












DIAMOND I24 LCLS

P12M-DLS 1μm CRYSTALS







K = scale factor
L = Lorentz factor
p = polarization factor











● dials.import
● dials.find_spots
● dials.index
● dials.refine_bravais_settings
● dials.refine
● dials.integrate
● dials.export_mtz

● → →



$ dials.import ${data_directory}/th_8_2_0*.cbf
$ dials.find_spots datablock.json nproc=8
$ dials.index datablock.json strong.pickle
$ dials.refine_bravais_settings experiments.json indexed.pickle
$ dials.reindex indexed.pickle change_of_basis_op=a,b,c
$ dials.refine bravais_setting_9.json reindexed_reflections.pickle 
$ dials.refine refined_experiments.json refined.pickle scan_varying=true
$ dials.integrate refined_experiments.json refined.pickle nproc=8
$ dials.export integrated.pickle refined_experiments.json \
mtz.hklout=integrated.mtz
$ pointless hklin integrated.mtz hklout sorted.mtz > pointless.log
$ aimless hklin sorted.mtz hklout scaled.mtz > aimless.log << eof
  resolution 1.3
  anomalous off
eof
$ ctruncate -hklin scaled.mtz -hklout truncated.mtz \
  -colin '/*/*/[IMEAN,SIGIMEAN]' > ctruncate.log

who needs a GUI?





For AUTOMATIC/DEFAULT/NATIVE
High resolution limit                     1.36   6.08   1.36
Low resolution limit                     53.92  53.92   1.40
Completeness                             99.8  99.9  97.8
Multiplicity                              5.3   4.9   3.1
I/sigma                                  11.7  26.8   2.2
Rmerge                                  0.061 0.026 0.370
Rmeas(I)                                0.075 0.032 0.521
Rmeas(I+/-)                             0.075 0.032 0.495
Rpim(I)                                 0.032 0.014 0.279
Rpim(I+/-)                              0.042 0.018 0.326
CC half                                 0.999 0.998 0.818
Wilson B factor                         8.913
Anomalous completeness                   97.5 100.0  77.3
Anomalous multiplicity                    2.6   3.1   1.8
Anomalous correlation                    0.005  0.204 -0.019
Anomalous slope                         0.955 0.000 0.000
Total observations                      292123 3747 12262
Total unique                            55480 768 3919
Assuming spacegroup: P 41 21 2
Other likely alternatives are:
P 43 21 2
Unit cell:
57.781  57.781 149.995
90.000  90.000  90.000

$ xia2 -dials ${data_directory}
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$ dials.find_spots datablock.json nproc=8

Setting spotfinder.filter.min_spot_size=3
Configuring spot finder from input parameters
-----------------------------------------------
Finding strong spots in imageset 0
-----------------------------------------------
Finding spots in image 1 to 540...
Extracting strong pixels from images (may take a while)
Extracted strong pixels from images
Merging 8 pixel lists
Merged 8 pixel lists with 922120 pixels
Extracting spots
Extracted 219125 spots
Calculating 219125 spot centroids
Calculated 219125 spot centroids
Calculating 219125 spot intensities
Calculated 219125 spot intensities
Found 1 possible hot spots
Found 1 possible hot pixel(s)
Filtering 219125 spots by number of pixels
Filtered 116321 spots by number of pixels
Filtering 116321 spots by peak-centroid distance
Filtered 116082 spots by peak-centroid distance

-----------------------------------------------
Saving 116082 reflections to strong.pickle
Saved 116082 reflections to strong.pickle
Time Taken: 31.768495
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$ dials.image_viewer datablock.json strong.pickle



$ dials.reciprocal_lattice_viewer datablock.json strong.pickle



$ dials.reciprocal_lattice_viewer datablock.json strong.pickle







Find orientation matrices
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Refine crystal and experimental geometry
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Refined geometry
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Spot centroids

No
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$ dials.index datablock.json strong.pickle
Found max_cell: 199.1 Angstrom
Setting d_min: 3.89
...
RMSDs by experiment:
--------------------------------------------
| Exp | Nref | RMSD_X | RMSD_Y  | RMSD_Z   |
|     |      | (px)   | (px)    | (images) |
--------------------------------------------
| 0   | 4049 | 0.2881 | 0.25838 | 0.17767  |
--------------------------------------------

Final refined crystal models:
model 1 (114690 reflections):
Crystal:
    Unit cell: (57.804, 57.782, 150.027, 90.009, 89.991, 89.990)
    Space group: P 1
    U matrix:  {{ 0.3455, -0.2589, -0.9020},
                { 0.8914,  0.3909,  0.2292},
                { 0.2933, -0.8833,  0.3659}}
    B matrix:  {{ 0.0173,  0.0000,  0.0000},
                {-0.0000,  0.0173,  0.0000},
                {-0.0000,  0.0000,  0.0067}}
    A = UB:    {{ 0.0060, -0.0045, -0.0060},
                { 0.0154,  0.0068,  0.0015},
                { 0.0051, -0.0153,  0.0024}}

