indices are generated identically from the space-group symmetry operations.

Method

· getMainGroup returns the reflectionGroup of which this UniqueReflectionGroup is a childGroup.

Class FriedelPair

A FriedelPair is a ReflectionGroup.

Method

· getMainGroup returns the reflectionGroup of which this FriedelPair is a childGroup.

Class ResolutionShell

A ResolutionShell is a ReflectionGroup, and also a subGroup, defined by reflection belonging to the mainGroup, which resolution is between resHigh and resLow.

Items

· isCompleteSet: When this tag equals 'yes', resHigh and resLow are the highest and lowest resolution in the dataset. When this tag equals 'no' the data refer to the resolution shell as defined by resHigh and resLow.

· resHigh and resLow are the resolution values that define the shell.

· numberReflections, numberCentric, numberAcentric, numberAnomalous: total number of reflections, number of centric, acentric and anomalous reflections in this shell.

· numberUniqueMeas, numberUniqueObs, numberUniqueCalc, numberUniqueIntense: number of unique reflections measured, observed, computed, and significantly intense (observation and intensity criterions are given in DataProcessing.Indexing).

· numberDataCollections: number of data collections from which reflections were gathered for the main group.

· thetaMin, thetaMax, hmin, hmax, kmin, kmax, lmin, lmax: minimum and maximum values of the theta angle and the miller indices for the reflections in that shell.

· averageIOverSigmaAll, averageIOverSigmaObs: The ratio of the mean of the intensities of all/observed reflections in this shell to the mean of the standard uncertainties of the intensities of all/observed reflections in the resolution shell.

Method

· getMainGroup returns the reflectionGroup of which this UniqueReflectionGroup is a childGroup.

Class WavelengthGroup

A group of reflections measured at the same wavelength.

Item

· wavelengthTag: Descriptor for the wavelength, e.g.: peak, remote, ascending edge...

Method

· getRadiation: returns the radiation used to measure this reflection

· getMainGroup returns the reflectionGroup of which this FriedelPair is a childGroup.

Class ScalingGroup

A group of reflections scaled together

Item

· intensityScale: The scale for a specific measurement group which is to be multiplied with the net intensity to place all intensities in the data set on a common scale.

· scaledParameter: The parameter to which the scale is applied, can be 'F', 'Fsquared' or 'I'

Method

· getMainGroup returns the reflectionGroup of which this ScaleGroup is a childGroup.

Class DataCollectionGroup

A group of reflections measured during the same data collection

Method

· getMainGroup returns the reflectionGroup of which this DataCollectionGroup is a childGroup.

Class WavelengthStats

Gives some statistics on the reflections in a WavelengthGroup, and between two WavelengthGroups. It has two many-to-one links with WavelengthGroup, one for the reference wavelength (refWL), and one for the auxiliary wavelength (auxWL).

This class should probably be linked to the anomalous scatterer in some way, but I can’t really figure out how yet.

Items

· rmsBijvoetDifferences: Root mean square Bijvoet difference at reference wavelength (refWL) for all reflections

· rmsBijvoetDifferencesCentric: Root mean square Bijvoet difference at reference wavelength (refWL) for centric reflections

· rmsDispersiveBijvoet: Root mean square dispersive Bijvoet difference between two wavelength (refWL and auxWL) for all reflections.

· fPrime, fDoublePrime: The f' and f’’ components of the anomalous scattering factor for this wavelength.

Class StructureFactor

Structure factor for one reflection. Linked many-to-one with Reflection. It’s linked many-to one or zero with Scaling, DataReduction and to RefinementStep.

Here I’m really not sure about the links with scaling and refinement step. The point was to link to each step that does give values of structure factors ? And with refinement step since I  had the feeling that the structure factors change at each refinement step, but I could be completely wrong.

Items

· calcFe, calcFau: calculated value of structure factor in electrons and in arbitrary units.

· measFe, measFau: Measured structure factor in electrons and in arbitrary units

· sigmaMeasFe, sigmaMeasFau: esd of measFe and measFau.

· calcFsquared, measFsquared, sigmaFsquared: calculated and measured + esd value of F squared

· calcI, measI, sigmaI: calculated and measured + esd value of intensity.

· isoBWilsonEstimate: The value of the overall isotropic temperature factor estimated from the slope of the Wilson plot.

