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S1. Data collection and file format conversion  

The data were collected on lysozyme microcrystals using a JEOL 2100 transmission electron 

microscope (TEM) with a LaB6 filament operating at 200 kV and equipped with a TimePix hybrid-

pixel detector. The detector was controlled through the SoPhy software provided by Amsterdam 

Scientific Instruments along with the camera. 

A script was used to convert the images to SMV format, integrating certain metadata into the file 

header as shown in Figure S 1 (left). Of particular note are the BEAMLINE and DISTANCE 

parameters in the file header. Here, TIMEPIX_SU indicates the specific setup used and allows DIALS 

to load default values for the goniometer rotation axis and other instrument settings. The distance is 

based on the nominal camera length of the microscope and converted using a table included in the 

script. 

If no specific setup is indicated (BEAMLINE parameter) such as in Figure S1 (right), then other 

default values will be used or specific information can be included during the import step. 

S2. PHIL file for the restraints 

The restraints.phil file used in processing had the following contents: 

refinement 

{ 

    parameterisation 

    { 

        crystal 

        { 

            unit_cell 

            { 

                restraints 

                { 

                    tie_to_target 

                    { 

                        values=78.54,78.54,37.77,90,90,90 

                        sigmas=0.05,0.05,0.05,0.05,0.05,0.05 

                    } 

                } 

            } 

        } 

    } 

} 
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Figure S1 Example of two SMV headers from a JEOL 2100 LaB6 with a TimePix detector (left) 

and a Titan Krios with a CETA-D detector (right) as viewed in Notepad ++. The SIZE1 and SIZE2 

keywords indicate the number of pixels in the x and y directions, and PIXEL_SIZE is the physical 

size of each pixel in millimetres. TIME is the exposure time of each diffraction image in seconds and 

DISTANCE the camera length in millimetres. PHI and OSC_START will have the same value for a 

single axis goniometer in a microscope, and indicates the rotation angle of the goniometer at the start 

of the frame’s exposure. OSC_RANGE is the angle in degrees that the goniometer rotates during the 

collection of the frame. WAVELENGTH depends on the acceleration voltage and is given in 

Ångström.  BEAM_CENTER_X and BEAM_CENTER_Y indicate the location of the central beam 

on the detector. In the left image, they are given in pixels, while the right image gives the position in 

millimetres. Both values should be in millimetres. A correction is made through a built-in format class 

in DIALS, designed specifically for the instrument indicated by the line BEAMLINE=TIMEPIX_SU. 

The same format class also provides a default value for the goniometer axis and other instrument 

constants. The rest of the parameters are either not needed or indicate how to decode the binary data.  
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