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This document describes how to use the dtcollect module of d*TREK. dtcollect is a general position-sensitive detector image data acquisition program especially suited for single crystal X-ray diffraction experiments. dtcollect controls the shutter, the detector, the crystal goniometer, the detector goniometer, and, if possible, the source wavelength to create datasets of contiguous rotation or oscillation images that can be processed by other modules of d*TREK.  dtcollect has a simple, easy-to-use graphical user interface with convenient help features, so that users can easily collect the datasets needed to solve crystal structures.





With dtcollect users can:





Collect scans of single or multiple images with and without opening the shutter and with or without moving the crystal goniometer: shutter-closed stills (dark images), shutter-open stills,  shutter-open scans, or shutter-closed scans.  The crystal can be rotated around either of two crystal goniometer axes that are usually called omega and phi;


Create, load, edit, and save scans and/or tables of scans;


Open and close the source shutter;


Move the crystal goniometer to any allowed position;


Move the detector goniometer (if motorized) to any allowed position;


Move the source to any allowed wavelength (if motorized);


Monitor the progress of the experiment through nearly instantaneous feedback on the �current status of the hardware devices: shutter, goniometers, counters, detectors, and other sensors;


Communicate with dtdisplay to display images as they are collected.





What is a SCAN?





As used through d*TREK documentation a scan is a contiguous set (in time and often in rotation angle) of collected images.  For example, the first image in a scan might be acquired by exposing a crystal for 10 seconds while rotating the phi axis from 0 to 1 degree, the second image by rotating the phi axis from 1 to 2 degrees, and the last image by rotating phi from 179 to 180 degrees.  Or a scan might consist of 100 dark or shutter-closed images without moving any motors as a way to characterize the dark current in a CCD (charge-coupled device) detector.  Details of how a scan is described in d*TREK are found in Appendix A.
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In order to collect single crystal diffraction images from a position-sensitive detector,  you need a program that controls the shutter, the goniometers and detector (i.e. a diffractometer).  You want to collect preliminary images to check that the crystal diffracts and that the Bragg peaks can be integrated.   This is further discussed in the dtdisplay documentation.  dtcollect does the actual data acquisition by controlling the diffrac�tometer hardware.





dtcollect uses a color X Window display and the OSF/Motif widget set and style.  Both X and OSF/Motif are widely used on workstations, so you may already by familiar with them and, consequently, already know how to run and use dtcollect.  If this sounds unfamiliar, do not worry as dtcollect is very easy to use and comes with many help features.  Before you start dtcollect be sure your DISPLAY environment variable is set to your current display and the Dtcollect application defaults file is accessible to your X server.  The latter file can be placed in the system-wide application defaults directory (e.g. /usr/lib/X11/app-defaults) or in your home directory.  Please consult the installation guide in section 5 and your system manager.
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After dtcollect has been installed and placed in your PATH, just enter dtcollect along with an optional header filename to run it.   Since dtcollect is an X Window program the standard X command line options are also supported.  Messages are written to an output text field in the main window and possibly to a pop-up error message window.  A few messages are written to stdout and stderr (Hint: redirect stdout and stderr to a log file).  The syntax for running dtcollect is simply:





dtcollect [header_file [dtdisplay_DISPLAY]]





The header_file option specifies an alternate default header filename or environment variable.  If this is not specified, then the name DTCOLLECT_HEADER is used.  If the header file is found, an initial image header is read from it.  The header with some modifications is added to all images collected by dtcollect.  The dtdisplay_DISPLAY option specifies an alternate X Window display to which update messages will be sent for possible use by dtdisplay.  The default  is the current display that dtcollect is running on.





The dtcollect main window shown below in Figure 1 will appear on the display.  The main features of the window are a title, a menu bar with some command buttons, a shutter control panel, an expose control panel, goniometer control panels for the crystal and detector, a source wavelength control panel, a sensor display panel and a scrolled text output region.  Each of these features is discussed in the following sections, but first a summary of how to collect images is given.





�


Figure � SEQ Figure \* ARABIC �1�.  dtcollect main window.





Exposing a single scan of one or more images





1.	Set the exposure type in the Expose panel (e.g. Phi rotation (shutter open)).


2.	Set the exposure Time in seconds.


3.	Set the rotation Width of the image in degrees.


4.	Set the image file Template and the Start seq number.


5.	Set Num imgs to the number of images desired.  Use 1 for a single image.


6.	If needed, set the crystal and detector positions, and source wavelength.  Select the corresponding Move buttons to change these.


7.	Select the Expose button to start exposure.








Exposing multiple scans





1.	Select from the menubar Collect, then Scan.... 


2.	Edit the Scan Table in the Scan dialog (see section 3.3).


3.	Select the Scan button to start the scans.





Getting help





dtcollect changes the main window title in response to user input in a couple of ways.  First, when the mouse is used to “arm” a button, the title is changed to show what that button does.  Second, when you click in a text field or tab to it, the title is changed to show what the text field is used for (on Motif 1.2 or higher).  In this way, you can receive continuous context-sensitive help.  If you ever have a question about what a button does, move the mouse pointer over the button, then press and hold down the mouse button.  The title will show what the function of the button is.  To activate the function, simply release the mouse button.  To avoid activating the function, move the mouse pointer off the button, then release the mouse button.  Do not release the mouse button with the pointer in the button unless you want to activate the function. To see what a text field does, simply click in it and read the help line in the window title.  You can also customize the help lines (see Section 5.1).  More extensive help can be viewed by selecting the HTML Help Viewer command from the Help menu.
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On the left-hand side of the main window are controls to open and close the shutter and to make exposures.  On the right-hand side are controls to change the source wavelength and to move the crystal and detector goniometers.  There are text fields to enter new values and labels to indicate current values.  Buttons are pressed to activate and abort commands.  The button colors and labels change depending on the status of the command.  A red color means a command is active and selecting the button will abort the command.  A yellow color means the command failed or was aborted and selecting the button will re-initialize the corresponding hardware devices.  Green is used to show that the shutter is closed.  The default background color (usually blue or gray) is used to indicate inactive commands.  Buttons and labels are sensitized and desensitized in response to user actions and hardware polling.





3.1.1 Shutter





The shutter button opens and closes the shutter “manually”.  The button color is green if the shutter is thought to be closed and red if the shutter is thought to be open.  If the shutter is closed, select the green button and pop-up a menu requesting confirmation that yes, you do want to open the shutter.  Select the red button in the pop-up menu to open the shutter.  If the shutter is open, just select the red button to close the shutter.  For safety reasons,  you need two button clicks to open the shutter, and a single button click to close the shutter.  While the shutter is open, the button label is updated periodically to show the elapsed time in seconds since the shutter was opened.  If the button is yellow, then dtcollect does not understand the state of the shutter.





3.1.2 Expose





You can make 4 different kinds of exposures.  All exposures are made at the CURRENT source wavelength and crystal and detector positions.  The image is written to the file specified by the Template and Start seq fields.  To create images, set the parameters described below then select the Expose button.  The button color changes to red, the button label changes to Abort and the exposure is made.  To abort the exposure, select the button while it is red.  The current exposure time and width are updated periodically as the exposure is made.  When the exposure is finished, the button returns to its original background color.  If the shutter is opened (i.e. a still or scan), the shutter button also reacts and changes to red.  If a goniometer motor moves (i.e. a rotation or oscillation), that button changes to red and the current goniometer position is updated in the panels on the right side of the main window.





If the button changes to yellow, then dtcollect does not understand the state of the detector.  Pressing the yellow button will re-initialize the detector hardware.





If the exposure was successful, dtcollect writes the image to the file specified by the Template and Seq start fields.





Type		Select the type of exposure from the option menu:


			Dark		Shutter is not opened and the crystal is not moved


			Still		Shutter is opened and the crystal is not moved


	Phi rotation	Shutter is opened and the crystal is moved around 			the Phi axis


			Omega rotation


	Shutter is opened and the crystal is moved around the Omega axis.





Time	Set the exposure time in seconds for a single image.  The total exposure time will then be the set time multiplied by the number of images.





Width	Set the rotation width in degrees (a width of 0.0 is a still).  Widths less than 0 are not allowed.





Seq start	Set the starting sequence number for composing image filenames with the Template.  The first image will have this sequence number.  The sequence number will be incremented by the sequence increment (default 1) for each subsequent image. The sequence start and increment may also be set with the ... button next to the Template command.





Num imgs	Set the number of images to expose. This may also be set with the ... button next to the Template command.   Note:  If Num imgs is less than or equal to zero, then a single image is exposed centered at the current crystal position..  In this case, the crystal goniometer “backs up” one-half of the requested width and rotates forward for the full width during the exposure.





Template	The template is a filename with question marks that will be replaced with the image sequence number.  The first sequence number is given by Sequence Start, and the next by Sequence Start + Sequence Increment and so on.  The  image sequence number is used to fill in the question marks in the template.  Examples:


	Template 	Start	Incr	Result


	image.????	1	1      	image.0001,image.0002, ...


	r4???.osc	0	2	r4000.osc, r4002.osc, ...


	t???.???	2000	-1	t002.000, t001.999, ...


	t???.???	-2000	1	t-02.000, t-01.999, ...


	image.osc	*	*	image.osc, image.osc, ...