There are obviously too many parameters here. For example we should get rid of calcFe, measFe and sigmaMeasFe, or get rid of calcFau, measFau and sigmaFau. Which one is the most usefull ? Are the Fsquared values really used ?

Class Phase

Phase for one reflection. Linked many-to-one with reflection, linked many-to-one or zero with phasing (gives the first phase values), and many-to-one or zero with RefinementStep (refinement of the values).

Items

· calcPhase, measPhase: calculated and measured values of the phase.

Class Statictics

Statitics referring to one structure factor and one phase for one reflection. Linked many-to-one with Phase and with StructureFactor.

Items

· calcA, sigmaCalcA, measA, sigmaMeasA: The calculated+esd and measured+esd values of structure-factor component A, in electrons.

· calcB, sigmaCalcB, measB, sigmaMeasB: The calculated+esd and measured+esd values of structure-factor component B, in electrons.

· FOM: The figure of merit m for this reflection.

· HLAiso, HLBiso, HLCiso, HLDiso: The isomorphous Hendrickson-Lattman coefficients Aiso, Biso, Ciso, Diso for this reflection.

Package DataCollection

In this data model, one data collection corresponds to the measurements done at one time, on one hardware, and using one single crystal. Measurements done at different times on a same crystal are considered as different data collections. Measurement made on different crystals, even if coming form a same condition or containing the same thing, are considered as different data collections.
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Class DataCollection

DataCollection is a sub-class of experiment. This class describes the conditions of the measurement. Linked one-to-many with ReflectionGroup: role orientationGroup (used to get the group of reflections that was used to compute the orientation matrix). Linked zero or one-to-one with transform: role orientationMatrix. Linked one-to-many with StandardGroup, the group of reflections used to monitor the radiation damage.

Hardware: linked many-to-one with XraySource, XrayDetector, Radiation, Monochromator, Attenuator and Goniometer.

Items

· environment: The gas or liquid surrounding the sample, if not air. 

· pressure, sigmaPressure: The pressure+esd in kilopascals at which the unit-cell parameters were measured (not the pressure used to synthesize the sample).

· measurementMethod: Method used to measure intensities. ex: profile data from theta/2theta scans

· scanMode: The code identifying the mode of scanning with a diffractometer. om: omega scan; ot: omega/2theta scan; q: Q-scans (arbitrary reciprocal directions)

· scanModeBackground: The code identifying the mode of scanning a reflection to measure the background intensity. st: stationary counter background; mo: moving counter background

· scanRate: The rate of scanning a reflection to measure the intensity in degrees per minute.

· scanTimeBackground: The time spent measuring each background in seconds.

· scanWidth: The scan width in degrees

· temperature, sigmaTemperature: The temperature + esd in kelvins at which data collection was made.

· orientationDetails: A description of the orientation matrix type and how it should be applied to define the orientation of the crystal precisely with respect to the diffractometer axes.

· details: The method used in the experiment. ex: single-crystal x-ray diffraction

Method

· getCrystal: The method used in the experiment. ex: single-crystal x-ray diffraction

Class MeasurementStats

Statistics on the measured reflections fro one data collection. Linked many-to-one with DataCollection. Linked many-to-one with Indexing, and many-to-one with DataCollectionGroup, wich is a sub-class of ReflectionGroup containing all the reflection measured during the considered data collection.

Items

· averageREquivalent: The residual [sum|avdel(I)| / sum|av(I)|] for symmetry-equivalent reflections used to calculate the average intensity av(I). The avdel(I) term is the average absolute difference between av(I) and the individual symmetry-equivalent intensities.

· averageSigmaOverNetI: Measure [sum|sigma(I)|/sum|net(I)|] for all measured reflections.

· averageSigmaNetIOverNetI: Measure [sum u(net I)|/sum|net I|] for all measured reflections.

Class StandardGroup

Group of reflections used to monitor radiation damage. 

Items

· decayPercent: 

· numberReflectionsBetweenStandard: The number of reflection intensities between the measurement of standard reflection intensities.
· timeBetweenStandard: The time in minutes between the measurement of standard reflection intensities.
Method

· getMainGroup: returns the parent group of this standard group

Package DataProcessing

Contains classes detailing the processing of the collection data.
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Class DataProcessing

This class describes the general data processing method. It’s linked many-to-one with the completeDataSet (class ReflectionGroup).

