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1.  How To Run An Automated Measurement 

1.1 Integrated Field (Bdl) 

1.1.1 Introduction

An “Integrated Field” measurement is typically run when the user wants to make a measurement of the B field in a magnet, in stepwise intervals.  The user can configure the software to take measurements in user definable steps along the X and/or Z axes of the test stand.  In addition, the software can be configured to make measurements for multiple currents.  

1.1.2 Configuration

1.1.3 NMR Notes

When configuring the software, the user must allow enough time between steps for the NMR probe to lock.  This may be accomplished in two ways:  The trigger rate (section 2.4) may be set to an appropriately long time value to accomplish the NMR lock.  Also, the NMR settle time (section 3.3) can be set to a value which will allow enough time for the NMR probe to lock and settle to a final value.

In order to facilitate the NMR probe lock, the user has two options.  The user has the option to set a NMR range (section 3.3), which is known to be correct for the expected B field value.  The process may also be automated somewhat.  

Prior to beginning a data acquisition cycle, the software can be configured to pre-determine the correct NMR probe range; and further reduce the time needed to lock onto the NMR signal by defining a starting point (B field value) from which to begin searching for a signal lock.  Once the current is ramped to the set point, the probe(s) are moved to a user defined position (section 2.6) within the magnet and an automated search is started.  Data from a Hall probe is used to select the appropriate NMR probe and to pre-set the NMR probe’s “hunt” range.  Once this cycle is complete, the probe(s) will be returned to the starting position for the measurement.

The user-defined position for the automated NMR range search must be set to a position, which locates the Hall and NMR probe(s) in a point within the magnet poles, which contains a smooth and stable field.  (see sections 2.6 and 3.3) 

1.2 B vs. I 

1.1.1 Introduction

A “B vs. I” measurement is used when the user wants to measure how the B field of a magnet varies with current.  The probe(s) are located in a fixed position while the measurement is being taken; and, the software steps through a list of user defined currents. 

1.1.2 Configuration

1.1.3 NMR Notes

When configuring the software, the user must allow enough time between  current steps for the NMR probe to lock.  This may be accomplished in two ways:  The trigger rate (section 2.4) may be set to an appropriately long value to accomplish the NMR lock.  The NMR settle time (section 3.3) can be set to a value which will allow enough time for the NMR probe to lock and settle to a final value.

1.3 Unlimited Number of Points (Free Run)

1.3.1 Introduction

The “Unlimited Number of Points” or “Free Run” mode is used to continuously take data points at a fixed position.  The software can neither vary the position, nor vary the current while taking data.  The user must preset position and current to their intended values prior to starting data acquisition.  During data acquisition, the interval can be defined by setting the trigger rate on the front panel.  Data acquisition will continue indefinitely until the user presses the “Abort” button on the run-time panel.

1.3.2 Configuration

[image: image1.png]Flun Time Panel

XPos. ZPos.

=]

Action

Current (amps]

Gass

Gass

Volts




[image: image35.wmf] 


2.  Main Controls

Main Controls for the Stepper Software
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2.1 Output File (namedFile[80]) [image: image2.wmf] 


This is where you type in the filename.  Make sure the file name is followed by the *.stp file extension. 

    2.2 Comments (comments[80]) [image: image3.wmf] 


This will allow a comment string up to 80 characters.  This string will be output in the file header section of the file. 

2.3 Trigger Mode (triggerMode) [image: image4.wmf] 


This box allows the user to select what the software will use as a trigger to take data.  A more detailed description is shown in the table below. 

	Trigger Mode
	Associated Integer
	Description

	Free Run
	0
	Data will be taken as fast as the computer will run.  This is generally used when reading power supply rates, or some other instrument to look at time variation.

	Mouse on Com 1
	1
	This option is not used now that the Stepper Stand is automated.  This option will look for a trigger from the Com 1 port before it will take data.

	Keyboard
	2
	This option is not used now that the Stepper Stand is automated.  This option will look for a trigger from the keyboard before it will take data.