...	This button next to the Template command pops up a file selection dialog (Figure 2 below) to select the Template, Seq start, Seq incr, and Num imgs.  The template is set from the top field.  The template should contain question mark characters to be used by d*TREK functions, otherwise each image will have the same filename and only the last image will be available as in the last example under Template above.
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Figure � SEQ Figure \* ARABIC �2�.  Image file selection dialog





3.1.4 Source wavelength





This control is sensitized at sites that can allow users to change the source wavelength such as synchrotrons.  Set the desired source wavelength in the text fields in Ångstroms or eV, then select the Move button.  The button color changes to red, the button label changes to Abort and the wavelength moves to the requested position.  To abort the movement, select the button while it is red and labeled Abort.  The current wavelength position is updated periodically while moving to a new wavelength.  When the desired wavelength is reached, the button returns to its original color.  





If the button changes to yellow, then an error occurred while changing the wavelength. Look in the scrolled text window for the reason.  Possible errors are an illegal wavelength or a real or predicted collision or jam.  Check the hardware and your input values, then press the yellow button to re-initialize.





To the left of the requested wavelength text field, is a small button labeled ... that pop-ups the wavelength chooser dialog.  If you select a wavelength from this dialog, it replaces the value in the text field automatically.   For more information on the wavelength chooser, see Section 3.3.4.





3.1.5 Crystal position





Set the desired crystal goniometer position in the text fields in degrees, then select the Move button.  The button color changes to red, the button label changes to Abort and the goniometer moves to the requested position.  To abort the movement, select the button while it is red and labeled Abort.  The current goniometer angles are update periodically as the axes move.  When the goniometer stops moving, the button returns to its original color.





If the button changes to yellow, then an error occurred during the goniometer movement. Look in the scrolled text window for the reason.  Possible errors are illegal angles or a real or predicted collision or jam.  Check the goniometer and your input values, then press the yellow button to re-initialize the goniometer hardware.





3.1.6 Detector position





Set the desired detector goniometer position in the text fields.  The distance is set in millimeters while the swing angle is set in degrees.  Select the Move button to move the detector.  The button color changes to red, the button label changes to Abort and the goniometer moves to the requested position.  To abort the movement, select the button while it is red and labeled Abort.  The current position are update periodically as the detector moves.  When the detector goniometer stops moving, the button returns to its original color. 





If the button changes to yellow, then an error occurred during the goniometer movement.  Look in the scrolled text window for the reason.  Possible errors are illegal angles or a real or predicted collision or jam.  Check the goniometer and your input values, then press the yellow button to re-initialize the detector goniometer hardware.





3.1.7 Sensors





These are output only fields that display current values of any site-specific sensors on the diffractometer.  Sensors might be used for ionization chambers, temperature controllers, etc.  Consult your system manager to see what site-specific information is displayed here.





3.1.8 Command





This control does not function yet.  For non-mouse users, simply use the <tab> button to move among text fields and buttons.  Use the <alt>+character sequence to activate buttons.





Future commands are:


	Omega angle		Move omega to the desired angle


	Chi	angle		Move chi or kappa to the desired angle


	Kappa	angle		Move kappa or chi to the desired angle


	Phi	angle		Move phi to the desired angle


	Dist     distance	Move the detector to the desired distance


	Theta   angle		Move the detector to the desired swing angle or theta.


	SO	time		Open the shutter


	SC 			Close the shutter


	Move	omega chi phi	Move to the desired omega, chi and phi angles


	Scan axis width	Scan around axis for width with shutter open


	Still	time		Expose for time with shutter open


	Dark	time		Expose for time with shutter closed
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The menu bar has File, Edit, View, Collect and Help menus.  If you move the pointer over one of the menus, then press and hold down the left mouse button, a pulldown menu appears with further commands.  Drag the mouse pointer down over the desired command (look at the context-sensitive help text in the main window title) and release the mouse button to select the command.





3.2.1 File menu





The File menu is used to initialize or re-initialize the hardware devices and to open or save image headers.  The commands in the file menu are Initialize, Open..., Save As...,  Preferences..., Print... and Exit.





Initialize	The File Initialize command popups a menu with the following choices:


		Crystal goniometer	Call initialize routine of the crystal goniometer


		Detector goniometer	Call initialize routine of the detector goniometer


		Detector		Call detector initialize routine


		Shutter		Call shutter initialize routine


		Sensors		Call sensors (counters) initialize routine


		Source			Call source initialize routine


		All			Call all the hardware device initialize routines





	Each of these calls the initialize routine of the respective hardware device.  These routines, in turn, are site and installation dependent.





Open...	The File Open... command selects an image header file to read in.  When this is activated, the image header file selection dialog box appears (Figure 3, below).  Select a header file from the list and then select OK.  The header will be read in, and, if legitimate, will be used as the starting header for all subsequent collected images.  Furthermore, if a default scan exists in the header, this will be loaded into the main window controls.  The header may be modified with the Edit Image header items... command.  To view the header, use the View Image header... command (section 3.4).  Parts of the header are automatically modified when an image is exposed.





	If the toggle button Also load scan table from scans in file is set, then any scan information in the Scan Table (section 4.1) is deleted and any scan information in the header file is loaded into the Scan Table.





	Normally, dtcollect attempts to read a header file, either from the default name DTCOLLECT_HEADER which may be an environment variable, or from a name specified on the command line.





Save As...	This command saves the current header to a file.  A file selection box appears which allows you to enter a filename for the header file.  If you select a filename that already exists, the new header will overwrite the file unless the old file is write protected.





Exit		This command exits from dtcollect.
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Figure � SEQ Figure \* ARABIC �3�. Image header selection dialog





3.2.2 Edit menu





The edit menu has commands to display dialog boxes that let you edit some image header items and to clear text in the output text field.





3.2.2.1 Image header items...





Choose Image header items... in the Edit menu to display a dialog box with the current crystal unit cell parameters, orientation angles, effective mosaic spread, spacegroup along with an editable multi-line comment field as shown in Figure 4.  In all cases the values set in this dialog are not placed in the header until the OK button is selected.  If you do not want to save your changes, select Cancel instead.  Select Help to activate the HTML viewer for on-line help.
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Figure � SEQ Figure \* ARABIC �4�.  Edit Image header items... dialog





Unit cell	Enter six crystal unit cell parameters a, b, c, (, (, ( in Ångstroms and degrees.  You only need to enter these if you wish.  Other programs can usually determine these values for you.





Orientation	Three crystal orientation angles can be specified.  Normally, you do not know these angles, but if you think you do, you may enter values here.





Mosaicity	Enter the effective mosaic spread of the crystal in degrees.  This value can be used for Bragg reflection rocking width calculation by other programs.  It is not used by dtcollect, but is simply placed in the header as part of the crystal description.





Spacegroup	Enter the spacegroup number of your crystal if you know it; otherwise enter 0 which will be an indication to other programs that you do not know the crystal spacegroup.


 


Comment	You may enter a multi-line comment.  Only you can determine what needs to go in the comment.





3.2.2.1 Clear output





You may clear all the output text in the lower part of the main window or clear any highlighted text. 





3.2.3 View menu





Currently, the only available command in the View menu pop-ups a window that shows the header.





Image header...


	This displays a new window with the image header in it.  The header is NOT editable with this window.  If you wish to edit more than the items found in the Image header items... dialog, first write the header to a file with File Save as..., next use a program like emacs or dtheaderedit, then read the header back in with File Open....





3.2.4 Collect menu





The Collect menu provides a way to collect more complicated scans with the dtcollect program.  Presently, only one choice is implemented: Scan...





Scan ...	This pop-ups the scan table dialog where you can create, load, edit, save and collect scans.  See Section 3.3 for details.





3.2.5 Help menu





This help menu provides access to the hyper-text markup language (HTML) viewer.  Context-sensitive help is provided in the main window title whenever a button is armed.  (In Motif version 1.2, the title will also provided help on text fields when they gain keyboard focus.)





Help via the HTML viewer


	Select this command to activate a hyper-text markup language (HTML) viewer to view the dtcollect HTML help files.  The default HTML viewer is NCSA Mosaic, but this may be changed in the resource file.  If the viewer is already running in the process tree, then it is used, otherwise a new process is created that runs the viewer.
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The Scan dialog window provides a way to create, load, edit, save, and collect sophisticated data collection scans.  The Scan dialog as shown in Figure 5 is displayed when Scan... is selected from the Collect menu in the main window.
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Figure � SEQ Figure \* ARABIC �5�.  dtcollect Scan dialog. 








The Scan dialog has a menubar, a table of scans, output areas to show the status of the scan and image currently being collected, and at the bottom buttons to start, pause and abort a scan. 





