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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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SU BJ ECT 

CALHmATION 0F HALL EFFECT IdSTRUHENTATIOil 
Fui~ ISH 

NAME 

Donald H. ~clson 
DATE . 

i,lay 16, 1980 

IntroductiOl,l 

Un !'1ay 12, 1930, I assisted See Young" I~t.l,San Jose, \'/ith the calibration of 

F.H. bell Hall Effect instrumentation for use at the Wi'l plant in San Jose. TvJO 

Hall probes were calibrated in an NMR-calibrated electromagnet. I also demonstrated 

tile extreme sensitivity of 2 F.~J. Bell "Calibration" magnets to both external fields 

alld the presence of ferr.omagnetic materials, and recommended using the internal 

calibration instead of a reference magnet. 

fg,ui plilent 

Table I identifies the IBM equipment tested. Table II lists the test equipment. 

Procedure 

1. I~arm-up F.IL BelrGaussmeter (2 hours required for best performance). 

2. Place probe under test into mu~metal shield and aJjust 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. kepeat 2 & J as required. 

5. 

G. 

j·!easure i-'lagnetic Ficl J 

a) \-lith i~I·1K·(dwm) 

lJ) vJith Hall Probe (BH) 

(1) i1aximum Positive Signal = 
(2) ilaximum I~egative Signal = 

Compute error = 100(oH - Bri1:IR)/BN:.jR 

8m 
* 3H2 

(%) 

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

l{esul ts 

Table III lists results for tHO probcs, eaciloriented to give both positive and 

negative sianals v/ith the selector svJitch set to nonlal.* (The magnitude of the 

displayed Gaussmeter signal diJ not change siunificantly Hith selector s\'Jitch 

polarity). 

Uistribution: 
- - , 

ii.I. Green 
E.C. dart\'Jig/L.J. l'lagner/iJ.H. Deuser 
S.C. Young (IWl) 
Electronics Engineering Master File 
1"lagnetic rleasurements Engineering (4) 

* See note, Table III. page 3 
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FILE NO. 
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SUBJECT 

Ci\LIBRJ\TIm~ OF HALL EFFECT WSTRUi·1EiHATIOf-j 
FOI~ I8I1 

uevice j·lfg. 

Gaussmeter F. \1. bell 

Probe II II 

Probe II II 

Ref. r·lagnet II II 

Ref. f.1agnet II II 

TAGLE 

Llevice 
1211u j·lagnet 

Regulated.Power Supply 

lmR - Control Unit 
Amplifier 
Probe 

i·lode 1 j'loi' S/ij 

811 A 85575 
T8031 69746 

BTL 8000 69576 

VA073 85681 

VB1839 ,. 123180 

I EguiEment Tested 180 Ha.l 

Varian 
\ - 1.1. . . I 
It. , ' ~ 

LoL/CERH 
II 

II 

llode 1 No. 
V40l2A 

V2200A 

Range 4 

I.ill3LE II Test Equipment 

12 

NAME 

00I1i11J H. Nelson 
DATE _ 

Hay 16. 198U 

1m'1 No. 
2633360 

-
-
-
-

Identification 
68-9210* 

68-9210* 
010 
10 
122 

*U.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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Probe 

Hodel 
T-8031 

". SIN 
69746 

" 

i·tuLle 1 
BTL-aOOO 

Cal. 

7488 
(stanlped 
on probe) 

7485 
(selected 

value) 

7444 
(stamped 
on probe) 

8l~i"iR 

(Gauss) 

9728.5 
9143.5 
7664.9 
6212. 9 
4938.8 
4020.0 
3547.3 
9G57.G 

9658.0 
U513.3 
9063.0 

8438.8 
8858.0 
9431.1 

I:; 

IJfj 1 
(Orientation 1)* 

(Gauss) 

9734 
9147 
7671 
6217 
4941 
4021 
3548 
9660 

9658 
8514 
9066 

8507 
8931 
9510 

,~, 

flUB1 
.) 

t)Hl - bmm x 

BOI'1R 1"1' 

(%) 

0.06 
0.04 
0.08 
0.07 
0.04 
0.02 
0.02 
0.03 

0.00 
0.01 
0.03 

0.81 
0.82 
0.34 

100 bH2 
{Orientation 2)* 

(Gauss) 

-9751 
-9165 
-7680 
-6224 
-4945 
-4023 
-3551 
-9632 

-9680 
-8534 
-9030 

-8521 
-8944 
-9525 

LlUil2 

\SH2\- BNNK 

uNI\1R 

(/~ ) 

0.23 
0.24 
0.20 
0.13 
0.13 
0.07 
0.10 
0.25 

0.23 
0.24 
0.18 

0.97 
0.97 
1.00 
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Sh~ 
,I 69576 7383 

(selected 
value) 

9431.5 
8528.4 
9017.4 
3970.5 

9432 
8528 
9017 

0.01 
0.00 
0.00 

-9447 0.16 
0.14 
0.15 

'" 

'''''' 

-3540 
-9031 

+3950 -0.52 -3954 -0.42 

TABLE III Probe C41ibration Data 
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*Note U
Hil 

is the maximum positive signal and 8112 the maximum negative signal obtained \'1hile slowly rotating 
proues (about ti'lO axis). Values of BI12 are consistently giglJer than those of B~Il' Since the test magnet 
is very uniform. these differences can.'l2l be explained by probe position errors. Since the magnitude of the 
calibration signal Joes not vary significantly V/llen s\'1itclling from normal (NOR) to reverse (REV). the differ- ~ :z I----l 

•.. ences are not due to unequal amplification of positive and negative signals. I am 1eddto the conclusion 0 ~ w 
;:that the diffetences are due either'to unequal magnitudes of Hall-voltage or unequal gains in detection of ~ ~ ~ 

.;.the Hall-voltage for tile two polarities. ::l w '" 
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