

SLAC Traveler for Bella Dipole Magnet
(11/21/2011)
This measurement plan is intended to cover reception, preparation, mechanical fiducialization, and magnetic measurements of the Bella spectrometer dipole magnet. This magnet is about 1.7 m long and has main coils only (no trim coils).  Due to the length of the magnet all hall probe measurements will have to be done on half of the magnet, in the z coordinate, at a time.
Receiving:

The following information is to be noted upon receipt of the magnet by the SLAC MFD group:
	Received By (initials):
	SDA

	Date received (dd-mmm-yyyy):
	22-Nov-2011

	Project Name
	LBL

	Magnet Type
	Dipole

	Magnet Name or Number
	BELLA_SPECT

	Serial Number
	


Preparation:
A beam direction arrow is to be applied to the top and/or connector side of the magnet. The direction will be determined by Dieter Walz.

	Beam-direction arrow in place (initials):
	


Fiducialization:
Fiducialization may be done before or after magnetic measurements. The magnet is to be fiducialized by the CMM group.  This will require the installation of removable tooling balls, location of the geometric axis of the poles of the magnet, and location of tooling balls with respect to the center of this geometric axis when the poles are aligned precisely horizontal.

	CMM technician (initials):
	LG, JM


URL of on-line CMM fiducialization data (please modify or correct if necessary):

	\\web002\www-group\met\Quality\FIDUCIAL REPORTS\



Magnetic Measurements:

1) Verify that the magnet is complete and undamaged, including wiring connections.

	Incoming inspection OK (initials):
	SDA

	Date of arrival to mag. meas.(mmm-dd-yyyy):
	11/22/2011


Enter URL of on-line magnetic measurements data (please modify or correct if necessary):
	http://www-group.slac.stanford.edu/met/MagMeas/MAGDATA/LBL/Dipole/BELLA_SPECT/



2) Determine the coil connection polarity (with main supply outputting positive current) which produces a “negative” field polarity for the magnet, as shown below:
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Figure 1.  The BELLA Spectometer is a negative dipole.
Note: the magnet will be measured with the main field in the vertical direction, but will be used with the main field in a horizontal direction.  The field directions below refer to the field oriented as it will be used. 

3) Mark the polarity near the magnet leads with clear “+” and “” labels as shown above.

	Polarity is marked as in Fig. 1 (initials):
	SDA


4) Connect the magnet terminals in the correct polarity as established above to a unipolar power supply with maximum current I ( 800A.
5) Run the magnet up to 800 A for ~2 hour to warm it up (record temperature and resistance).

	Ambient temperature (°C):
	21.4 °C

	Delta magnet water temperature at 800 A (°C):
	31.5 °C

	Final magnet resistance
	54.1970 mΩ

	Temperature Run File
	rtdat.ru1


6) Standardize the magnet, starting from 50 A to 800 A and back to 50 A, through three full cycles, finally ending at 50, with a flat-top pause time (at both 50 and 800 A) of 20 seconds.  Use a 3 Linear Ramp
 and a rate of 20 A/sec, and record the ramp rate used.

	Standardization complete (initials):
	SDA

	Ramp rate used (A/sec):
	 20A/sec


7) Maintaining this cycle history, measure the length-integrated dipole field at the magnet center, (Bxdl, from 50 to 800 A in 25-A steps, (30 ‘up’ measurements).

	Filename & run number of  (Bxdl up data:
	wiredat.ru2


8) With a stretched wire, and after re-standardization, measure the vertical (or horizontal if rotated) length-integrated field component over a horizontal span of (40 mm at each 5-mm interval, at 400, 500, 600 and 700 A current setting.
	Filename & run # of (Bxdl vs. x data at 400, 500, 600 and 700 A:
	Wiredat.ru5


9) At a current of 600 A, measure the horizontal magnetic field component, Bx, at x = -40, -20, 0, 20, 40 mm, y = 0, as a function of the longitudinal beam-direction coordinate, z from cm to +10 cm in 5-mm steps, where z = 0 is defined at the magnet center.  