3.3.1 File





The File menu has options to read and write scan information and to close or exit from the Scan dialog.  Scan information is saved in the header of an image file.  The header of human-readable ASCII characters consists of keyword=values(s) attributes.  The keywords used for scans are described in the Appendix A.  For now, the first scan in an image header has keywords that all start with the sequence SCAN_.  More than one scan can exist in the image header.  Subsequent scans usually have scan keywords prefixed with a short string such as S1_, S2_ , ... to give a new keyword.  For example, a header with two scans would have (among others)  the keywords:


	SCAN_ROTATION


	S1_SCAN_ROTATION





Open...	This pop-ups the scan file select dialog where you select the image or scan file (they have the same format) to read scan information from.  If you select a file, it is read and if there are no errors and it contains scan information, then the scan(s) in the file is (are) inserted into the scan table ON TOP OF the currently selected scan.   Only the currently selected scan is overwritten.  In order to read in a scan file and avoid replacing the currently selected scan, first use the Edit Insert menu item to insert a new scan which then can overwritten.  You may also load scans from the main window File Open... command if you select the Load scan info into scan table toggle button.





Save	This saves the scan to the file that was last read in.  The file is OVERWRITTEN with the new information without prompting you, so be careful.





Save as...	This pop-ups the scan file select dialog where you select the scan file to save scan information to.  The file is created if it does not exist, it is OVERWRITTEN if it does exist.





Close	This closes the Scan dialog window.  It does not abort nor stop any scans in progress.





3.3.2 Edit





The Edit menu allows some simple editing of entire scans within the scan table.  You may


Cut, Copy, Paste, Insert, Delete an entire row of scan information; Paste from MW the scan described in the main window controls, or Delete All delete all the scans (except one) from the scan table.  Except for Delete All, these operations use the currently selected scan in the scan table.  To select a scan, simply click on any value in the scan or on the scan’s radiobox diamond on the left of the scan table.  The currently selected scan is shown by highlighting, changing the background color of the row to white and by a label above the scan table.  To summarize:





Cut		Cut the selected scan and remove it from the table.  Save it in a buffer. 





Copy		Copy the selected scan into a buffer, leaving the original scan in the table.





Paste		Paste the cut or copied scan replacing the currently selected scan.





Insert	Insert a new scan after the currently selected scan.  To insert a new scan at the beginning of the scan table, insert two scans, cut the first scan in the table and finally paste it over second inserted scan.





Delete	This is like Cut, except the deleted scan is not saved in a buffer and is lost.





Paste from MW


	Paste the scan described in the main window replacing the currently selected scan.





Delete All


	Delete all the scans in the scan table.  The scan table must have at least one scan, so all but one scan is deleted.  This undeleted scan is usually the first one in the table. 





3.3.3 View





The View menu allows some simple changes to the display of the scan table.  You can increase or decrease the number of scans visible without scrolling in the scan table.  You can also widen or narrow the window size.  To a certain extent, the view properties change automatically in reaction to cutting and inserting scans.





Enlarge	Enlarge the scrolled window that contains the scan table by one scan row.  No more than 10 rows can be visible at a time.





Shrink	Shrink the scrolled window that contains the scan table by one scan row.  At least one row will remain visible at all times.





Narrow	Narrow the window, so that only the most common scan properties are visible.  The other properties can be viewed by scrolling with the horizontal scrollbar.   This can also be achieved by resizing the window with the controls provided by the window manager or by selecting the small arrow button above the scan table.





Widen	Widen the window, so that all the scan properties are visible. This can also be achieved by resizing the window with the controls provided by the window manager or by selecting the small arrow button above the scan table.





3.3.4 Scan table





The scan table consists of a series of scans arranged vertically with the individual properties of the scan arranged horizontally.   The scan table has scrollbars on the top and the left side so that you can scroll to view hidden areas of the table.  Below the actual scans are controls to change or effect the values in the currently selected scan row.  To select a scan, simply click on any value in the scan or on the scan’s radiobox diamond on the left of the scan table.  The currently selected scan is shown by highlighting and by a label above the scan table and to the right of the menu bar.





To change a field in the scan table, simply select the field with the mouse or by tabbing to it and enter the new value(s).  The currently selected field is highlighted.  You may also use shift+<Tab> to go to the previous field with the keyboard.  Values are updated whenever you leave the field by pressing  <Enter>,  <Tab> or using a mouse click.  If a field is blank or begins with an equal sign , then the corresponding value from the previous scan is placed in the field.  That is, every field has a default value whether you can see it or not.  As long as the first scan has values, then all the scans have values.  With this feature, you can insert new scans and change only the values that are different from the previous scan.  This makes it very easy to created sophisticated scan tables with minimal input.





Below the fields in a scan row are discussed.  The convenience control below the scan table that effects the corresponding field is discussed at the same time.





Shutter	This gives the shutter status for the images in the scan.  It can be Open, Closed or anything else.  If it is neither Open nor Closed, then the scan is skipped when collecting scans.  This is useful to skip scans.  The control below this field is a radiobox with the Open and Closed choices.





Rel rot	The relative rotation angle starting position in degrees.  The actual hard-


 start	ware value depends on the crystal goniometer Relative Zero Position values and which axis is designated the rotation axis.  The crystal goniometer moves to the Relative Zero Position plus this value at the start of a scan.  The scrollbar below goes from -360 to 360 degrees in 1 degree increments and 10 degree page increments.  Use the text field to enter values that are not integers.





Rel rot		The relative rotation angle ending position in degrees.  Remember that this 


 end		is relative to the crystal goniometer Relative Zero Position.





Rot		Rotation angle increment per images in degrees.  Each image exposure will 


incr	be this many degrees wide.  The scrollbar goes from 0 to 5.00 in steps of 0.05 degrees.





Time	The exposure time per image in seconds.  The scrollbar has a maximum of 3600 seconds, so enter exposure times longer than this directly in the text field.





Axis	Select either the Phi or Omega axis or enter any axis you wish.  Be aware that names other than Phi or Omega may not be supported on your diffractometer.





Template


Seq Start


Seq Incr	These together describe a way to give potentially unique names to the images of a scan.  The template is a filename with question marks that will be replaced with the image sequence number.  The first sequence number is given by Sequence Start, and the next by Sequence Start + Sequence Increment and so on.  The  image sequence number is used to fill in the question marks in the template.  Examples:


	Template	Start	Incr	Result


	image.????	1	1 	image.0001, image.0002, ...


rib4???.osc	0	2	rib4000.osc, rib4002.osc, ...


test???.???	2000	-1	test002.000, test001.999, ...


test???.???	-2000	1	test-02.000, test-01.999, ...


Note that Sequence Start and Sequence Increment are integers.   The control below this pops up an image file select dialog.  Please note that changing any of these fields affects only the image file names.  It does not change the rotation angle start, end or the number of images in a scan.





The default values for these fields come from the Dtcollect application defaults file (see section 5.1) or if left blank there are copied from the main window scan.





Relative


zero position	These values describe the crystal goniometer and the detector goniometer positions when the rotation angle is at 0.0 (which may or may not be between the Rel rot start and Rel rot end angles).  If the Rel start angle is 0.0, then these values are the position of the crystal goniometer and detector at the start of the scan.  Angles are in degrees and distances in millimeters.  The first detector goniometer value MUST BE the sample to detector distance.  The number of angles and distances to enter depends on the diffractometer.  The control below pop-ups a menu to enter these values into separate fields.  The default Relative Zero Position is the current crystal and detector goniometer positions found on the main window, if the current text field is empty when the Scan dialog window is popped up.





Wavelength	Enter the desired source wavelength in Ångstroms or eV.  Any value above 100 will be treated as eV, while values below this are assumed to be Ångstroms.  The control below pop-ups the wavelength chooser.  The wavelength selected by the chooser will be placed in the scan.  The source will be moved to this wavelength at the beginning of a scan (if possible).  There are options to flag the source device controller to optimize the source intensity after the wavelength change and to scan the wavelength near the chosen one to select either peak or inflection points in the scan.  This may be useful for multiwavelength anomalous diffraction (MAD) experiments.  The default value of the wavelength is the wavelength found in the main window, if the current text field is empty when the Scan dialog window is popped up.





Num		The number of oscillations made per image.  Zero oscillations means a sim-


osc		ple rotation is made.





Dark		Enter the dark current image update interval.  This applies only to CCD 


intvl	and TV detectors.  Dark images will be re-collected at the image interval entered here.





3.3.5	Scan, Pause, Abort





The Scan button starts the actual data acquisition.  All the scans in the table are collected.  The current scan being collected is highlighted in red.  If there is an error in any scan, then data collection stops.  The scan may be aborted outright or paused after the current image completes by selecting the Abort or Pause buttons.  If paused, the Pause button changes to Resume which can then be selected to resume a scan.  The paused scan is highlighted in green.





When a scan is active, the main window controls are colored, labeled and updated as described for the Expose button (Section 3.1.2).  The Scan dialog gives the progress of the scan and information about the current image.





After each image is created, dtcollect informs the X Window server so that a dtdisplay process may display the image if it chooses to.
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Below are figures that show a few examples of dtcollect.  In Figure 6, we show the main window after setting up a single scan and selecting the Expose button.  The size of the main window has been adjusted to show just the Expose panel.