Items

· processingDetails: A description of special aspects of the data reduction procedures. ex: Merging and scaling based on only those reflections with I > sig(I).

· proccessingMethod: The method used in reducing the data. Note that this is not the computer program used, which is described in the SOFTWARE category, but that the method itself. This data item should be used to describe significant methodological options used within the data reduction programs. ex: Profile fitting by method of Kabsch (1987). Scaling used spherical harmonic coefficients.

Class Merging

Describes merging. Linked many-to-one with DataProcessing, linked many-to-many with Software. Linked one-to-many with UniqueReflectionGroup.

Class Indexing

Describes indexing. Linked many-to-one with DataProcessing, linked many-to-many with Peaks for the list of cell determination peaks, and for indexing peaks (2 differents roles). Linked many-to-many with Software.

Items

· numberPeaksIndexing: Number of peaks indexed

· numberPeaksCell: number of peaks used for cell determination

· observationCriterion: The criterion used to classify a reflection as 'observed'. This criterion is usually expressed in terms of a sigma(I) or sigma(F) threshold. ex : >2sigma(I)

· detailsRfreeGroup: A description of the method by which a subset of reflections was selected for exclusion from refinement so as to be used in the calculation of a 'free' R factor.

· intensityThreshold: value above which a reflection is considered significantly intense.

If we want to be able to use the observation criterion and the Rfree choosing methods, we have to define them in a more formal maner. Do you see this as usefull or not ?

Class Scaling

Describes scaling of the images. Linked many-to-one with DataProcessing, linked many-to-many with ScalingGroup (gives the scaling groups, the scale for each group, and to which parameter (I, F or Fsquared), it has to be applied), linked many-to-many with software.

Class DataReduction

Describes the data reduction. Linked many-to-one with DataProcessing, many-to-many with software

Items

· intensityReduction: A description of the process used to reduce the intensity data into structure-factor magnitudes. ex: data averaged using Fisher test

Package Phasing
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Class Phasing

Phasing is a subclass of experiment. Describes the phasing procedure as one experiment.

Item

· details: details about the phasing method.

Class PhasingStep

This class describes one step of the phasing procedure. It’s linked many-to-many with itself: roles previous and next. Linked many-to-one with Phasing, linked many-to-one or zero with software (each step is done using a single software or no software). This class has four sub-classes: averaging, MAD, MIR and Isomorphous.

Class Averaging

Describes averaging, this is a sub-class of PhasingStep. 

Items

· method: A description of the phase averaging phasing method applied to phase this structure. Note that this is not the computer program used, which is described in the SOFTWARE category, but rather the method itself. This data item should be used to describe significant methodological options used within the phase averaging program.

· details: A description of special aspects of the averaging process.

Class Isomorphous

Sub-class of phasingStep. Describes details about the phasing of the structure, when a model isomorphous to the structure being phased was used to generate initial phases. Linked many-to-one with MolSystem.Structure, role isomorphousParent: gives the isomorphous aprent if the parent structure is in the DB. If not, the field parentPDB should be filled.

Items

· method: A description of the isomorphous phasing method applied to phase this structure. ex: Iterative 3-fold averaging alternating with phase extension by 0.5 reciprocal lattice units per cycle according to the method described by X and Y (ref).

· details: A description of special aspects of the isomorphous phasing. ex: Residues 13-18 were eliminated from the starting model as it was anticipated that binding of the inhibitor would cause a structural rearrangement in this part of the structure.

· parentPDB: PDB code of the isomorphous parent if it's not given as a link to MolSystem.Structure.

Class MAD

Describes a MAD phasing step. Is a sub-class of PhasingStep. Two many-to-many links with Derivative, roles anomalousDerivative and nativeDerivatives.

Items

· method: A description of the MAD phasing method applied to phase this structure.

· details: A description of special aspects of the MAD phasing.

· deltaPhi, sigmaDeltaPhi: The phase difference between Ft(h), the structure factor due to normal scattering from all atoms, and Fa(h), the structure factor due to normal scattering from only the anomalous scatterers.

· averageFOM: The mean figure of merit.

