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Introduction 

In January, 198i, Lee Schroeder requested assi stance from Magneti c Measurements 

Engineering in providing magnets M3 and M4 in beam-line 30 with field monitoring. 

I advised Lee to purchase two probes and 2- 100' extension cables to be dedicated 

to this application. Magnetic Measurements Engineering would then provide a Gauss-

meter for reading the probes during experiments using M3 and M4. 

On January 12, 1981, MME loaned field monitoring equipment (including probes) 

to L. Schroeder and he acqui red 2 - 100' extension cables from F. W. Bell. -

On May 28th, Ed Cyr with assistance from Bob Treuhaft ca1i-brated the probe/ 

extension-cable in M3. On May 29th, Ed Cyr and Bob Treuhaft calibrated the probe/ 

extension-cable in M4. 

On June 8th after realizing that these magnets are energized in two polarities. 

Ed Cyr and Don Nelson collected four sets of calibration data (both magnets ener

gized first in the "negative" polarity and then in the "positive" polarity). In 

both magnets M3 and M4, positive polarity corresponds to magnetic induction directed 

downward in order to bend positive particles to the left. 

Our primary objectve was to relate magnetic induction as measured by a Hall 

probe at a fixed reference location on the lower pole tip BH(ref) to magnetic in

duction at the magnet center as determined by a NMR magnetometer BNMR(O, 0, 0); 

i.e., we were calibrating the magnet, not the Hall effect Gaussmeter. 

A secondary objective was to correlate current monitoring shunt potential to 

B(O, 0, 0) for reducing data already acquired. 
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Method of Setting Magnetic Field 
·1 

The Hall probes are taped to the lower pole tips. The Gaussmeter zero ad

justment is used to provide correct reading of the residual field at the probe 

location. The calibration adjustment is used to adjust the sensitivity of the . 

8 

---
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Gaussmeter to that used during calibration. The Gaussmeter readout can then be 

used to set or monitor magnetic induction within the range of calibration. 

The calibration of the field monitor would be entirely routine except that 
----~-. --- ~- --- .. -.- ---- _.-. __ .. _-- --~-.-- --_ .... _-----_ .. -.-~--- '--'-'~" .~ .... ---.- .. --_ . .,. -- ----_.- _._.-._---- .. ----_ .. ------ - ----- - .. -.-----.~.----- -".- •.... -_ .. -----_._---. - -.... - .. _---._ .•.. -- - . -- '" --.- ._-_ ... 

(1) the Hall probe zero drift adjustments normally rely on moving the probe 

(either flipping the probe or placing the probe in a field free regio~)9 (2) re

producibility of field monitoring is facilitated by keeping the probe stationary . 
. .. - ._. ~--. .._--- --- ---. -- - _. _ .. ---_ ..... __ .. - .. ---...... ---.-.~-.~-.. 

We decided to determine the residual field so the zero adjustment could be 

made to the known residual field of the magnet at the probe location. Since we 

did not realize that the magnets were powered in both polarities, we only deter-

mined residual field for positive polarity (after cycling from 0 A to +Imax three 

times and then waiting for the field to decay ~30 minutes). Adjusting the Gauss-

meter zero too soon after cycling the magnet may introduce error, and has intro~ 

duced an uncertainty in our calibration of about 11 Gauss (0.3% at 0.4 Teslas). 

(The internal calibration of the Gaussmeters are independent of the field the 

probe is in.) 

Equipment 

Figure 1 shows the test equipment used for these calibrations. Table 1 lists 

specific equipment. (I have asked Lee Schroeder to order Hall probes to replace 

those provided by Magnetic Measurements Engineering.) 
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Results 

Figures 2 and 3 summarize the calibration data for magnets M3 and M4 respec-

tively. These figures can be used in two ways: 

2. to determine the value of Bz(O, 0, 0) from the field monitor (A & C below). 