Saving refined experiments to experiments.json
Saving refined reflections to indexed.pickle
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Find maxima of FFT on surface of hemisphere
(s) 

Find combinations of vectors that match known 
unit cell

Attempt to assign indices according to each 
suitable orientation matrix

Sample hemisphere(s) of direct space

Choose orientation matrix that assigns indices 
to largest number of reflections
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$ dials.refine_bravais_settings experiments.json indexed.pickle 

-----------------------------------------------------------------------------------------------------------------
Solution Metric fit  rmsd  min/max cc #spots lattice                                 unit_cell  volume      cb_op
-----------------------------------------------------------------------------------------------------------------
       9     0.0250 0.073 0.787/0.848   4049      tP  57.78  57.78 149.99  90.00  90.00  90.00  500681      a,b,c
       8     0.0250 0.072 0.787/0.970   4049      oC  81.71  81.73 150.00  90.00  90.00  90.00 1001813  a-b,a+b,c
       7     0.0133 0.071 0.787/0.899   4049      oP  57.78  57.76 149.98  90.00  90.00  90.00  500537      a,b,c
       6     0.0217 0.071 0.970/0.970   4049      mC  81.72  81.74 150.02  90.00  89.99  90.00 1002178  a-b,a+b,c
       5     0.0250 0.072 0.795/0.795   4049      mC  81.73  81.71 150.01  90.00  89.99  90.00 1001809 a+b,-a+b,c
       4     0.0131 0.070 0.807/0.807   4049      mP  57.76  57.79 149.99  90.00  90.01  90.00  500676   -b,-a,-c
       3     0.0133 0.070 0.899/0.899   4049      mP  57.79  57.77 150.00  90.00  89.99  90.00  500732      a,b,c
       2     0.0125 0.071 0.787/0.787   4049      mP  57.77 149.99  57.79  90.00  89.99  90.00  500744      b,c,a
       1     0.0000 0.070         -/-   4049      aP  57.80  57.77 150.01  90.01  89.99  89.99  500927      a,b,c
-----------------------------------------------------------------------------------------------------------------
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outlier.algorithm=nsigma outlier.algorithm=truncated outlier.algorithm=tukey



outlier.algorithm=mosflm





●

●

●

●



●
●



●
○

○

○



●

●

●







●

●
○

○

○



●







ϕ



http://dials.github.io/documentation/tutorials/
http://dials.github.io/documentation/tutorials/
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dials.analyse_output                      dials.extract_shoeboxes                   dials.refine_bravais_settings
dials.apply_mask                          dials.filter_good_intensities             dials.reflection_viewer
dials.background_lookup                   dials.filter_reflections                  dials.reindex
dials.check_indexing_symmetry             dials.find_hot_pixels                     dials.remove_absent_reflections
dials.combine_experiments                 dials.find_overlaps                       dials.rs_mapper
dials.compare_mosflm_dials                dials.find_spots                          dials.scale_down_image
dials.compare_mosflm_xds                  dials.find_spots_client                   dials.scale_down_images
dials.compare_orientation_matrices        dials.find_spots_server                   dials.show_build_path
dials.compare_reflections                 dials.generate_mask                       dials.show_dist_paths
dials.compare_xds_dials                   dials.generate_process_test_reflections   dials.show_extensions
dials.compare_xds_dials2                  dials.generate_test_reflections           dials.show_indexed_strong
dials.create_profile_model                dials.image_viewer                        dials.show_isig_rmsd
dials.detector_max_resolution             dials.import                              dials.show_models
dials.discover_better_experimental_model  dials.import_xds                          dials.show_profiles
dials.display_reference_profiles          dials.index                               dials.show_spots
dials.estimate_gain                       dials.integrate                           dials.simulate
dials.estimate_resolution_limit           dials.merge_cbf                           dials.simulate_rs
dials.export                              dials.merge_reflection_lists              dials.slice_sweep
dials.export_mosflm                       dials.plot_reflections                    dials.sort_reflections
dials.export_mtz                          dials.plot_scan_varying_crystal           dials.split_experiments
dials.export_nxmx                         dials.predict                             dials.spot_counts_per_image
dials.export_nxmx_to_mtz                  dials.print_test_reflections              dials.stereographic_projection
dials.export_spot_xds                     dials.python                              dials.stills_detector_hybrid_refine
dials.export_text                         dials.reciprocal_lattice_viewer           dials.version
dials.export_xds                          dials.refine                              
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