RNormalAll, RNormal: No definition in mmCIF

Method

· getAnomalousShell(resHigh, resLow): returns the resolutionShell containing the reflections of the anomalous group with resolution between resHigh and resLow

· getNativeShell(resHigh, resLow): returns the resolutionShell containing the reflections of the native group with resolution between resHigh and resLow

Class MIR

Describes a MIR phasing step. Is a sub-class of PhasingStep. Two many-to-many links with Derivative, roles anomalousDerivative and nativeDerivatives. Linked one-to-many with ShellMIRStats.

Items

· method: A description of the MIR phasing method applied to phase this structure.

· details: A description of special aspects of the isomorphous phasing.

· reflectionSelectionCriterion: Criterion used to limit the reflections used in the phasing calculations. ex: > 4 \s(I).

Class ShellMIRStats

Gives MIR statistics for Resolution shells. Linked many-to-one with Derivative, linked many-to-one with ResolutionShell

Items

· isCompleteSet: 'yes' means that these statistics refer to the complete data set

· datasetTag: Specifies the role of this dataset. e.g.: 'native', 'anomalous', ...

· FOM, FOMcentric, FOMacentric: The mean value of the figure of merit m for all, centric and acentric reflections for this derivative in this shell.

· numberPhased, numberCentricPhased, numberAcentricPhased: The number of total, centric and acentric reflections phased in the native data set.

· HAamplitude: The mean heavy-atom amplitude for reflections in this derivative in this shell.

· averageLOC: The mean lack-of-closure error loc for reflections in this derivative in this shell.

· averagePhase: The mean of the phase values for reflections in this derivative in this shell.

· phasingPower, phasingPowerCentric, phasingPowerAcentric: The mean phasing power P for all, centric and acentric reflections in this derivative in this shell.

· RcullisCentric, RcullisAcentric, RcullisAnomalous: Residual factor R~cullis~ for centric, acentric and anomalous reflections in this derivative in this shell.

· Rkraut: Residual factor R~kraut~ for general reflections in this derivative in this shell.

Class Derivative

This class describes a ReflectionGroup as a derivative. A same ReflectionGroup can be described as two different derivatives, depending on if it’s used as native or anomalous dataset for example. 

Items

· derivativeTag: Description of special aspects of this derivative. One of these derivatives has to be 'native set', one must be 'anomalous set', and one must be 'complete data set'.

· numberHeavy: The number of heavy-atom sites in this derivative.

· numberPhasingCentric, numberPhasingAcentric, numberPhasingAnomalous: The number of centric, acentric and anomalous reflections used in phasing for this derivative.

· phasingReflectionSelectionCriterion: Criteria used to limit the reflections used in the phasing calculations.

Class HeavyAtom

This class describes various aspects of an atom in relation with its use as a heavy atom in phasing. It’s linked many-to-one with Xatom, which describes the atom as it is in the structure during resolution, and linked many-to-one with HeavySite which describes various aspects an atom-site relative to its occupancy by an heavy atom.

Items

· anomalousOccupancy, sigmaAnomalousOccupancy: The relative anomalous occupancy of the atom type present at this heavy-atom site in a given derivative. This atom occupancy will probably be on an arbitrary scale.

· isoOccupancy, sigmaIsoOccupancy: The relative real isotropic occupancy of the atom type present at this heavy-atom site in a given derivative. This atom occupancy will probably be on an arbitrary scale.

Method

· getAtomType: returns the corresponding ChemAtom.

Class HeavySite

Describes various aspects of an atom site in relation with its occupation by heavy atom in phasing. Linked many-to-one with Xsite.

Item

· details: A description of special aspects of the derivative site. ex: minor site obtained from difference Fourier

Package Refinement
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One general question: there are many items describing refinement of various parameter, but not concerning the model building, what should be added for this ?

Class Refinement

Sub-class of experiment. Links all the refinement cycles, which appears as one experiment.

Class RefinementCycle

Describes one cycle of refinement. 

Links

· many-to-one with Refinement

· many-to-many with itself (roles previous and next)

· many-to-many with software

· many-to-one with BanisoModel, which defines the overall anisotropic thermal model, if one was refined for this structure.

Items

· correlationFoFc, correlationFreeFoFc: The correlation coefficient between the observed and calculated structure factors for reflections included in the refinement, and for reflection excluded from refinement (Rfree reflections). The correlation coefficient is scale independent and gives an idea of the quality of the refined model.

· diffFourierDensityMax, sigmaDiffFourierDensityMax, diffFourierDensityMax, sigmaDiffFourierDensityMax: The maximum value of the electron density in the final difference Fourier map.

