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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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TITLE .

Calibration of Field Monitors For Bevatron Beam-Line 30 Magneté M3 and M4

Introduction

— — . In Jdanuary, 1987, Lee Schroeder requested aséistance ffom Magnetic Measurements
Engineering in provfding magnets M3 and M4 in beam-Tine 30 with field ﬁoﬁftoring.

I advised Leé to purchase two probeé and.2-—100' extensjon cables to bebdedicated
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 monitdking equipment (including probes)

to L. Schroeder and he acquired 2-100' extension cables from F.W. Be]]..f

On'May 28th, Ed Cyr with assistance from Bob Treuhaft calibrated 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).

both magnets M3 and M4, positive polarity correspond$s to magnetic induction directed

downward in order to bend positive particles to the left.

Qur primary objectve was to relate magnefic induction as measured by a Hall
probe at a fixed reference location on the lower pole tib By(ref). to magnetic in-

duction at the magnet center as determined by a NMR magnetometer Bymp (0, 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(0, 0, 0) for reducing data already acquired.

fn
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Method of Setting Maghetic Fier i : '% - j "f_%

The HaTT probes are taped to the Tower poTe t1ps The Gaussmetek zero ad-

Justment is used to prov1de correct reading of the re51duaT fler at the probe

Tocat1on The ca11brat1on adJustment is used to adJust the sens1t1v1ty of the

Gaussmeter to that used dur]ng calerat1on. The Gaussmeter readout can then be

used to set or monitor magnetic induction within the range of caTibration

The caT1brat1on of the f1er mon1tor woqu be ent1re1y rout1ne except that

(1) the Hall probe zero drift adgustments normaTTy rely  on moving the probe

(either flipping the probe or pTac1ng the probe in a field free region), (2) re-

produc1b1T1ty of f1er mon1tor1ng 1s fac111tated by keep1ng the probe stat1onary

We decided to determine the residual field so the zero adgustment coqu be»
made to the known residual field of the'magnet at the probe Tocatien.f_Sihce we
did not realize that the magnets were_powered inAhoth“quarttjee;;we pnTy detere
mined residual field for positive-poTarity (after cycTing'from 0 A to +I_ .. three

times and then waiting for the field to decay 330 minutes). Adjusting the Gauss-

meter zero too soon after cycling the maghethmay introduce error, and has intro-

duced an uncertainty in our calibration of about 11 Gauss (0.3% at 0.4 Teslas).
(The internal caTibration of the Gaussmeters are independent of the field the

probe is in.)

Equipment

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

specific equipment. (Ihave asked Lee Schroeder to order HaTT probes to repTace

those provided by Magnetic Measurements Eng1neer1ng.)
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F1gures 2 and 3 summarize the ca]1brat1on data for magnets M3 and M4 respec—

tively. These figures can be used in two ways:

1. to set a desired va1ue of B (O 0, O) (A & B be]ow)

2. to determ1ne the va]ue of B (0 O O) from the f1e1d mon1tor (A & C be]ow)
A. Zero and Cahbratmn of Field Momtor (Gaussmeter polarity switch~vnorma1)

1. Cyc]e the magnet 3 times between 0 A and I m1600 A for M3,

‘ m2000 A for M4 (in the po]arlty of 1nterest)
2. After approximate]y 30 minutes, set [EH 1]! on 100 Gauss F.S.
(100 Gauss = 1. OOO V) to +0. 03 V + if pos1t1ve, - if negat1ve
-MThe correct res1dua1 is uncerta1n and may be deternaned from add1t1ona1 ihd
tests. : | (
3. Adjust Gaussmeter Ga1n (Ca11brat1on AdJUSt) M3 - 0.7605 V; M4 = 0.8455 V- |
B.. To Set a Desired F1e1d (After Comp]et1ng Above) .
1. Interpret Figure 2 (for M3) and Figure 3 (for M4)tabscissa as desired
f1e1d Teslas, i.e., (0 0 O) . | |
-é; Find value of B(O‘ 6— O)/EH, i. e‘l theﬁord1nate correspond1ng to B (0, O 0)
on the appropriate curve. A
3. EH = absc1ssa 2 ord1nate
4. Raise current unt11 EH 1svreached
C. To Determine F1e]d From Monitor (After Completing A Above)
1. Interpret Figure 2 (for M3) and F1gure 3 (for M4) absc1ssa as EH (volts).
2. Find value of B(0, O, O)/EH from corresponding ord1nate va1ue of

appropriate curve.

3. B(0, 0, 0) = abscissa * ordinate
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Tabu]ated.Data : B L ; - ’ d» S

Tabu]ated data 1nc1ud1ng shunt potent1a1 is summar1zed in Append1x A and is

’ava11ab1e on request

“DISCUSSTON = e e e e

These calibrations were facilitated by the successfu] operation of the

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

Measurements Engineering in 1978. o

Distribution

K.M. Crowe

M.I. Green

J. Harris : ,
E.C. Hartwig/L.J. Wagner/W.H. Deuser
3 Kirk

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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Figure 1 Calibration Setup
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Equipment

NMR Probe Range 4
NMR Probe Range 5
NMR Ampiifier

NMR Control Unit

Oscilloscope

Power Supplies

Current Monitoring Shunt

DvM 2

_DVN 3

Hall Probe -
Extension Cable
Gaussmeter

DVM

Manufacturer/Model
" LBL/CERN S/N 132
LBL/CERN S/N 151
LBL/CERN ) S/N 26
LBL/CERN S/N 023

Tektronix Mod 4658

M3

Bev 2500 A/50 mv
Dixson Mod VT 200
Newport

F.W. Bell HTJ4-0608
F.W. Bell X0V0-0100
F.M. Bell 810
Keitheley 177 OMM

M4 M3
Bev 2500 A/50 mV. S/N 25, R = 19.99 un
Dixson Mod VT 200 ? ‘
AEC No. 198532
S/N 141442 (Probe 2)

Newport

F.W. Bell HTJ4-0608
F.W. Bell XOV0-0100 --
F.W, Bell 810 S/N 138090

Keitheley 177 DMM S/N 10450

TABLE I Equipment List

Identification

S/N B045512

M4

S/N 14, R = 20.21 @

?

AEC No. 198531

S/N 129151 (Probe 1)

S/N 138089
S/N 10450

(AEC No. 517835)
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