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The Mantid detector calibration program should be a general program to be easily used by anyone wishing to calibrate detectors. At present (just to get things going) the current form of the calibration program works in a very specific way using Rob Bewleys technique. 
This short document specifies the general approach we believe should be adopted.

To calibrate a position sensitive detector (PSD) the general technique is to use a calibration bin (like MERLINS) or to place neutron absorbing strips on the detector at known positions along the tube. One can then plot out the actual position along a tube versus the pixel number along that tube that the peaks (or troughs) in neutron intensity occurred at. Fitting a 3rd order polynomial to the results then gives the correct position along a tube versus pixel for every pixel along the tube. This is then used to create a new calibrated detector.dat or nexus file.
The users can supply information to the calibration program in the form of a simple table

	Door,pack,tube
	5,2,1
	
	
	
	

	Peak (trough) positions (mm) from tube centre
	-2000
	-1000
	0
	1000
	2000

	Functional form 
	2
	1
	1
	1
	2

	Peak or trough
	0
	1
	1
	1
	0


The first row specifies for what element of the detectors the following table applies to. Each instrument in Mantid has a detector ‘tree’. So for LET and MERLIN detectors are defined by door, pack and then tube. So a 5,2,1 would say that the following table applies only to a single tube, a 5,2 would say the following definition applies to a single pack (i.e 8 tubes in door 5 pack 2) a 5 would indicate a single door (door 5 in this instance) and if left blank then the definition applies to the whole detector coverage. The user may have to supply more than one table (as MAPS will have to) as different calibrations will apply to different doors, packs or what ever the instrument tree is for that instrument. 

So clearly the second row gives the positions from tube centre to each peak (trough) in tube intensity. The number of columns will obviously be flexible to how many measurements have been made along the tube length.
The 3rd row gives the functional form. So in this case a 1 represents a Gaussian form to the peak and a 2 represents an ERFC form that is used at the end of a tube or an edge. If we can think of other forms they can just be added later.

The 4th row may not be necessary but depending how the user does things we may be measuring a peak in neutron intensity (1) or a dip in intensity (2). In principle the software could work this out itself.

Outputs from MANTID
1)Mantid should output a corrected calibration run so in instrument view you can immediately see the results of the calibration 
2)It should output the new corrected detector.dat and nexus file format 

3) It should output a file showing the fitted pixel positions of the peaks troughs for each detector. This gives you the opportunity to manually change these and re-run the calibration program picking up this file to re-do the calibration.  