· diffFourierDensityRMS, sigmaDiffFourierDensityRMS: The root-mean-square-deviation of the electron density in the final difference Fourier map. This value is measured with respect to the arithmetic mean density, and is derived from summations over each grid point in the asymmetric unit of the cell. This quantity is useful for assessing the significance of the values of diffFourierDensityMin and diffFourierDensityMax, and also for defining suitable contour levels.

· detailsAbsStructure: The nature of the absolute structure and how it was determined. For example, it may describe the Friedel pairs used.

· flackAbsStructure, sigmaFlackAbsStructure: The measure of absolute structure (enantiomorph or polarity) as defined by Flack.

· rogersAbsStructure, sigmaRogersAbsStructure: The measure of absolute structure (enantiomorph or polarity) as defined by Rogers.

· extinctionCoefficient, sigmaExtinctionCoefficient: The extinction coefficient used to calculate the correction factor applied to the structure-factor data. The nature of the extinction coefficient is given in the definitions of extinctionExpression and extinctionMethod. For the 'Zachariasen' method it is the r* value; for the 'Becker-Coppens type 1 isotropic' method it is the 'g' value, and for 'Becker-Coppens type 2 isotropic' corrections it is the 'rho' value. Note that the magnitude of these values is usually of the order of 10000.

· extinctionExpression: A description or reference of the extinction correction equation used to apply the data item extinctionCoefficient. This information must be sufficient to reproduce the extinction correction factors applied to the structure factors. ex: Equation (22) p292 "Crystallographic Computing" Munksgaard 1970

· extinctionCorrectionMethod: A description of the extinction correction method applied with the data item exctinctionCoefficient. This description should include information about the correction method, either 'Becker-Coppens' or 'Zachariasen'. The latter is sometimes referred to as the 'Larson' method even though it employs Zachariasen's formula. The Becker-Coppens procedure is referred to as 'type 1' when correcting secondary extinction dominated by the mosaic spread; as 'type 2' when secondary extinction is dominated by particle size and includes a primary extinction component; and as 'mixed' when there is a mixture of types 1 and 2. For the Becker-Coppens method it is also necessary to set the mosaic distribution as either 'Gaussian' or 'Lorentzian'; and the nature of the extinction as 'isotropic' or 'anisotropic'. Note that if either the 'mixed' or 'anisotropic' corrections are applied the multiple coefficients cannot be contained in *_extinction_coef and must be listed in _refine.details.

· numberRestraints: The number of restrained parameters. These are parameters which are not directly dependent on another refined parameter. Often restrained parameters involve geometry or energy dependencies. 

· sigmaBMaxLike: The overall standard uncertainty (estimated standard deviation) of the thermal parameters based on a maximum likelihood residual. The overall standard uncertainty (sigma~B~)^2 gives an idea of the uncertainty in the B values of averagely defined atoms (atoms with B values equal to the average B value).

· sigmaPositionMaxLike: The overall standard uncertainty (estimated standard deviation) of the positional parameters based on a maximum likelihood residual. The overall standard uncertainty (sigma~X~)^2 gives an idea of the uncertainty in the position of averagely defined atoms (atoms with B values equal to average B value)

· sigmaBDPI: The overall standard uncertainty (estimated standard deviation) of the thermal parameters based on the crystallographic R value, expressed in a formalism known as the dispersion precision indicator (DPI).

· sigmaBRfree: The overall standard uncertainty (estimated standard deviation) of the thermal parameters based on the free R value.

· RfreeAverageFOM, RworkAvergaeFOM: Average figure of merit of phases of reflections not included and included in the refinement. This value is derived from the likelihood function.

· detailsSolvent: Special aspects of the solvent model used in refinement.

· BSOL, KSOL: The values of the BSOL and KSOL solvent model parameters describing the average isotropic temperature factor of disordered solvent atoms in Tronrud's method of modelling the contribution of bulk solvent to the scattering.

· isoBMin, isoBMax, isoBaverage: The minimum, maximum and average values for isotropic B value (temperature factors) found in the coordinate set.

· goodnessOfFit, sigmaGoodnessOfFit: The least-squares goodness-of-fit parameter S for all data, after the final cycle of refinement.