A. Zero and Calibration of Field Monitor (Gaussmeter polarity s\<Jitch normal) 

1. Cycle the magnet 3 times between ° A and Imax ~1600 A for M3, 
- --_. - --- ."--. --- . ".. . ._-.. - . -- ----.... -----.-.-.~------.---~ ._- -... _. ..-._ .. _------- .. - ..• ----- - .. 

~2000 A for M4 (in the polarity of interest). 

2. After approximately 30 minutes, set IEHall I on 100 Gauss F.S~ 

(100 Gauss = 1.000 V) to +0.03 V, + if positive, - if negative. 

The correct residual is uncertain and may be determined from additional c'; 

tests. 

3. Adjust Gaussmeter Gain (Calibration Adjust): M3 = 0.7605 V, M4 = 0.8455 ~~ I 

B. To Set a Desired Field (After Completing Above) 

1. Interpret Figure 2 (for M3) and Figure 3 (for M4)abscissa as desired 

field Teslas, i.e., 8(0,0,0). 

.::. I 

2. Find value of 8(0, 0, O)/EH, i.e., the ordinate corresponding to Bz(O, 0, 0) 

on the appropriate curve. 

3. EH = abscissa . ordinate 

4. Raise current until EH is reached. 

C. To Determine Field From Monitor (After Completing A Above) 

1. Interpret Figure 2 (for M3) and Figure 3 (for M4) abscissa as EH (volts). 

2. Find value of 8(0, 0, O)/EH from corresponding ordinate value of 

appropriate curve. 

3. 8(0, 0, 0) = abscissa * ordinate 

. -". ":"~.I.".' ~ ", • . -,' 
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Tabulated Data 
! 

} . j. 
! 

_ •• _._._ .• ~ .. _ .• _._. ___ . ____ ---.J. ___ . ___ ~ _________ ~._ 

! ; 

Tabulated data including shunt potential is summarized in Appendix A and is 

available on request. 

Discussion ;' . - -- - - .... --.. ---- --- - .--.- -- .. -~- ._---- - - -- -_. -_." _. -.. " .. __ .. _-' -_ ... _----_._-- -- - ._----". . .... ~---.-------.-.. --... --.' "-_. '-~---.--.- .• 

These calibrations were facilitated by the successful operation of the 

LBL/CERN Nuclear Magnetic Resonance Magnetometer which were fabricated by Magnetic 

Measurements Engineering in 1978. 

Distribution 

K. ~1. Cro\</e 
M.l. Green 
J. Harris 

-... _-- ~. 

E.C. Hartwig/L.J. Wagner/W.H. Deuser 
P. Ki rk 
G. Roche 

._- --L.S. Schroeder 
R.N. Treuhaft 
Electronics Engineering Master File 
Magnetic Measurements Engineering (4) 

This work was supported by the U.S. Dept. of Energy under Contract DE-AC03-76SF00098 
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Equipment 

NMR Probe Range 4 

NNR Probe Range 5 , 

NMR Amplifier 

NNR Control Unit 
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Power Supplies 

Current Nonltorlng Shunt 

DVN 2 

DVfl 3 

Hall Probe 
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Manufacturer/Model Identification 

LBL/CERN SIN 132 

LBL/CERN SIN 151 

LBL/CERN SIN 26 

LBL/CERN SIN 023 

Tektronix Mod 465B SIN B045512 

M 3 M 4 M 3 M 4 

Bev 2500 A/50 mV Bev 2500 A/50 mV SIN 25. R = 19.99 ~n SIN 14. R = 20.21 ~n 

Dixson Mod VT 200 Dixson Mod VT 200 ? ? 

Newport Newport AEC No. 198532 AEC No. 198531 

F.W. Bell HTJ4-0608 F.W. Bell HTJ4-0608 SIN 141442 (Probe 2) SIN 129151 (Probe 1) 

F.W. Bell XOVO-0100 F.W. Bell XOVO-0100 -- --
F.W. Bell 810 F.W. Bell 810 SIN 138090 SIN 138089 (AEC No. 517835) 

Keittle1ey 177 DMM . Keitheley 177 DNM SIN 10450 ' SIN 10450 

.. 
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