� EMBED Word.Picture.6  ���


Figure � SEQ Figure \* ARABIC �6�.  Single scan in main window.





In Figure 7, two scans will be collected.  The first scan rotates from 0 to 90 degrees at chi=0, while the second scan rotates from 0 to 30 degrees at chi=90 to fill in the blind or cusp region of the first scan.  The Scan button has just been activated.








�


Figure � SEQ Figure \* ARABIC �7�.  Scan dialog after loading a scan file with 2 scans and narrowing the window.





In Figure 8, the Scan dialog window has been widened and the output areas in the lower left show that the first image is 20% completed.  Note that the menubar and the Scan button are desensitized, while the Pause and Abort buttons are now sensitized and can be selected.





�


Figure � SEQ Figure \* ARABIC �8�.  A scan in progress.





Next is an example of a saved scan file with 3 scans.





{


HEADER_BYTES= 1536;


DIM=2;


SCAN_TEMPLATE=./test???.stl;


SCAN_SEQ_INFO=1 1 0;


SCAN_WAVELENGTH=1.54178;


SCAN_CRYS_RELZERO=3.000 0.000 0.000 0.000;


SCAN_DET_RELZERO=2.000 100.000 0.000;


SCAN_MODE=Still_Open;


SCAN_ROTATION=0.000 0.000 0.000 180.000 0.000 0.000 0.000 100.000 0.000 0.000;


SCAN_ROTATION_VECTOR=1.000 0.000 0.000;


SCAN_ROTATION_AXIS_NAME=Phi;


S1_SCAN_TEMPLATE=./test???.stl;


S1_SCAN_SEQ_INFO=2 1 0;


S1_SCAN_WAVELENGTH=1.54178;


S1_SCAN_CRYS_RELZERO=3.000 0.000 0.000 0.000;


S1_SCAN_DET_RELZERO=2.000 100.000 0.000;


S1_SCAN_MODE=Still_Open;


S1_SCAN_ROTATION=90.000 90.000 0.000 180.000 0.000 0.000 0.000 100.000 0.000 0.000;


S1_SCAN_ROTATION_VECTOR=1.000 0.000 0.000;


S1_SCAN_ROTATION_AXIS_NAME=Phi;


S2_SCAN_TEMPLATE=./test???.stl;


S2_SCAN_SEQ_INFO=3 1 0;


S2_SCAN_WAVELENGTH=1.54178;


S2_SCAN_CRYS_RELZERO=3.000 0.000 0.000 0.000;


S2_SCAN_DET_RELZERO=2.000 100.000 0.000;


S2_SCAN_MODE=Still_Open;


S2_SCAN_ROTATION=45.000 45.000 0.000 180.000 0.000 0.000 0.000 100.000 0.000 0.000;


S2_SCAN_ROTATION_VECTOR=1.000 0.000 0.000;


S2_SCAN_ROTATION_AXIS_NAME=Phi;


FILENAME=3stills.scan;


BYTE_ORDER=big_endian;


Data_type=short int;


TYPE=mad;


COMPRESSION=None;


}
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Difficulties with dtcollect can be divided into problems with X Windows and problems with dtcollect itself.








4.1 Problems with X Windows





If you cannot get the main window to appear at all, chances are the DISPLAY environment variable or the permissions on the display are not set properly.  Consult you system manager for help on this.





If the main window appears, but the message “not enough colors” appears, then you have a black and white display on which dtcollect will not work.  Move to a color display and try again.





If the main window appears, but all the buttons have funny names like cbFile, then the application defaults file was not loaded properly.  Be sure the application defaults file Dtcollect is in the proper directory such as /usr/lib/X11/app-defaults or your home directory, then restart dtcollect.





If the “current” device positions have labels that are not in the middle of the field, you may adjust their heights by making changes to the Dtcollect resource file.   Follow the comments in that file.  This is caused by a mismatch between Motif 1.1 and Motif 1.2 resource styles.








4.2 Problems with dtcollect





Since dtcollect gets almost all of its input information from an image header and from the hardware devices, difficulties may arise when the header is incomplete or communication with the hardware is compromised.


 


The output of dtcollect clearly shows when any files have not been read properly.  Select View Image header... command to display image header with its source, goniometers, detector and rotation properties.  If these are incorrect, then the image header is incorrect and should be modified.  In these cases, add or correct the information (use dtheaderedit) and run dtcollect again.








5. Installation� TC "5. Installation" \f C \l "1" �





dtcollect has been written in C++ with the ICS BuilderXcessory program on a Silicon Graphics Indigo running IRIX  5.3.  We used the GNU g++ compiler and the GNU make utility.  Source code, makefiles, the application defaults file and the html files are necessary to build dtcollect.  In order to provide a very high level of customization, dtcollect uses X resources extensively.  For this reason the application defaults file is very important and must be installed properly.  The program uses class Dtcollect, and the application defaults file is also called Dtcollect.  This file should be placed in your home directory or in the system-wide application defaults directory /usr/lib/X11/app-defaults





To install dtcollect from the sources, see Section 5.2 Make.





If you have the dtcollect executable binary, then place it in a standard location in your path (/usr/local/bin comes to mind).





Place the html files in a common area (/usr/local/html comes to mind) where all users have read permission.  The following html files are supplied:





dtcollect.html


Background.html


MainW.html


MainWMenu.html


ScanHTML.html


ScanFileHTML.html


cUIimagefileSelect.html





Edit the application defaults file to reflect your customization (see Section 5.1 Application defaults) and place it in your login directory or in the system application defaults directory.
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All the titles, labels, fonts, error messages, help messages and many colors used by dtcollect are specified in an application defaults file.  This allows every site to customize the appearance of dtcollect.  With a little bit of work, but without re-compiling dtcollect, the entire user interface can be changed to French or any other language.  Despite the apparent advantage of extensive customization, a major disadvantage is that the application defaults file must exist and be accessible to all who use dtcollect.  This section describes the defaults file and helps you customize it.





A simple convention is used in naming the Motif widgets used in dtcollect.  The first two characters of the widget name indicate the type of widget while the subsequent characters indicate its function or position.  For example, the pushbutton that is activated to insert a scan into the scan table is call pbScanEditInsert.  Here are a list of some of the 2-letter codes to help you interpret the resource in the application defaults resource file:





cb	cascadeButton


fr	frame


fm	form


lb	label


mb 	menuBar


om	optionMenu


pb	pushButton


pm	pulldownMenu


pp	popupMenu


rb	radioBox


sb	scrollBar


sl	scale


sp	separator


sw	scrolledWindow


tb	toggleButton


tf	textField


tw	text widget





You can use the resources to desensitize controls that do not make sense for your diffractometer and to change the labels.  For example, suppose you have only a single axis diffractometer with the axis named Phi.  You can prevent users from entering Omega and Chi values in the main window with the following additions to the resource file:





*dtcollect*lbCrysOmega.sensitive: False


*dtcollect*lbCrysChi.sensitive:   False


*dtcollect*tfCrysOmega.sensitive: False


*dtcollect*tfCrysChi.sensitive:   False





In another example of customization, suppose you want users to always use an image sequence increment of 1.  You can force this with the following resources:





*dtcollect*tfSeqIncr.value:      1


*dtcollect*tfSeqIncr.sensitive:  False


*dtcollect*frSeqIncr.sensitive:  False


CUIimagefileSelect.seqIncr.sensitive:  False


CUIimagefileSelect.seqIncr.scrollBar.value: 1





Because the sensitivity of the pertinent widgets is set to False, users cannot activate those widgets and thus cannot change the image sequence increment.  Note that even the image file selection box sequence increment control has been deactivated, so that there is no “back door” way to change the sequence increment with the interface.  It will still be changed if a scan with a different sequence increment is read from a file however.





Finally, suppose your sensors are not called Sensor1, Sensor2, but are called IonCollimator and TempCCD.  So the way to change the labels in the main window is to change the resources:





*dtcollect*lbSens2.labelString: Ion\nCollimator:


*dtcollect*lbSens1.labelString: TempCCD:





The resource file is shown next.  Do not be intimidated by it.  The items you will probably want to change are the labels, mnemonics and perhaps the dialog titles.





*fontList:                -*-helvetica-bold-r-*-*-18-*-*


*XmLabel.fontList:        -*-helvetica-bold-r-*-*-18-*-*


*dtcollect*goniometerCrystalName:


*dtcollect*goniometerDetectorName: Det


*dtcollect*detectorName:


*dtcollect*sourceName:


*dtcollect*counterName:


*dtcollect*shutterName:


*dtcollect*format1:  %.3lf


*dtcollect*format2:  %.3lf


!


! Generated by the ICS Builder Xcessory (BX).


!


! Version = Builder Xcessory 3.5.1


!


!


! marginBottom resourcesshould be set to 0 for Motif 1.2 and to 20 for Motif 1.1


! in order to have better centered current value labels.


! Why?  There must be a bug in Motif!?


!