· observedGoodnessOfFit, sigmaObservedGoodnessOfFit, intenseGoodnessOfFit: The least-squares goodness-of-fit parameter S for observed and intense reflections, after the final cycle of refinement.

· numberConstraints: The number of constrained (non-refined or dependent) parameters in the least-squares process. These may be due to symmetry or any other constraint process (e.g. rigid-body refinement).

· numberRefinedParameters: Number of parameters refined in this cycle

· shiftOverSigmaMax, shiftOverSigmaAverage: The largest and average ratio of the final least-squares parameter shift divided by the final standard uncertainty (estimated standard deviation).

· structureFactorCoefficient: Structure-factor coefficient |F|, F^2^ or I, used in the least-squares refinement process.

· details: Description of special aspects of this cycle of the refinement process.

Class BanisoModel

defines the overall anisotropic thermal model. 

Items:

· anisoB11,.., anisoB33: elements of the matrix that defines the overall anisotropic thermal model, if one was refined for this structure.

What I understood is that this is a model which is used for refinement, and something that IS refined, am I right ?

Class AtomClass

Class of atoms that are to be treated together in some aspects of the refinement. Has two sub-classes: BisoClass and OccupancyClass. Linked many-to-many with Xatom.

Items

· atomType: Types of atoms in this class: 'all', 'protein', 'solvent', ...

· treatment: Treatement for this atom class

· details: Special Aspects of the treatment

Class BisoClass

Sub-class of AtomClass, treated for B factor. Linked many-to-many with RefinementCycle.

Item

· isoBvalue:  value used in refinement

Class OccupancyClass

Sub-class of AtomClass, treated for occupancy. Linked many-to-many with RefinementCycle.

Item

· occupancyValue:  value of occupancy used in refinement

Class Parameter

Defines a parameter used in refinement. Any numerical value relative to the atomic coordinates can in principle be used as a parameter. However, it has to be described by an XtargetValue. Linked many-to-many to XtargetValue.

Item

· details
Class ParameterGroup

Used to group refinement parameters that are to be treated the same way. Linked many-to-many with Parameters

Items

· name: The type of the parameter being restrained. Explicit sets of data values are provided for the programs PROTIN/PROLSQ (beginning with p_) and RESTRAIN (beginning with RESTRAIN_). As computer programs will evolve, these data values are given as examples, and not as an enumeration list. Computer programs converting a data block to a refinement table will expect the exact form of the data values given here to be used. ex: bond distance; bond angle expressed as a distance; x-h bond angle expressed as a distance...

· numberParametersInGroup: Number of parameters in that group

Class MinimizationTerm

Defines a minimization term for refinement. Linked many-to-many with ParameterGroup.

Items

· function: The type of the function being minimized.

· weight: The weight applied to this term of the function which was minimized in the refinement.

Class MinimizedTerm

Statistics for this minimizationTerm in the RefinementCycle. Linked many-to-one with MinimizationTerm and with RefinementCycle.

Items

· numberOfObservations: The number of observations in this term.  For example, if the term is a residual of the X-ray intensities this item would contain the number of reflections used in the refinement.

· residual: The residual for this term of the function which was minimized in refinement.

Class ParameterGroupRestraint

Restraints applied to a ParameterGroup. Linked many-to-one with ParameterGroup.

Items

· criterion: A criterion used to define a parameter value that deviates significantly from its ideal value in the model obtained by restrained least-squares refinement. ex: >3/s.

· devIdealTarget: For the given parameter type, the target root-mean-square deviation between the ideal values used as restraints in the least-squares refinement and the values obtained by refinement.

· weight: The weighting value applied to this type of restraint in least-squares refinement.

· distCutoffHigh, distCurtoffLow: The upper and lower limits in angstroms of the distance range applied to the current restraint type.

Class ParameterDeviation

Deviation observed for a given ParameterRestraint, or a given NCSrestraint at a given RefinementCycle. Linked many-to-one or zero with ParameterGroupRestraint, two many-to-one or zero links with NCSRestraints, roles positionDeviation and isoBDeviation.

Items

· numberParametersAboveThreshold: The number of parameters of this type that deviate from ideal values by more than the amount defined in ParameterGroupRestraint in the model obtained by restrained least-squares refinement.

· devIdeal: For the given parameter type, the root-mean-square deviation between the ideal values used as restraints in the least-squares refinement and the values obtained by refinement. For instance, bond distances may deviate by 0.018 \%A (r.m.s.) from ideal values in current model.

