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Note: this procedure assumes a freshly calibrated Laser Tracker and the instrument is in a good location for aligning the component.

1. Open Spatial Analyzer software.

2. Create folder named “Beamline” (ex. NuMI, PBar, etc.)

3. Save file named “Magnet Slot Name_Date”

4. Import Control file by choosing File>Import>ASCII: Predefined Formats. 

5. Browse to desired Control file.

6. Verify control file units match specified “File Units” in ASCII
 Import window.

7. Click Import.

8. Import Beamsheet file by choosing File>Import>ASCII: Predefined Formats. 

9. Browse to desired Beamsheet file.

10. Verify Beamsheet file units match specified “File Units” in ASCII
 Import window.

11.  Click Import.

12.  Choose from the task bar, Instrument>Add.

13.  In the Add Instrument window, highlight the Tracker type and stand you are using. 

14.  Check the Run the Instrument Interface Module box and click Add Instrument to Job. 

15.  Dock tracker pad by clicking on docking button. Home the instrument.

Note: Begin by measuring control points.

16.  Locate Instrument by choosing from task bar, Instrument>Locate (Transform to Part)>Measure Nominal Points.

17.  Type BFIT0 into Group to Contain Measured Points box and click Apply.

18.  Measure desired control points. When complete choose Cancel.

19.  After measuring all control points visible from this instrument location, track to home and check closure by clicking on Check/Cal>Closure on task bar. Verify acceptable closure value and click Log and Click OK. Hit Home. Note: It is good practice to continue making closure checks in this manner throughout the survey.

20.  Choose from task bar, Instrument>Locate (Transform to Part)>Best Fit.

21.  Double click control file.

22.  Double click BFIT0.

23.  Click Re-Fit button.

24.  Choose Apply Transformation when results are acceptable.

Note: We will now construct the magnet alignment frame.

25.  Construct Magnet Frame by choosing from task bar Construct>Frame>Using Points and Vectors.

26.  Pick CT (center) point of magnet to be aligned from imported beamsheet file as origin of magnet frame.

27.  Define Primary Axis by choosing “Point” on “+Y” Axis. Hit Continue.

28.  Pick DN (downstream) point of magnet to be aligned from imported beamsheet file. 

29.  Define Secondary Axis by choosing “Vector” as “+Z”. Hit Continue.

30.  Pick the World Frame as object for vector.

31.  Name frame “Slot Name”.

32.  Choose Update.

33.  Choose Make Working.

34.  Choose Close.

Note: We will now import the magnet fiducial reference values.

35.  Import Magnet Reference file by choosing File>Import>ASCII: Predefined Formats.

36.  Browse to desired Magnet Reference file.

37.  Verify Magnet Reference file units match specified “File Units” in ASCII Import window.

38.  Click Import.

39.  Verify proper orientation of fiducials.

40.  If orientation is incorrect, right click imported Magnet Reference point group and choose Move.

41.  Move or Rotate point group to proper orientation. (ex. enter 180 in RZ box to change upstream to downstream; enter +/- 90 in RY box if magnet is on it’s side, etc.)

Note: We will now align the magnet.

42.  Choose View>Watch Window>Add Closest Point.

43.  Choose “Points to Watch” by hitting F2 and checking box by Magnet Reference point group. Click OK. Hit enter when done.

44.  Switch Measurement Profile on tracker pad to “Watch Update”.

45.  Hit Measure.

46.  Adjust magnet until fiducial values are within desired tolerance.

47.  Close Watch Window.

Note: We will now collect the as-set data.

48.  Change Measurement Profile on tracker pad to “Two Face”

49.  Collect as-set data in point group “Slot Name_Asset” by measuring all the magnet fiducials.

Note: We will now verify the instrument hasn’t drifted.

50.  Choose Instrument>Drift Check.

51.  Double click on BFIT0 group.

52.  Type DriftCheck0 in Group To Contained Measured Points box. Hit Apply.

53.  Measure a minimum of 3 well distributed points in the BFIT0 group.

54.  If results are acceptable, hit Finished-Drift Acceptable. (Note: if not, set-up may need to be repeated.)

Note: We will now verify the proper alignment of the magnet.

55.   Right click imported Magnet Reference point group and choose Copy.

56.  Rename Copy of Magnet Reference point group to “Magnet Reference_Transformed”.

57.  Transform Magnet Reference coordinates onto Asset coordinates by choosing Analysis>Best Fit Transformation>Points to Points.

58.  Select “Slot Name_Asset” as reference group.

59.  Select “Magnet Reference_Transformed” as corresponding group.

60.  Click Re-Fit button.

61.  Click Apply Transformation.

62.  Click OK in Best Fit Options window. Note: Move the corresponding group should be the only checked box.

63.  Check coordinates of centers in transformed file to make sure they are within tolerance.

64.  If not, repeat steps 40 through 56 until tolerance value is met. 

65.  If step 63 is acceptable, alignment is complete.

     Note: We will now create the files for exporting the aligned values for the new component.

66.  Right click on “MagnetReference_Transformed” and choose Copy.

67.  Choose Copy in Copy Update window. Close window.

68.  Right click on “MagnetReference_Transformed1” group and choose Rename.

69.  Type “Slot Name_Aligned” in New Group Name section of Rename Group window. Click OK.

     70. Right click on Export group name.

     71. Click Export to ASCII File.

     72. Browse to proper folder and type Slot Name_Aligned.txt in File   Name box of Save As window. Hit Save.

     73. In the ASCII Export window; choose Comma Delineated for the Separator, Target for the Target Name, and check Include SA version and working frame comments. Hit OK. Close the Notepad window.

     74. Choose File>Save.

     75. Choose File>Backup Now.