*dtcollect*lbScanLastFileCurr.marginBottom:  0


*dtcollect*lbScanSeqCurr.marginBottom:  0


*dtcollect*lbScanNumImgsCurr.marginBottom:  0


*dtcollect*lbSourceCurr.marginBottom:  0


*dtcollect*lbExpWidthCurr.marginBottom:  0


*dtcollect*lbExpTimeCurr.marginBottom:  0


*dtcollect*lbDetThetaCurr.marginBottom:  0


*dtcollect*lbDetDistCurr.marginBottom:  0


*dtcollect*lbCrysPhiCurr.marginBottom:  0


*dtcollect*lbCrysChiCurr.marginBottom:  0


*dtcollect*lbCrysOmegaCurr.marginBottom:  0





*dtcollect.title: d*TREK - dtcollect


*dtcollect.iconName: dtcollect


*dtcollect*xmDialogShellViewHeader.title: d*TREK - dtcollect: View header


*dtcollect*xmDialogShellFileOpenSave.title: dtcollect - Open or Save a header


*dtcollect*tbFileOpenSave.labelString: Also load scan table from scans in file


*dtcollect*tbFileOpenSave.set: False


*dtcollect*pbViewHeaderDismiss.labelString: Dismiss


*dtcollect*mbError.dialogTitle: dtcollect ERROR


*dtcollect*mbError.messageString: No errors reported.


*dtcollect*mbError.cancelLabelString: Dismiss


*dtcollect*sdCollectScan.dialogTitle: d*TREK - dtcollect: Scan


*dtcollect*sdCollectScan.okLabelString: Update


*dtcollect*sdCollectScan.applyLabelString: Scan


*dtcollect*sdCollectScan.cancelLabelString: Pause


*dtcollect*sdCollectScan.helpLabelString: ABORT


*dtcollect*fsdCollectScanFile.dialogTitle: d*TREK - dtcollect:  Enter name of  scan table file


*dtcollect*lbDatumTheta.labelString: 2Theta/Swing:


*dtcollect*lbDatumDist.labelString: Distance:


*dtcollect*lbDatumPhi.labelString: Phi:


*dtcollect*lbDatumChi.labelString: Chi:


*dtcollect*lbDatumOmega.labelString: Omega:


*dtcollect*pbScanFileOpen.labelString: Open...


*dtcollect*pbScanFileOpen.mnemonic: O


*dtcollect*pbScanFileSave.labelString: Save


*dtcollect*pbScanFileSave.mnemonic: S


*dtcollect*pbScanFileSaveAs.labelString: Save as...


*dtcollect*pbScanFileSaveAs.mnemonic: a


*dtcollect*pbScanFileClose.labelString: Close


*dtcollect*pbScanFileClose.mnemonic: C


*dtcollect*cbScanFile.labelString: File


*dtcollect*cbScanFile.mnemonic: F


*dtcollect*pbScanEditCopy.labelString: Copy


*dtcollect*pbScanEditCopy.mnemonic: C


*dtcollect*pbScanEditCut.labelString: Cut


*dtcollect*pbScanEditCut.mnemonic: t


*dtcollect*pbScanEditPaste.labelString: Paste


*dtcollect*pbScanEditPaste.mnemonic: P


*dtcollect*pbScanEditInsert.labelString: Insert


*dtcollect*pbScanEditInsert.mnemonic: I


*dtcollect*pbScanEditDelete.labelString: Delete


*dtcollect*pbScanEditDelete.mnemonic: D


*dtcollect*pbScanEditPasteMW.labelString: Paste from MW


*dtcollect*pbScanEditPasteMW.mnemonic: M


*dtcollect*pbScanEditDeleteAll.labelString: Delete All


*dtcollect*pbScanEditDeleteAll.mnemonic: A


*dtcollect*cbScanEdit.labelString: Edit


*dtcollect*cbScanEdit.mnemonic: E


*dtcollect*pbScanViewEnlarge.labelString: Enlarge vertical scroll


*dtcollect*pbScanViewEnlarge.mnemonic: E


*dtcollect*pbScanViewShrink.labelString: Shrink vertical scroll


*dtcollect*pbScanViewShrink.mnemonic: S


*dtcollect*pbScanViewNarrow.labelString: Narrow horizontally


*dtcollect*pbScanViewNarrow.mnemonic: N


*dtcollect*pbScanViewWiden.labelString: Widen horizontally


*dtcollect*pbScanViewWiden.mnemonic: W


*dtcollect*cbScanView.labelString: View


*dtcollect*cbScanView.mnemonic: V


*dtcollect*pbScanHelpHTML.labelString: Via HTML viewer


*dtcollect*pbScanHelpHTML.mnemonic: H


*dtcollect*cbScanHelp.labelString: Help


*dtcollect*cbScanHelp.mnemonic: H


*dtcollect*lbScanSelected.labelString: Scan 1 of 1 selected


*dtcollect*lbScanTimeRemCurr.labelString: 0:00.00


*dtcollect*lbScanTimeElapsedCurr.labelString: 0:00.00


*dtcollect*lbImageTimeRemCurr.labelString: 0:00.00


*dtcollect*lbImageTimeElapsedCurr.labelString: 0:00.00


*dtcollect*lbImageTimeElapsed.labelString: Image elapsed time:


*dtcollect*lbImageTimeRem.labelString: Image remaining time:


*dtcollect*lbScanTimeElapsed.labelString: Scan elapsed time:


*dtcollect*lbScanTimeRem.labelString: Scan remaining time:


*dtcollect*lbScanNumCurr.labelString: :::t\"Current\"\"image: \"


*dtcollect*lbShutter1Curr.labelString: 


*dtcollect*lbRotStartCurr.labelString: 


*dtcollect*lbRotEndCurr.labelString: 


*dtcollect*lbRotIncrCurr.labelString: 


*dtcollect*lbTimeCurr.labelString: 


*dtcollect*lbAxisCurr.labelString: 


*dtcollect*lbTemplateCurr.labelString: 


*dtcollect*lbSeqStartCurr.labelString: 


*dtcollect*lbSeqIncrCurr.labelString: 


*dtcollect*lbDatumCurr.labelString: 


*dtcollect*lbWavelengthCurr.labelString: 


*dtcollect*lbNumOscCurr.labelString: 


*dtcollect*lbDarkIntvlCurr.labelString: 


*dtcollect*pbWavelength.labelString: ...


*dtcollect*pbDatum.labelString: ...


*dtcollect*tbShutterOpen.labelString: Open


*dtcollect*tbShutterOpen.selectColor: red


*dtcollect*tbShutterClosed.labelString: Closed


*dtcollect*tbShutterClosed.selectColor: green


*dtcollect*pbTemplate.labelString: ...


*dtcollect*sbDarkIntvl.value: 0


*dtcollect*sbNumOsc.value: 0


*dtcollect*sbSeqIncr.value: 1


*dtcollect*sbSeqStart.value: 1


*dtcollect*sbTime.value: 180


*dtcollect*sbRotIncr.value: 20


*dtcollect*sbRotEnd.value: 90


*dtcollect*tbPhi.labelString: Phi


*dtcollect*tbPhi.selectColor: red


*dtcollect*tbOmega.labelString: Omega


*dtcollect*tbOmega.selectColor: red


*dtcollect*lbScanNum.labelString: :::t\"Scan\"\"number\"


*dtcollect*lbDarkIntvl.labelString: :::t\"Dark\"\"intvl\"


*dtcollect*lbNumOsc.labelString: :::t\"Num\"\"osci\"


*dtcollect*lbWavelength.labelString: :::t\"Wave-\"\"length\"


*dtcollect*lbDatum.labelString: :::t\"Relative\"\"start position\"


*dtcollect*lbSeqIncr.labelString: :::t\"Seq\"\"incr\"


*dtcollect*lbSeqStart.labelString: :::t\"Seq\"\"start\"


*dtcollect*lbAxis.labelString: :::t\"\"\"Axis\"


*dtcollect*lbTemplate.labelString: :::t\"Template\"


*dtcollect*lbTime.labelString: :::t\"Time\"\"(sec)\"


*dtcollect*lbRotIncr.labelString: :::t\"Rot\"\"incr\"


*dtcollect*lbRotEnd.labelString: :::t\"Rel rot\"\"end\"


*dtcollect*lbRotStart.labelString: :::t\"Rel rot\"\"start\"


*dtcollect*lbShutter1.labelString: Shutter


*dtcollect*frScanNum.width: 80


*dtcollect*frShutter1.width: 80


*dtcollect*frRotStart.width: 70


*dtcollect*frRotEnd.width: 70


*dtcollect*frRotIncr.width: 70


*dtcollect*frTime.width: 70


*dtcollect*frAxis.width: 80


*dtcollect*frTemplate.width: 180


*dtcollect*frSeqStart.width: 60


*dtcollect*frSeqIncr.width: 60


*dtcollect*frDatum.width: 160


*dtcollect*frWavelength.width: 80


*dtcollect*frNumOsc.width: 60


*dtcollect*frDarkIntvl.width: 60


*dtcollect*tbScan.width: 70


*dtcollect*tfShutter.width: 80


*dtcollect*tfRotStart.value: 0.00


*dtcollect*tfRotStart.width: 70


*dtcollect*tfRotEnd.value: 90.00


*dtcollect*tfRotEnd.width: 70


*dtcollect*tfRotIncr.value: 1.00


*dtcollect*tfRotIncr.width: 70


*dtcollect*tfTime.value: 180


*dtcollect*tfTime.width: 70


*dtcollect*tfAxis.value: Phi


*dtcollect*tfAxis.width: 80


*dtcollect*tfTemplate.value: ./image.???