Class NCSRestraint

Restraint for refinement connected to non-crystallographic symmetry. Linked many-to-many with Molsystem.Chain (links to the chains which values are to be compared in this refinement cycle).

Items

· devIdealTargetIsoB, devIdealTargetPostion: Target value for the deviation of iso B, or position values between the referred chains

· weightIsoB, weightPosition: The value of the weighting coefficient used in non-crystallographic restraint of isotropic thermal or positional factors

Class RefinedAtom

Data concerning the status of an atom at a refinement cycle. Linked zero or one-to-one with Xatom. Linked many-to-one with RefinementCycle.

Item

· status: present/absent

· isNew: 'yes' if this atom has been added during this refinement cycle, 'no' otherwise.

Class RefinedAtomsStats

Statistics concerning the atoms after this refinement cycle. Linked one-to-many with RefinedAtom, and zero-or-one to one with RefinementCycle.

Item

· numberNewAtomSolvent, numberNewAtomNonSolvent: Number of solvent and non solvent atoms added in this cycle

· numberAtomSolvent, numberAtomNonSolvent: Total number of solvent and non solvent atoms in the model

· sumOccupancyH, sumOccupancyNonH: The sum of the occupancies of the hydrogen and non hydrogen atoms in the refined model.

· occupancyMax, occupancyMin: The maximum and minimum values for occupancy found in the coordinate set.

Class RefinedResidue

Statistics concerning the residues after this refinement cycle. Linked many-to-one with ChemCompVar, linked many-to-one with RefinementCycle.

Items

· status: unknown/partial/complete

· isNew: 'yes' if this atom unknown before this refinement cycle, and at least ‘partial’ after, 'no' otherwise.

Class RefinedResiduesStats

Statistics concerning the residues after this refinement cycle. Linked one-to-many with RefinedResidue, and zero-or-one to one with RefinementCycle.

Items

· numberComplete, numberPartial, numberUnknown, numberDiscretly disoredered: Number of complete, partial, unknown and discretly disordered residues.

Class Least-square

Least-square refinement method used at this cycle. Linked zero or one-to-one with RefinementCycle.

Items

· hydrogenTreatment: Treatment of hydrogen atoms in the least-squares refinement. refall: refined all H parameters; refxyz: refined H coordinates only; refU: refined H U only; noref: no refinement of H parameters; constr: H parameters constrained; mixed: some constrained, some independent; undef: H-atom parameters not defined

· derivativesMatrixType: Type of matrix used to accumulate the least-squares derivatives. full: full; fullcycle: full with fixed elements per cycle; atomblock: block diagonal per atom; userblock: user-defined blocks; diagonal: diagonal elements only; sparse: selected elements only.

· detailsWeighting: A description of special aspects of the weighting scheme used in least-squares refinement. Used to describe the weighting when the value of weightingScheme is specified as 'calc'.

· weightingScheme: The weighting scheme applied in the least-squares process.sigma: based on measured e.s.d.'s; unit: unit or no weights applied; calc: calculated weights applied

Class RefinementReflectionShell

Statistics for a given ResolutionShell, after a RefinementCycle. Linked many-to-one with RefinementCycle, linked many-to-one with ResolutionShell.

Items

· numberObserved, numberObservedRwork, numberObservedRfree: Number of observed reflections in this shell, total, included and excluded from refinement.

· resRall, resRobs, resRintense, resRfree, resRwork: Residual factor R for all, observed, intense, excluded and included reflections in this shell.

· resFsqdObs: Residual factor R(Fsqd) for obsevred reflections in this shell

· resRIall, resRIObs, resRIintense: Residual factor R(I) for all, observed, intense reflections in this shell.

· wRall, wRobs, wRfree: Weighted residual factor wR for all, observed, excluded reflections in this shell

Class Quality

Various statistic to estimate the quality of the model after this refinement cycle. Linked zero or one-to-one with RefinementCycle.

Items

· sigmaPosLuzzatiFree, sigmaPosLuzzatiObs: The estimated coordinate error obtained from the plot of the R value versus sin(theta)/lambda for observed and excluded reflections.

· RfreeLowResolCutoffLuzzati, obsLowResolCutoffLuzzati: The value of the low-resolution cutoff used in constructing the Luzzati plot for excluded and observed reflections.

