Commissioning the Slits

Commissioning the slits is the process of setting the slit motors correctly, so that the software knows where the beam is, when the slits are all the way closed, and when they are all the way open.

There are four slits: two horizontal and two vertical.  The vertical slits move straight up and down; the horizontal slits move at an angle, but are shaped so that the effect is to clip the beam horizontally.


[image: image1]
Here the slits are shown schematically.  At this setting the horizontal slits are clipping the beam, but the vertical slits are not.

What we need to do to commission the slits is mark two sets of positions.  First, the set of slit positions at which the slits just graze the edge of the beam: 

[image: image2]
This position is used to define the “Aperture Position”.  “Aperture Position” is set to zero at this position.

Second, the set of positions at which the slits just barely cut off the beam completely.  (The horizontal slits are shown slightly separated so that the vertical slits can be seen.)  At this position, “Aperture Size” is set to zero.  Because the overall geometry of the beamline and optics are already programmed into the LabView interface, these two positions are enough to calibrate (or commission) the slits.


[image: image3]
Setting the positions of the slits is done using the single-motor-scan window in the LabView interface.  The idea is to run the slit over a range of positions while monitoring the flux through the beamline, and note the position where the flux begins to be blocked by the slit.  In the figure shown here, we are scanning the upper slit (“Upper Aperture”) from -40mm to 40mm, while monitoring the flux before the experimental shutter (“PX Izero”).  The edge of the beam is at about 28mm, and it is clear that a smaller scan (say, 10mm to 40mm) would have worked fine.  A second, finer scan could be done to measure the position more precisely.
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Once the upper and lower apertures have both been set to graze the edge of the beam, we set the “Vertical Aperture Position” to zero.  This is the baseline position for using the slits to cut down the beam.
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The “Motor Debugger” window is used to zero the “Vertical Aperture Position” at the current positions of the Upper and Lower Apertures.  Pushing the “Set” button (circled) defines the current positions as zero.
The procedure for zeroing the “Horizontal Aperture Position” is exactly the same, but with the horizontal apertures.

Once both Vertical and Horizontal Aperture Positions have been set, the system knows where the slits begin to cut off the beam, but it still needs to know when the slits completely cut off the beam.  This is controlled by the Horizontal and Vertical Aperture Size.
Once again we will scan the slit positions, but this time we scan the Aperture Size virtual motors themselves.  (Virtual motors are things that act like real motors, even though they aren’t.  In the case of the Aperture Size, the virtual motor is a combination of the individual aperture motors.)  We’re looking for the “Aperture Size” setting at which the beam flux through the slits goes to zero.
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Once again, we are doing a fairly large scan so that we can see the baseline behavior.  In this case, the aperture size becomes zero when the system thinks that it is still 14mm.

It’s often a good idea to do a finer scan to determine the edge exactly.
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The flux goes to zero at about 14.05mm, so we set that position to zero for the Vertical Aperture Size.
As with the “Aperture Position” settings, the procedure for the vertical and horizontal apertures is the same except for the motor names.  Once these four positions have been set --- the zero positions for Horizontal and Vertical Aperture Position and Size --- the slits are commissioned and ready to go.
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