*dtcollect*tfTemplate.width: 180


*dtcollect*tfSeqStart.value: 1


*dtcollect*tfSeqStart.width: 60


*dtcollect*tfSeqIncr.value: 1


*dtcollect*tfSeqIncr.width: 60


*dtcollect*tfDatum.width: 160


*dtcollect*tfWavelength.width: 80


*dtcollect*tfNumOsc.value: 0


*dtcollect*tfNumOsc.width: 60


*dtcollect*tfDarkIntvl.value: 0


*dtcollect*tfDarkIntvl.width: 60


*dtcollect*pbFileNewCrysGon.labelString: Crystal goniometer


*dtcollect*pbFileNewCrysGon.mnemonic: C


*dtcollect*pbFileNewDetGon.labelString: Detector goniometer


*dtcollect*pbFileNewDetGon.mnemonic: g


*dtcollect*pbFileNewDet.labelString: Detector


*dtcollect*pbFileNewDet.mnemonic: D


*dtcollect*pbFileNewShutter.labelString: Shutter


*dtcollect*pbFileNewShutter.mnemonic: S


*dtcollect*pbFileNewSensor.labelString: Sensors


*dtcollect*pbFileNewSensor.mnemonic: e


*dtcollect*pbFileNewSource.labelString: Source


*dtcollect*pbFileNewSource.mnemonic: o


*dtcollect*pbFileNewAll.labelString: All


*dtcollect*pbFileNewAll.mnemonic: A


*dtcollect*cbFileNew.labelString: Initialize


*dtcollect*cbFileNew.mnemonic: I


*dtcollect*pbFileOpen.labelString: Open...


*dtcollect*pbFileOpen.mnemonic: O


*dtcollect*pbFileSaveAs.labelString: Save as...


*dtcollect*pbFileSaveAs.mnemonic: a


*dtcollect*pbFileTemplate.labelString: Image template...


*dtcollect*pbFileTemplate.mnemonic: t


*dtcollect*pbFilePref.labelString: Preferences...


*dtcollect*pbFilePref.mnemonic: r


*dtcollect*pbFilePrint.labelString: Print...


*dtcollect*pbFileExit.labelString: Exit


*dtcollect*pbFileExit.mnemonic: x


*dtcollect*cbFile.labelString: File


*dtcollect*cbFile.mnemonic: F


*dtcollect*pbEditHeader.labelString: Image header items...


*dtcollect*pbEditHeader.mnemonic: h


*dtcollect*pbEditClearAll.labelString: All text


*dtcollect*pbEditClearSel.labelString: Selected text


*dtcollect*cbEditClear.labelString: Clear output


*dtcollect*cbEdit.labelString: Edit


*dtcollect*cbEdit.mnemonic: E





*dtcollect*pbEditHeadSpacegroup.labelString: ...


*dtcollect*twEditHeadComment.value: Put a really neat comment here!


*dtcollect*lbEditHeadComment.labelString: Comment:


*dtcollect*lbEditHeadSpacegroup.labelString: Spacegroup:


*dtcollect*lbEditHeadMosaicity.labelString: Mosaicity:


*dtcollect*lbEditHeadOrientation.labelString: Orientation:


*dtcollect*lbEditHeadCell.labelString: Unit cell:


*dtcollect*tfEditHeadCellA.value: ?


*dtcollect*tfEditHeadCellB.value: ?


*dtcollect*tfEditHeadCellC.value: ?


*dtcollect*tfEditHeadCellAlp.value: ?


*dtcollect*tfEditHeadCellBet.value: ?


*dtcollect*tfEditHeadCellGam.value: ?


*dtcollect*tfEditHeadOrient1.value: ?


*dtcollect*tfEditHeadOrient2.value: ?


*dtcollect*tfEditHeadOrient3.value: ?


*dtcollect*tfEditHeadMosaicity.value: ?


*dtcollect*tfEditHeadSpacegroup.value: ?





*dtcollect*pbViewHeader.labelString: Image header...


*dtcollect*pbViewHeader.mnemonic: h


*dtcollect*cbView.labelString: View


*dtcollect*cbView.mnemonic: V


*dtcollect*pbCollectScan.labelString: Scan...


*dtcollect*pbCollectScan.mnemonic: S


*dtcollect*pbCollect2.labelString: Reserved...


*dtcollect*pbCollect3.labelString: Reserved...


*dtcollect*pbCollect4.labelString: Reserved


*dtcollect*cbCollect.labelString: Collect


*dtcollect*cbCollect.mnemonic: C


*dtcollect*pbHelpHTML.labelString: Help via HTML viewer


*dtcollect*pbHelpHTML.mnemonic: H


*dtcollect*cbHelp.labelString: Help


*dtcollect*cbHelp.mnemonic: H


*dtcollect*pbScanTemplate.labelString: ...


*dtcollect*lbScanLastFileCurr.labelString: 


*dtcollect*lbScanSeqCurr.labelString: 


*dtcollect*lbScanNumImgsCurr.labelString: 


*dtcollect*tfScanSeqStart.value: 1


*dtcollect*tfScanNumImgs.value: 1


*dtcollect*tfScanTemplate.value: ./image.???


*dtcollect*lbScanLastFile.labelString: Last file:


*dtcollect*lbScanSeqStart.labelString: Start seq:


*dtcollect*lbScanNumImgs.labelString: Num imgs:


*dtcollect*lbScanTemplate.labelString: Template:


*dtcollect*lbScan.labelString: Scan


*dtcollect*lbCommand.labelString: Command:


*dtcollect*twOutput.value: This is where text output shows up.\n


*dtcollect*lbSens6Curr.labelString: 


*dtcollect*lbSens5Curr.labelString: 


*dtcollect*lbSens4Curr.labelString: 


*dtcollect*lbSens6.labelString: Sensor6:


*dtcollect*lbSens5.labelString: Sensor5:


*dtcollect*lbSens4.labelString: Sensor4:


*dtcollect*lbSens3Curr.labelString: 


*dtcollect*lbSens2Curr.labelString: 


*dtcollect*lbSens1Curr.labelString: 


*dtcollect*lbSens3.labelString: Sensor3:


*dtcollect*lbSens2.labelString: Sensor2:


*dtcollect*lbSens1.labelString: Sensor1:


*dtcollect*pbSourceChoose.labelString: ...





*dtcollect*lbSourceCurr.labelString: 


*dtcollect*pbSourceMove.labelString: :::t\"Mo\"\"ve\"


*dtcollect*tfSource.value: 1.54178


*dtcollect*lbSource.labelString: Source





*dtcollect*lbExpWidthCurr.labelString: 





*dtcollect*lbExpTimeCurr.labelString: 


*dtcollect*pbExpose.labelString: :::t\"Ex\":t\"po\"\"se\"


*dtcollect*pbExpose.mnemonic: x


*dtcollect*tfExpWidth.value: 0.00


*dtcollect*tfExpTime.value: 10


*dtcollect*pbExpDark.labelString: Dark image (shutter closed)


*dtcollect*pbExpStill.labelString: Still image (shutter open)


*dtcollect*pbExpPhi.labelString: Phi rotation (shutter open)


*dtcollect*pbExpOmega.labelString: Omega rotation (shutter open)


*dtcollect*lbExpWidth.labelString: Width:


*dtcollect*lbExpTime.labelString: Time:





*dtcollect*lbDetThetaCurr.labelString: 





*dtcollect*lbDetDistCurr.labelString: 


*dtcollect*pbDetMove.labelString: :::t\"M\":t\"o\":t\"v\"\"e\"


*dtcollect*pbDetMove.mnemonic: o


*dtcollect*tfDetDist.value: 100.00


*dtcollect*tfDetTheta.value: 0.00


*dtcollect*lbDetTheta.labelString: 2Theta:


*dtcollect*lbDetDist.labelString: Dist:


*dtcollect*lbDetMoveTo.labelString: Move to


*dtcollect*lbDetCurr.labelString: Current


*dtcollect*lbDetector.labelString: Detector





*dtcollect*lbCrysPhiCurr.labelString: 





*dtcollect*lbCrysChiCurr.labelString: 





*dtcollect*lbCrysOmegaCurr.labelString: 


*dtcollect*pbCrysMove.labelString: :::t\"M\":t\"o\":t\"v\"\"e\"


*dtcollect*pbCrysMove.mnemonic: M


*dtcollect*tfCrysPhi.value: 0.00


*dtcollect*tfCrysChi.value: 0.00


*dtcollect*tfCrysOmega.value: 0.00


*dtcollect*lbCrysPhi.labelString: Phi:


*dtcollect*lbCrysChi.labelString: Chi:


*dtcollect*lbCrysOmega.labelString: Omega:


*dtcollect*lbCrysCurr.labelString: Current


*dtcollect*lbCrysMoveTo.labelString: Move to


*dtcollect*lbCrystal.labelString: Crystal 


*dtcollect*pbShutter.labelString: Closed


*dtcollect*pbShutter.mnemonic: d


*dtcollect*lbShutter.labelString: Shutter


*dtcollect*lbShutterYes.labelString: Really open the shutter?