· sigmaALuzzatiRfree, sigmaALuzzatiObs: The value of sigma~a~ used in constructing the Luzzati plot forexcluded and observed reflections

· detailsSigmaALuzzatiRfree, detailsSigmaALuzzatiObs: The details of the estimation of sigma~a~ for excluded and observed reflections.

· RGResolHigh, RGResolLow: The values of the high and low-resolution cutoff in angstroms used in calculation of the Hamilton generalized R factor (RG).

· RGfree, RGwork: The Hamilton generalized R factor for excluded and included reflections

· RGfreeOverRGwork
Package Instrument

This package is not new, classes describing the Xray diffraction hardware have been added.
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Class Radiation

Sub-class of AbstractInstrument, Describes the radiation used for diffraction.

Items

· type: Name of the type of radiation used. It is strongly encouraged that this field be specified so that the probe radiation can be simply determined. x-ray; neutron; electron; gamma

· siegbahn: The nature of the radiation. This is typically a description of the X-ray wavelength in Siegbahn notation. ex: CuK\a

· iupac: The IUPAC symbol for the X-ray wavelength for probe radiation. K-L~3~: K\a~1~ in older Siegbahn notation; K-L~2~: K\a~2~ in older Siegbahn notation; K-M~3~: K\b~1~ in older Siegbahn notation; K-L~2,3~: use where K-L~3~ and K-L~2~ are not resolved

· collimation: The collimation or focusing applied to the radiation. ex: 0.3 mm double-pinhole

· filterEdge: Absorption edge in angstroms of the radiation filter used.

· beamHalfWidth: Half-width in millimetres of the incident beam in the direction perpendicular to the diffraction plane.

· polarisationNormal: The angle in degrees, as viewed from the specimen, between the perpendicular component of the polarisation and the diffraction plane.

· polarisationRatio: Polarisation ratio of the diffraction beam incident on the crystal. It is the ratio of the perpendicularly polarised to the parallel polarised component of the radiation.

Class Wavelength

Describes each wavelength constituting the radiation. Linked many-to-one with Radiation.

Items

· wavelength: value of the wavelength

· weight: The relative weight of this wavelength in the radiation

Class XrayDetector

XrayDetector used to measure diffraction images. Sub-class of AbstractInstrument.

Items

· class: The general class of the radiation detector. ex: CCD plate

· type: The make, model or name of the detector device used.

· resolution: The resolution of an area detector, in pixels/mm.

· deadtime: The deadtime in microseconds of the detector used to measure the diffraction intensities.

· details: A description of special aspects of the radiation detector.

Class XraySource

A description of special aspects of the radiation detector. Sub-class of AbstractInstrument.

Items

· class: The general class of the radiation source. ex: synchrotron

· type: The make, model or name of the source of radiation. ex: NSLS beamline X8C

· targetElement: The chemical element symbol for the X-ray target (usually the anode) used for generation of X-rays. This can be used also for spallation sources.

· current: The current in milliamperes at which the radiation source was operated.

· power: The power in kilowatts at which the radiation source was operated.

· voltage: The voltage in kilovolts at which the radiation source was operated.

· size: The dimensions of the source as viewed from the sample. ex: 8mm x 0.4 mm fine-focus

· takeOffAngle: The complement of the angle in degrees between the normal to the surface of the X-ray tube target and the primary X-ray beam for beams generated by traditional X-ray tubes.

· details: A description of special aspects of the radiation source used.

Class Monochromator

Description of the monochromator. Sub-class of AbstractInstrument.

Items

· material: Material from which the attenuator is made.

The mmCIF says that the material is given when the monochromator is a crystal. What else can it be ?

Class Attenuator

Describes an attenuator. Sub-class of AbstractInstrument. 

From what I understood, an attenuator is a kind of filter, am I right ? Is it possible to use more than one attenuator at the same time ?

Item

· scale: The scale factor applied to the intensities due to the attenuator

· material: Material from which the attenuator is made.

Class Goniometer

Describes the goniometer. Sub-class of AbstractInstrument.

Items

· type: make, model or name of the measurement device (goniometer) used. ex: Enraf-Nonius model s

· class: The general class of  goniometer or device used to support and orient the specimen. ex: 4-circle camera

· details: A description of special aspects of the device used to measure the diffraction intensities.

