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Magnetic field measurement
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The device requirements
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The device requirements

The device J W
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Magnetic field measurers review
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Hall effect sensors

3-dimensional sensors:

= SENM3Dx (FSV 100 x 100 x 10 pm?)
= MV2 (FSV 200 x 200 x 5 um?3)
1-dimensional sensors:

= IM10 3Al1-1

» HE144




Hall effect sensors parameters
__

Signal at 1T, V 1.77 0.13 0.17
Offset, mV -11 49 -0.07 8.9
Offset drift, -0.003 <2 0,25 -0,015
mV/°C

Gain, V/T 0.7 1.72 0,1237 0,2
Gain drift, <100 238 -24 200

ppm/°C




The distributed magnetic field measuring
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The measuring unit prototype

I;m measuring unit prototype L
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magnetometer
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Sensor{outputs

Temperature
output

ADS1216

e 8-channel, 24-bit

* Sigma-delta

* Pseudo-
differential

* External
reference 2.048

» Buffered channel

 PGA1..128

 SPI

* Integral non-
linearity 0.0015%




The measuring unit prototype

Source, Cross board VO and ADS1216

Demo board (SENM3Dx)
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Measured prototype parameters

Offset 25 uVv 0.6 uv
Gain 0.244 - 107 V/bit
I e R
1.72Vv < Ugain + 8Uoffst = 552 |.1V

signal
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Sensors test

The sensors measurement is verified by NMR.

Measurements repeatability is registered
(< 1073 for 3D and MM10 3A1-1
10~* for HE144)

The calibration magnet

Three-dimensional sensors have been
exposed to radiation for 2 weeks.

One-dimensional sensors have been
exposed to radiation for 2 weeks and than for

4 weeks.




The distributed magnetic field measuring
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The device architecture

Power

over
Ethernet

switch

Measuring unit parameters

Channels 8-ch
Field 1T
Sample rate 1-5 sec

Unit-probe distance 20 m
Estimated noise 1.6 uv
Hall current 1..100 mA
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MC

A measuring channel

Current
source

Hall board probe:
It contains Hall sensor
and PT1000
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Conclusion

What is done/achieved: What remains to be
done:
The measuring system structure, = Device board project developing,

The measuring unit prototype; building, programming, debugging;

: . = Test and implementation
Measuring control and obtaining radioactivity-resistant sensors.

software:

Measurement repeatability with an
accuracy better than 1073

The measuring module circuitry.
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Relative change in the sensitivity of one-dimensional
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The radioactivity resistance experiment

1. A number of calibrations
were conducted to validate
measurements repeatability;

2. The sensors were placed to
the injection complex
magnet;

3. Several calibrations were
made to register radioactivity
Impact.
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The radioactivity resistance experiment

The target magnet (on the right)

Three-dimensional sensors have
been exposed to radiation for 2
weeks.

One-dimensional sensors were
exposed to radiation twice: the first
time is for 2 weeks and the second
time for 4 weeks.
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Application
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Application

Measuring stand intended for 5.52 uV/6 days
three-dimensional sensors, signal
value is about 1.7 V

Measuring stand intended for 22 uV/90 days
one-dimensional sensors, signal value

is about 0.2V

NMR magnetometers 10~7 npu ogHopogHoctn nona 2 =+ 3 - 107* /ecm
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Application
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Application
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Application
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OtHOCUTEILHAS YYBCTBUTCIBHOCTb

Application
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Application
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Application
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The measuring stand intended for
one-dimensional sensors

NMR sample
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Hall sensor

Keysight 34461 A Digit
Multimeter
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