	Automated
	3
	This is option is used most often for taking data automatically during a run.  Data is taken after all delays (see Trigger Rate below) which occur as soon as the motor reaches it's set position.


    2.4 Trigger Rate (triggerRate) [image: image5.wmf] 


This control sets the delay for probe stabilization after the motor reaches its set position.  A number is entered in the first box and a unit is selected in the other box.  After the motor reaches its set position, the delay is calculated and after the appropriate delay, the trigger is set and data is taken. 

    2.5 Probe Offset (probeOffset) [image: image6.wmf] 


This feature is used when the hall probe is offset relative to a central axis.  It functions only as a reminder and this value is output in the file header. 

    2.6 Position Setup [image: image7.wmf] 


This button displays the Position Setup Panel shown below.  An automated measurement will not run without this panel being filled in properly.
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(MORE WORK TO BE DONE ON THIS PANEL!!!!!) 

    2.7 Start Data Taking[image: image9.wmf] 

  

This button starts data acquisition.  Before data acquisition begins, the software checks to make sure there are no duplicate filenames and that the position and current arrays were filled in correctly. 

 3.  Device Selection

Select devices that are to be recorded when taking measurements.  [image: image10.wmf] 

 buttons are provided to individually control particular devices.  The devices do not have to be selected to use their associated [image: image11.wmf] 

 button.

Device Selection for the Stepper Software
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3.1 Hall Probe (#1 and #2)
When selecting a Hall Probe for data acquisition, one only needs to insure the appropriate selection is connected to the data acquisition system by means of it’s interface on the back of the device.  The interface will either be a GPIB or RS-232 interface.  If one makes a connection to the data acquisition system by an RS-232 connection, the detail button for that hall device needs to be selected to ensure that the Hall Probe switch is toggled to the RS-232 option.  

When the detail button of either Hall Probe #1 or Hall Probe #2 are selected, the following control panel is displayed.  This control panel allows several options that can also be accomplished from the front panel of the Hall Probe, including zeroing the probe, setting the scale of the probe, and checking the probe offset.  These features are described below.

            
[image: image13.wmf] 

 

 


3.1.1 Zeroing the Hall Probe [image: image14.png]Zero Hall Probe





To zero the Hall Probe, place the sensitive tip of the individual Hall Probe inside the mu-metal zeroing chamber.  Ensure the Hall Probe Scale is set to the appropriate setting, as the Zeroing feature only zeros the current Scale.  Click the [image: image15.png]Zero Hall Probe




 button a couple of times.  Ensure that the Hall Probe is reading zero while the sensitive area is in the zero chamber, then remove the chamber.
3.1.2  Setting the Hall Probe Scale [image: image16.png]Hall Probe Scale
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To set the Hall Probe Scale, simply slide the bar to the appropriate scale.  The table below shows the scale setting for particular field ranges.  Don’t forget to zero after the scale is changed!

	Hall Probe Scale Setting
	Field Range (Gauss)

	0.3
	Earth – 3,000 

	0.6
	3,000 – 6,000

	1.2
	6,000 – 12,000

	3.0
	12,000 and Higher


3.1.3  Checking the Hall Probe Offset  
Select the Blue Hall Probe Offset button and the current offset will appear in the readback box above the button.
3.2 Voltmeter 
    
There are no expert panels for the Voltmeter.

3.3 NMR (Nuclear Magnetic Resonance) Probe

The NMR Probes require a certain level of magnetic field in addition to a homogeneous field on the order of X*10-4 in order for the probe to lock for data acquisition.  Both probes (NMR #1 and NMR #2) work the same way.  In order to select an NMR Probe for data acquisition, check it’s box on the Device Selection screen.  Once the appropriate NMR Probe has been selected, it must be configured, by pressing the [image: image17.png]


 button for that device.  There could be several options set for the NMR probe so that the acquisition system can run more efficiently.


