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Observations

Set of these observations is to observe the change in phase value, Z-position of the sample and
the emu value of the standard sample. This set also includes the observations for the change in
these values if the sample is not detected. In all cases the M-H loop was smooth and no abrupt
fluctuation in the loop was observed which meant the measuring system was stable for the
measurements. Before taking these observations the Ni-standard sample was calibrated. For all
observations from 1 to 22, the manual centering is performed at 0.1 Tesla while Auto Centering
is performed at 0 Tesla. For the manual centering the sample is positioned along the z-axis for
its maximum x-value at lockin amplifier. Auto centering of the sample is performed by pressing
the auto centre in the DAQ control window.

Observation 1

First the manual centering is performed and then the auto centering is performed successfully.
The Z-position = -1.871
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Fit

Scan completed and sample position found.
z =-1.871
Press STOP to dose window



The corresponding temperature value 298K, same for all observations

The emu value= 3.49 at 1 Tesla and the phase angle = 168.11

Hysteresis loop of Ni Standard Sample
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Observation 2

After two days th
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mpleted and sample position found.
z = -1.588
Press STOP to close window
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The phase angle changes to 168.43
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e auto centering performed again and the Z-position changes to -1.588



Observation 3

The auto centering performed again. The Z-position =-0.995

The phase angle changes to 168.31
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The emu value noted as 3.473 at 1 Tesla




Observation 4

The auto centering performed again and the sample was not detected.
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The phase angle changed to 169.42
The emu value noted as 3.17 at 1 Tesla



Observation 5

The sample was detected again manually and then the auto centering performed. The Z-
position =1.849
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The emu value noted as 3.578 at 1 Tesla
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Observation 6

The auto centering was performed The Z posmon =0.267
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Observation 7

The auto centering was performed. The Z-position = -0.529
\.9‘

el

——
[startd [stopd  |Si9me 3—£”"J

Scan completed and sample position found.
z = -0.529
Press STOP to close window

The phase angle changes to 168.23
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The emu value noted as 3.418 at 1 Tesla



Observation 8

The auto centering was performed. The Z-position = 1.696
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The phase angle changes to 167.91

The emu value noted as 3.47 at 1 Tesla
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Table 1

Manual centering was performed at 0.1 Tesla while Auto Centering was performed at 0 Tesla

Obs. | Centering Z-Position Detected | Phase Angle emu value at 1Tesla
1 Auto -1.871 Yes 168.11 3.49

2 Auto -1.588 Yes 168.43 3.437

3 Auto -0.995 Yes 168.31 3.473

4 Auto No 169.42 3.17

5 Manual then Auto 1.849 Yes 167.91 3.578

6 Auto 0.267 Yes 168.09 3.535

7 Auto -0.529 Yes 168.23 3.418

8 Auto 1.696 Yes 167.91 3.47

9 Auto 1.127 Yes 167.96 3.465

10 Auto 1.1711 Yes 167.92 3.472

11 Auto -0.765 Yes 168.27 3.412

12 Auto No 169.37 not be noted
13 Manual then Auto 1.849 Yes 167.99 3.509

14 Auto -2.902 Yes 168.78 3.284

15 Auto -1.737 Yes 168.48 3.376

16 Auto 0.159 Yes 168.09 3.485

17 Auto -0.986 Yes 168.25 3.442

18 Auto -3.734 Yes 169.02 3.213

19 Auto 0.147 Yes 168.09 3.486

20 Auto No 169.40 not be noted
21 Manual then Auto 1.4461 Yes 168.06 3.443

22 Auto 1.576 Yes 167.93 3.48




Conclusion of Auto Centering

A graph is drawn to observe the change in the emu value for different observations of auto
centering. Out of these 22 observations the sample was detected for 19 times and the graph is
for that nineteen observations. A change in the emu value is observed. All observations are for
the Ni-Standard sample at 298K. A change in the phase angle is also observed.

In the auto centering a major change in phase value is observed when the sample is not
detected. The sample was not detected for the three times during the 22 observations. In that
case the emu value was lowered from the 3.49 to 3.17 value and the corresponding phase
angle changed from 168 to 169. The 3.49 emu value could not be achieved for all Z- axis
positions of the sample unless it is auto centered again. If this situation happens then position
the sample along the z-axis manually for the maximum x- value at lockin amplifier and then auto
centre the sample. In that case following two steps are mandatory to achieve the correct emu
value.

1. Position the sample for the maximum x-value at Lockin Amplifier.

2. Perform the Auto Centre and if the sample is detected then the phase angle will be

adjusted to 168 and the correct emu value of the sample will be achieved.

—ua— Change in emu value with Auto Centering
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Calibration

After the 22th observation, the VSM is calibrated again. These are the values at this moment.
Calibrated emu value = 3.497emu

Phase angle =167.93

The vibrator amplitude =4.017

These values are observed after 4-days. During this period the vibrator was ON.

After 4 days the new values

New emu value = 3.518emu, % change in emu value =0.6%
New phase angle = 167.88, % change in phase value =0.03%
New vibrator amplitude =3.998, % change in amplitude value = 0.05%

Last Calibration

Last calibration performed at the excellent environment temperature.
Calibrated emu value = 3.497emu

Phase angle =167.88

Calibrated File Name :27 july 2020 calibration with auto centering
Location of the file  :C:\Measurement System Software

Manual Centering

Once the calibration is performed successfully and phase value is adjusted appropriately then it
is better to perform the manual centring of the sample. It will not change the phase angle value
while positioning the sample manually. It requires being precise while positioning the sample.
Carry on positioning the sample unless the maximum value is achieved. It will take time to
reach the maximum value and essentially use the gloves because touching the probe without
gloves will affect the x-value of the lockin amplifier.



