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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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SUBJECT
- CALIBRATION OF HALL EFFECT INSTRUMENTATIGH -~ - ""Donald H. Helson |
( - FUR Ibit M day 16, 1980
Introduction
Un May 12, 1980, I assisted See Young,:Iéﬁ,San Jose, with the calibration of
F.W. bell Hall Effect instrumentation for use at the IBil plant in San Jose. Two
Hall probes were calibrated in an WNMR-calibrated electromagnet. I also demonstrated
the extreme sensitivity of 2 F.W. Bell "Calibration" magnets to both external fields
and the presence of ferromagnetic materials, and recommended using tne internal
calibration imstead of a reference magnet.
Equininent
. "Table I identifies the IBil equipment tested. Table II lists the test equipment.
Procedure
1. Warm-up F.W. Bell Gaussmeter (2 hours required for best performance).
2. Place probe under test into mu-metal shield and adjust zero controls -
(coarse & fine) to obtain a zero reading on the most sensitive range.
<: 3. Adjust the calibration controls (coarse & fine) so Gaussmeter output
- (on CAL) agrees with calibration constant stamped on probe.

4, Repeat 2 & 3 as required.
5. Hleasure dagnetic Field
S a) with W - (Bigr)
b) with Hall Probe (Bj)
(1) Hlaximum Positive Signal =
v(2) ilaximum Negative Signal

i 1
w o
=

6. Compute error = 100(3; - BNHR)/BNHP (%)

7. Adjust calibration value for best results in region of interest and recheck.
Results

Table III Tists results for two probes,each,oriented to give both positive and
negative signals with the selector switch set to normal.* (The magnitude of the
displayed Gaussimeter signal did not change significantly with selector switch
polarity). '
Distribution: i1.I. Green
E.C. Hartwig/L.J. VHagner/i.H. Deuser
S.C. Young (IiH)

Electronics Engineering Haster File
Magnetic Heasurements Engineering (4)

(EL/6 "A9Y) L92V8-009. S68-TH

* See note, Table III, page 3
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T CALIGRATION OF HALL EFFECT WUSTRUMEWTATION  [bonatd H. ielson
FOR 18 "' Hay 16, 1980
vevice ifg.  Hodel ioe S/ | 1BM o,
Gaussmeter  F.i. Bell 811 A 85575 2633360
Probe " " T8031 69746 -
Probe W HTL 8000 69576 —
Ref. lagnet " " VAO73 85681 e
Ref. Hagnet " " VB1839 - 123180 —

TABLE I Equipment Tested '80 May 12

Pevice « HMfg. Hodel No. Identification
12" iagnet  Varian V40124 68-9210%
Regulated . Power Supply & ". . V2200A 68-9210*
MR - Control Unit LBL/CERH 010

Amplifier " 10

Probe ! Range 4 _ 122

TABLE Il Test Equipment

*J.C. Department of Mineral Technology

This work was supported by the U.S. Dept. of Energy under Contract DE-AC03-76SF00098.
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By ABi2 sc
v Buya = Syt . , Biinl = Byiys al =
By HT - PHIR 100 - Byo ‘ HZ\‘ HNR x 300 NE
Probe Cal. Biim (Orientation 1)* BiiR {Orientation 2)* Bk r;_ Zg
(Gauss) (Gauss) (%) (Gauss) (%) 5 G)rgg
e et g
. . ‘ - g z-<
- ilodel 7483 9728.5 9734 0.06 -9751 0.23 = ms
T-8031 (stamped  9143.5 9147 0.04 -9165 0.24 < m%
| s/u on probe) 7664.9 7671 0.08 -7680 0.20 - = >
s 6212.9 6217 0,07 . =6224 0.18 sz |43
_ 4933.8 4941 0.04 -4945 0.13 L .
4020.0 4021 0.02 -4023 0.07 g c
3547,3 3548 0.02 -3551 0.10 o Q)2
. 9657.5 9660 0.03 -9682 0.25 S m
' o
7485 9658.0 9658 0,00 - -9680 0.23 = |2
(selected 8513.3 8514 0,01 -8534 0.24 = R
value)  9063.5 9066 0.03 ~9080 0.18 = gg
1. iode 7444 8438.8 ~ 8507 0.81 -8521 0.97 = ms
| HTL-8000  (stamped 8858.0 8931 0.82 -8944 0.97 = z
_ on probe) 9431.1 9510 - 0.64 . =9525 1.00 <&
A S| ) '
M 69576 7383 9431.5 9432 0.01 -9447 0.16
(selected &528.4 8528 _ - 0.00 -3540 0.14 g
value) 9017.4 9017 ' 0.00 ~5031 0,15 =
-3970.5 +3950 ~0.52 - -3354 -0.42 \i'éi
TABLE III Probe Cd]ibration Data of =
D - K ) 5 § ' ,:-‘
. *Note BHEI is the maximum positive signal and 8y, the maximum negative signal obtained while slowly rotating N e P g
= probes ' (about two axis). Values of Byp are consistently bigher than those of Byj. Since the test magnet S bl Rl
.. is very uniform, these differences canpnot be explained by probe position errors. Since the magnitude of the |— |
% calibration signal does not vary significantly when switching from normal (NOR) to reverse (REV), the differ- R =
- ences are not due to unequal amplification of positive and negative signals. I am leddto the conclusion © = ‘c“:
4% that the differences are due eithér to unequal magnitudes of Hall-voltage or unequal gains in detection of S |5 >
,,if;;_‘fthe Hall-voltage for the two polarities. e "
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expressed in this report represent solely those of the -
author(s) and not necessarily those of The Regents of
the University of California, the Lawrence Berkeley
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not imply approval or recommendation of the
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Department of Energy to the exclusion of others that
may be suitable.
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