            
[image: image18.wmf] 

 

 

  

    3.4 Danfysik Power Supply 
            [image: image19.wmf] 


  

    3.5 EMI/BOSS Power Supply 
            [image: image20.wmf] 

 

 

3.6 Stepper Motor 
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4. Current Selection 

[image: image37.wmf] 

This section explains the features and uses of the Current Selection controls of the Stepper Stand software.   It is presented in sections according to function with the Stepper Software variable name in parenthesis. 

Current Selection Section of the Stepper Software

    4.1 Power Supply (powerSupplyID) [image: image22.wmf] 


There are three options when choosing power supplies to be controlled during measurements.  When controlling either of the two Danfysik Supplies, the SOP for the operation of the Danfysik SOP# A-01-001-SOPOperation of a Danfysik Power Supply in the Magnet Measurement Area must be consulted.  Choose the power supply based on the current requirements of the magnet being measured. 
  

	Power Supply
	Current Output Capability
	 Stepper Code Variable 
	CAMAC Code Variable

	Yellow Danfysik
	460 amps / 50 VDC
	powerSupplyID = 1
	 powerSupplyID = 1

	Blue Danfysik
	645 amps / 65 VDC
	powerSupplyID = 5
	 powerSupplyID = 5

	EMI/Boss
	+/- 12 amps / 36 VDC 
	powerSupplyID = 2
	 powerSupplyID = 2



  

    4.2 Set Max Current (mainMaxCurrVal) [image: image23.wmf] 


This is a safety feature implemented to reduce the possibility of a magnet being set over current (to a higher than operational current).  The default value is 0 and if it is not changed the software will not set a current other than zero.  Since the EMI/Boss power supply is bipolar, this box would be set to the absolute value of the highest current.  To set the feature, click on the [image: image24.wmf] 

 button and enter in the maximum allowable current in the dialog box.  The set current will then be displayed in the blue readback box shown above. 

     4.3 Min Hyst Curr (minCurr) [image: image25.wmf] 


This box allows one to set the minimum hysteresis current limit.  Generally when measuring accelerator dipoles this value is set to 2 amps.  The minimum hysteresis current varies according to how the magnet is cycled in the accelerator. 

     4.4 Max Hyst Curr (maxCurr) [image: image26.wmf] 


This box allows one to set the maximum hysteresis current limit.  This value is set as a function of maximum allowable current for the particular magnet. 

    4.6 Number of Hysteresis Loops (numHystLoops) [image: image27.wmf] 


Magnet measurements usually run a magnet through 2 hysteresis loops prior to every measurement.  If the magnet has not been powered for 'a long time', one may run a magnet through 10 hysteresis loops. 

    4.7 Number Cur Limits (numCurrLimits) [image: image28.wmf] 


This control opens the appropriate amount of Current Step controls as explained in Section 4.8 below. 

    4.8 Current Steps 


           EX 1. [image: image29.wmf] 

           EX 2. [image: image30.wmf] 

 
            This shows the general Current           This show the general Current 
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 dipole. 

        4.5.1 First (currLimit0) 

Set this box to the current, at which measurements should begin. 

4.5.2 Second (currLimit1) 

Set this control to the maximum current. 

        4.5.3 Third (currLimit2) 

Set this control to the minimum current if data is desired in a current decreasing manner. 

4.5.4 Fourth (currLimit3)

Set this control to zero to ramp up from a negative current. 

    4.9 Increment (currInc) [image: image31.wmf] 


This control sets the increments in which minimum and maximum currents will be divided.  For example if a quadrupole was to be measured between +10 and     -10 amps in 1 amp increments. 

    4.10 Total number of currents (numCurrents) [image: image32.wmf] 


This displays the total number of currents for a given measurement. 

    4.11 Edit Currents [image: image33.wmf] 


Displays a text box so an operator may manually change the currents in a given current array. 

4.11 Load Currents [image: image34.wmf] 


Loads the currents into the Stepper software after they have been manually changed using the Edit Currents button. 
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