*dtcollect*pbShutterYes.labelString: Yes, Open the shutter!





!+++++++++++++++++++++++++++++++++++++++++


! Builder Xcessory class defaults section 


!+++++++++++++++++++++++++++++++++++++++++





!++


! Defaults for class: CUInumberField


!--


CUInumberField.CUInumberField.sensitive:  True


CUInumberField.scrollBar.value:  1


CUInumberField.scrollBar.minimum:  -500


CUInumberField.scrollBar.maximum:  611


CUInumberField.scrollBar.pageIncrement:  10


CUInumberField.textField.value:  %.2f


CUInumberField.label.labelString:  label





!++


! Defaults for class: CUIom8


!--


CUIom8.pb0.sensitive:  True


CUIom8.pb0.labelString:  Black


CUIom8.pb1.sensitive:  True


CUIom8.pb1.labelString:  Red


CUIom8.pb2.sensitive:  True


CUIom8.pb2.labelString:  Orange


CUIom8.pb3.sensitive:  True


CUIom8.pb3.labelString:  Yellow


CUIom8.pb4.sensitive:  True


CUIom8.pb4.labelString:  Green


CUIom8.pb5.sensitive:  True


CUIom8.pb5.labelString:  Blue


CUIom8.pb6.sensitive:  True


CUIom8.pb6.labelString:  Magenta


CUIom8.pb7.sensitive:  True


CUIom8.pb7.labelString:  Cyan


CUIom8.pb8.sensitive:  True


CUIom8.pb8.labelString:  White


CUIom8.om9.sensitive:  True


CUIom8.om9.labelString:  





!++


! Defaults for class: CUIom2


!--


CUIom2.pb0.sensitive:  True


CUIom2.pb0.labelString:  Black


CUIom2.pb1.sensitive:  True


CUIom2.pb1.labelString:  Red


CUIom2.pb2.sensitive:  True


CUIom2.pb2.labelString:  Orange


CUIom2.om9.sensitive:  True


CUIom2.om9.labelString:  





!++


! Defaults for class: CUIom9


!--


CUIom9.pb0.sensitive:  True


CUIom9.pb0.labelString:  Black


CUIom9.pb1.sensitive:  True


CUIom9.pb1.labelString:  Red


CUIom9.pb2.sensitive:  True


CUIom9.pb2.labelString:  Orange


CUIom9.pb3.sensitive:  True


CUIom9.pb3.labelString:  Yellow


CUIom9.pb4.sensitive:  True


CUIom9.pb4.labelString:  Green


CUIom9.pb5.sensitive:  True


CUIom9.pb5.labelString:  Blue


CUIom9.pb6.sensitive:  True


CUIom9.pb6.labelString:  Magenta


CUIom9.pb7.sensitive:  True


CUIom9.pb7.labelString:  Cyan


CUIom9.pb8.sensitive:  True


CUIom9.pb8.labelString:  White


CUIom9.om9.sensitive:  True


CUIom9.om9.labelString:  





!++


! Defaults for class: CUIimagefileSelect


!--


CUIimagefileSelect.CUIimagefileSelect.dialogTitle:  Select image file and/or template name


CUIimagefileSelect.CUIimagefileSelect.selectionLabelString:  Image file


CUIimagefileSelect.CUIimagefileSelect.okLabelString:  OK


CUIimagefileSelect.CUIimagefileSelect.filterLabelString:  Filter or Template


CUIimagefileSelect.numImages.sensitive:  True


CUIimagefileSelect.numImages.scrollBar.minimum:  0


CUIimagefileSelect.numImages.scrollBar.maximum:  111


CUIimagefileSelect.numImages.textField.value:  %.0f


CUIimagefileSelect.numImages.label.labelString:  :::t\"Num\"\"images\"


CUIimagefileSelect.seqIncr.sensitive:  True


CUIimagefileSelect.seqIncr.textField.value:  %.0f


CUIimagefileSelect.seqIncr.label.labelString:  :::t\"Seq\"\"incr\"


CUIimagefileSelect.seqStart.sensitive:  True


CUIimagefileSelect.seqStart.textField.value:  %.0f


CUIimagefileSelect.seqStart.label.labelString:  :::t\"Seq\"\"start\"





!++


! Defaults for class: CUIwavelength


!--


CUIwavelength.CUIwavelength.dialogTitle:  d*TREK - Wavelength chooser


CUIwavelength.CUIwavelength.selectionLabelString:  Wavelength


CUIwavelength.CUIwavelength.listLabelString:  Common wavelengths


CUIwavelength.CUIwavelength.listItems:  1.54178 Cu Kalpha:0.71069 Mo


CUIwavelength.CUIwavelength.listItemCount:  1


CUIwavelength.form.sensitive:  True


CUIwavelength.lbOptimize.sensitive:  True


CUIwavelength.lbOptimize.labelString:  Optimize:


CUIwavelength.lbOption.sensitive:  True


CUIwavelength.lbOption.labelString:  Option:


CUIwavelength.rbOptimize.sensitive:  True


CUIwavelength.tbOptimizeNo.sensitive:  True


CUIwavelength.tbOptimizeNo.labelString:  No


CUIwavelength.tbOptimizeNo.set:  True


CUIwavelength.tbOptimizeYes.sensitive:  True


CUIwavelength.tbOptimizeYes.labelString:  Yes


CUIwavelength.tbOptimizeYes.set:  False


CUIwavelength.rbOption.sensitive:  True


CUIwavelength.tbOptionAbs.sensitive:  True


CUIwavelength.tbOptionAbs.labelString:  Absolute


CUIwavelength.tbOptionAbs.set:  True


CUIwavelength.tbOptionPeak.sensitive:  True


CUIwavelength.tbOptionPeak.labelString:  Peak


CUIwavelength.tbOptionPeak.set:  False


CUIwavelength.tbOptionMid.sensitive:  True


CUIwavelength.tbOptionMid.labelString:  Midpoint


CUIwavelength.tbOptionMid.set:  False





!++


! Defaults for class: CUIPSfileSelect


!--


CUIPSfileSelect.CUIPSfileSelect.dialogTitle:  Select PostScript file name


CUIPSfileSelect.CUIPSfileSelect.selectionLabelString:  PostScript file


CUIPSfileSelect.CUIPSfileSelect.okLabelString:  OK


CUIPSfileSelect.CUIPSfileSelect.filterLabelString:  Filter


CUIPSfileSelect.lbComment.labelString:  Comment





!++


! Exposed resources for class instances 


!--


*dtcollect*mainWindow*xmDialogShellImageFile*cUIimagefileSelect.dialogTitle: Select image file and/or template name


*dtcollect*mainWindow*xmDialogShellImageFile*cUIimagefileSelect.selectionLabelString: Image file


*dtcollect*mainWindow*xmDialogShellImageFile*cUIimagefileSelect.okLabelString: OK


*dtcollect*mainWindow*xmDialogShellImageFile*cUIimagefileSelect.filterLabelString: Filter or Template





*cUIimagefileSelect*numImages.textField.value:  %.0f


*cUIimagefileSelect*numImages.label.labelString:  :::t\"Num\"\"images\"


*cUIimagefileSelect*seqIncr.sensitive:  True


*cUIimagefileSelect*seqIncr.textField.value:  %.0f


*cUIimagefileSelect*seqIncr.label.labelString:  :::t\"Seq\"\"incr\"


*cUIimagefileSelect*seqStart.sensitive:  True


*cUIimagefileSelect*seqStart.textField.value:  %.0f


*cUIimagefileSelect*seqStart.label.labelString:  :::t\"Seq\"\"start\"





*cUIwavelength*dialogTitle:  d*TREK - Wavelength chooser


*cUIwavelength*selectionLabelString:  Wavelength


*cUIwavelength*listLabelString:  Common wavelengths


*cUIwavelength*listItems:  1.54178 Cu Kalpha:0.71069 Mo


*cUIwavelength*listItemCount:  1


*cUIwavelength*form.sensitive:  True


*cUIwavelength*lbOptimize.sensitive:  True


*cUIwavelength*lbOptimize.labelString:  Optimize:


*cUIwavelength*lbOption.sensitive:  True


*cUIwavelength*lbOption.labelString:  Option:


*cUIwavelength*rbOptimize.sensitive:  True


*cUIwavelength*tbOptimizeNo.sensitive:  True


*cUIwavelength*tbOptimizeNo.labelString:  No


*cUIwavelength*tbOptimizeNo.set:  True


*cUIwavelength*tbOptimizeYes.sensitive:  True


*cUIwavelength*tbOptimizeYes.labelString:  Yes


*cUIwavelength*tbOptimizeYes.set:  False


*cUIwavelength*rbOption.sensitive:  True


*cUIwavelength*tbOptionAbs.sensitive:  True


*cUIwavelength*tbOptionAbs.labelString:  Absolute


*cUIwavelength*tbOptionAbs.set:  True


*cUIwavelength*tbOptionPeak.sensitive:  True


*cUIwavelength*tbOptionPeak.labelString:  Peak


*cUIwavelength*tbOptionPeak.set:  False


*cUIwavelength*tbOptionMid.sensitive:  True


*cUIwavelength*tbOptionMid.labelString:  Midpoint


*cUIwavelength*tbOptionMid.set:  False








In addition to the above resources, the following resources are also used.  They are divided into a few broad categories: help configuration, html filenames, context-sensitive help lines, and error messages.  