	Filename of B vs. z data for BELLA Spectrometer:
	Bhvsxydat.ru6


10) At a current of 600 A, measure the horizontal magnetic field component, Bx, at x = 0,  y = 0, as a function of the longitudinal beam-direction coordinate, z from cm to +10 cm in 1-mm steps, where z = 0 is defined at the magnet center.  

	Filename of B vs. z data for BELLA Spectrometer:
	Bhvsxydat.ru7


11) At a current of 600 A, measure the horizontal magnetic field component, Bx, at z = 0, -38 and -76 mm in 5 mm steps, y = 0, as a function of the longitudinal beam-direction coordinate, x from  mm to -30 in 5-mm steps, where z = 0 is defined at the magnet center.  

	Filename of B vs. x data for BELLA Spectrometer:
	Bhvsxydat.ru8


12)  Repeat Steps 9-11 at currents 400, 550, and 700.
	Current
	Step 9
	Step 10
	Step 11

	400
	Bhvsxydat.ru9
	Bhvsxydat.r10
	Bhvsxydat.r11

	500
	Bhvsxydat.r12
	Bhvsxydat.r13
	Bhvsxydat.r14

	700
	Bhvsxydat.r15
	Bhvsxydat.r16
	Bhvsxydat.r17


Note:  The bolts holding the poles to the yoke, which are in the middle of the pole in x, where stainless steel and they will be switched to steel bolts.  All measurements previous to run 18 have stainless steel bolts.

13) At a current of 600 A, measure the horizontal magnetic field component, Bx, at x = 0,  y = 0, as a function of the longitudinal beam-direction coordinate, z cm to +10 cm in 5-mm steps, where z = 0 is defined at the magnet center.  

	Filename of B vs. z data for BELLA Spectrometer:
	Bhvsxydat.r18


14) At a current of 200 A, repeat step 13.
	Filename of B vs. z data for BELLA Spectrometer:
	Bhvsxydat.r19


15) At a current of 100 A, repeat step 13.
	Filename of B vs. z data for BELLA Spectrometer:
	Bhvsxydat.r20


16) At a current of 800 A, repeat step 13.
	Filename of B vs. z data for BELLA Spectrometer:
	Bhvsxydat.r21


17) At a current of 800 A, measure the horizontal magnetic field component, Bx, at z in the center of a bolt and in between two bolts.  This is at  -14.77 and 0 mm in 5 mm steps, y = 0, as a function of the longitudinal beam-direction coordinate, x from  mm to -30 in 5-mm steps, where z = 0 is defined at the magnet center.  

	Filename of B vs. x data for BELLA Spectrometer:
	Bhvsxydat.r22


18) Measure the background field at the farthest point in z allowed by the hall probe mover outside the magnet with magnet switched off, x = 0. 
	Background filename of Bx (z = -1.3 m, x= 0 m), magnet power supply OFF:
	Bhvsxydat.r23


19) Measure the background field at the farthest point in x allowed by the hall probe mover outside the magnet with magnet switched off, z = 0. 

	Background filename of Bx (z = 0 m, x= 0.3m), magnet OFF:
	Bhvsxydat.r24


Setup Hall probe mapping system to measure downstream end of stage.  

20) At a current of 800 A, measure the horizontal magnetic field component, Bx, at x = 0,  y = 0, as a function of the longitudinal beam-direction coordinate, z from  cm to +125 cm in 5-mm steps, where z = 0 is defined at the magnet center.  

	Filename of B vs. z data for BELLA Spectrometer:
	Bhvsxydat.r25


21) Measure the inductance and resistance of the magnet coils:

	Inductance of coil (mH):
	mH

	Resistance of coil (Ohms):
	0.0542    Ohm


22) Upon completion of tests, send traveler to Dieter Walz at mailstop 103. This section is to be completed by Dieter Walz.
	Magnet accepted (name and date)
	








� 3 Linear Ramp is defined as:  The first segment performs the 0 to 90% of the ramp at the full rate. The second segment performs the 90% to 99% part of the ramp at 10% of the full rate.    The third segment performs the 99% to 100% part of the ramp at 1% of the full rate.