Help configuration





dtcollect tries to have a fully user-configurable help facility.  This is achieved by the following resources.





Resource		Default value		Notes


helpHTMLviewer	mosaic 		Command to run the html viewer


helpDirectory 	 ./			Directory for the html files


helpPrefix		‘’			Prefix to the html files


helpSuffix		.html			Suffix to the html files


helpDelimiter	“  -- Help:  “	Text placed between title and added help line


helpTmpDirectory	/tmp/			Temporary directory for mosaic control





The hyper-text markup language (html) viewer is a program external to dtcollect such as NCSA mosaic. The default values used by the help facility can be changed by adding these resources to the application defaults file.  dtcollect runs the viewer in response to the user activating a help command.  The actual html files are specified by an abbreviation with dtcollect. The full html filenames are constructed from concatenating the translations of the helpDirectory, helpPrefix, the abbreviation and the helpSuffix together.  Furthermore, the abbreviation can be changed through the use of a resource of the same name with the string html prepended.  For example, if the abbreviation is FileTemplate (hard coded in the source code), then the help facility checks if the resource htmlFileTemplate is defined and if so, translates it to get the file basename.  The name of the html file would be ./FileTemplate.html.  If helpPrefix was changed to dtcollect/ and the helpDirectory was changed to /usr/local/html then the file would be /usr/local/html/dtcollect/FileTemplate.html.  The installer of dtcollect is responsible for putting the html files in a public location and change the resource file to reflect this. dtcollect defines the following resources for each of the Help


buttons in the program:





htmlcUIimagefileSelect


htmlScanFileHTML


htmlHelpHTML


htmlScanHTML


htmlWavelengthHTML





In addition to the above help resources, any button, text or menu widget has a helpLine resource which specifies a text string that will be placed in the window title whenever a button is armed, a text widget is entered or a menu is mapped.  There are default help lines in the dtcollect program, but you can override them with a line such as:





Dtcollect*pbFileTemplate.helpLine:	Pop-up the image template dialog





Error messages can also be overridden with through resources in the future.  Currently, dtcollect has no error message resources specified.








5.2 Make� TC "5.2 Make" \f C \l "2" �





Source files for dtcollect reside in several directories: .../DTREK/src/DTDISPLAY, .../DTREK/src/DTTREK, .../DTREK/src/DTCOLLECT, and a directory for the device drivers specified by the make variable DEVDIR.  First, edit the make file Makefile to change the specification of the DEVDIR variable. dtcollect needs a hardware device control library which it tries to find in $(DEVDIR)/libdtrekDEV.a.  Consult your system or detector manager for the location and building of this library.





Next, make the object library libdtrek.a from source files found in the DTTREK directory:





	cd .../DTREK/src/DTTREK


	gmake lib





then change directory to .../DTREK/src/DTDISPLAY and type gmake:





	cd ../DTDISPLAY


	gmake lib





to make the  libdtrekX.a object library.  





Finally you can change to the ../DTCOLLECT directory and a enter the GNU make command there:





	cd ../DTCOLLECT


	gmake


�
Appendix A� TC "Appendix A." \f C \l "1" �





This appendix contains definitions for image and scan as used by d*TREK and dtcollect.








A.1 Definitions and Abbreviations� TC "A.1 Definitions and Abbreviations" \f C \l "2" �





Image	An image is the output of a position-sensitive detector. It has a header that describes the image and how it was made.  Most d*TREK modules such as dtcollect read image headers to get information about images, so that users do not need to describe the image to the program.





Rotation	A rotation describes the goniometer movement while an image is exposed. It has the following properties with the keywords that label them in the image header:





	Rotation axis


	The 3D vectorial representation of the rotation axis in world coordinates when the crystal goniometer is at the datum position. The axis goes from the crystal position (0,0,0) in the axis direction such that a right-hand rotation is the positive direction. For example, if the omega axis points along X, then Rotation axis is (1, 0, 0). General rotation axes may be easily specified this way. In addition, the crystal goniometer datum position specifies a rotation angle of 0 around this axis.  Keyword: ROTATION_AXIS.


		Rotation axis name


The name of the above rotation axis.  It often corresponds to the name of a crystal hardware goniometer axis.  Keyword: ROTATION_AXIS_NAME.





		The following 10 values are combined into the ROTATION keyword:





		Start angle	The angle of the rotation axis at the start of exposure





		End angle	The angle of the rotation axis at the end of exposure





		Increment	The difference between the Start angle and End angle





		Time		The exposure time in seconds of the image





 	Oscillations	The number of times the axis oscillated from the Start angle 			to the End angle back to the Start angle. A simple rotation 			will have Oscillations equal to 0.





	Dark		The number of dark images collected before the start of the 			rotation and used for non-uniformity correction.  This may 			be 0.





	DarkUpdate	The dark image update interval. After this number of 			images, a new dark image should be made.  If 0, then dark 			images are not updated.





	DarkLimit	The dark image change limit. If the dark current changes by 			more than this fraction, then a new dark image should be 			collected.  If 0, then no matter how much the dark current 			changes, no updates are collected.





	DCoffset	The number of DC offset images collected before the start 			of the rotation and used for non-uniformity correction.  This 		may be 0.





	DC Update	The DC offset image update interval. After this number of 			images, a new DC offset image should be made. This 			should probably always be 0.





Scan	A scan is a set of contiguous (in rotation angle) images with similar properties. The images are generated by a single detector so they have the same dimensions, exposure time, angular increment and non-uniformity of response. A scan has the same global properties as described for Rotation (keywords SCAN_ROTATION_AXIS, SCAN_ROTATION_AXIS_ NAME,  SCAN_ROTATION),  but the Scan End Angle is the end angle of the last image in the scan.  In addition to the above properties, a scan has the following:





Mode	The shutter and motor status during the scan (Keyword SCAN_MODE.  Possible modes are:


			Still_closed	No motors are moved and the shutter is 					closed during an exposure for a given time


				Still_open	No motors are moved and the shutter is open 						during an exposure for a given time


				Scan_closed	Motors are moved and the shutter is closed 							during an exposure for a given time (this is 							usually used for test purposes)


				Scan_open	Motors are moved and the shutter is open 							during an exposure for a given time (this is 							the usual case)


		Template


		Sequence Start


		Sequence Increment


These together describe a way to give potentially unique names to the images of a scan.  The template is a filename with question marks that will be replaced with the image sequence number.  The first sequence number is given by Sequence Start, and the next by Sequence Start + Sequence Increment and so on.  The  image sequence number is used to fill in the question marks in the template.  Examples:


Template	Start	Incr	Result


image.????	1	1	image.0001,image.0002, ...


r4???.osc	0	2	r4000.osc, r4002.osc, ...


t???.???	2000	-1	t002.000, t001.999, ...


t???.???	-2000	1	t-02.000, t-01.999, ...


Note that Sequence Start and Sequence Increment are integers. Keywords: SCAN_TEMPLATE, SCAN_SEQ_INFO (the latter has a third value which is the sequence number of the image in the scan).





		Relative Zero Position


These values describe the crystal goniometer and the detector goniometer positions when the rotation angle is at 0.0 (which may or may not be between the Start angle and End angle).  If the Start angle is 0.0, then these values are the position of the crystal goniometer and detector at the start of the scan.  The angles are in degrees and distances in millimeters.  The first detector goniometer value MUST BE the sample to detector distance.  Keywords: SCAN_CRYS_RELZERO, SCAN_DET_RELZERO.





Wavelength


This is the wavelength of the source in Ångstroms.  The wavelength remains constant throughout a scan.  If another wavelength is used, then those images are collected in another scan.  Keyword: SCAN_WAVELENGTH. 





A.2 Scan keywords in headers� TC "A.2 Scan keywords in headers" \f C \l "2" �





These are the keywords that are found in the header of image files and in scan files that describe the scan properties:





SCAN_ROTATION


SCAN_ROTATION_AXIS


SCAN_ROTATION_AXIS_NAME


SCAN_MODE


SCAN_TEMPLATE


SCAN_SEQ_INFO


SCAN_CRYS_RELZERO


SCAN_DET_RELZERO


SCAN_WAVELENGTH. 





The scan table is saved in the header of an image file.  The file saved by the Scan dialog File Save command is an image with dimensions of 0 by 0.  That is, the file contains only an image header and no binary image data.  It can be viewed with any commands that can view ASCII files such as the text editor emacs.
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