
Working on the shape of MT curves 

after the scroll pump repairing 
 

Summary 

Here is the summary of fine adjustment for achieving a smooth MT curve after the hardware 

repairing of VSM and the scroll pump. The problem in the track phase oscillations, vibrator 

oscillations and the pressure gauge were removed after the repairing of NI DAQ card, control 

unit and the vibrator of VSM probe. The calibration and hysteresis loops were achieved 

successfully. However, the oscillations and the noises were observed in the Magnetic moment 

vs temperature (MT) curve. These oscillations were due to the periodic temperature changes in 

the external environment around the VSM probe. This temperature changes were due to airflow 

of the air conditioner towards the VSM probe and its attached system. This problem was 

removed by keeping airflow direction away from the probe. To remove the noise in the curve 

two steps were taken. First of all sample space was cleaned. It smoothened the curve a little. 

The needle valve was fine adjusted to smooth VTI gauge reading. A little betterment was 

achieved in the MT curve. To further improve helium flow in the cooling system the DUMP 

helium pressure is raised from 0.25 bar to 0.27 bar during the shutdown and cleaning of VSM. 

Better results are achieved with these attempts. 

 

To get a smooth and good MT results following steps are required. 

1. Helium pressure in the DUMP should not be less than 0.27 Bar 

2. The direction of AC should be away from the VSM probe setup. 

3.  Sample mass of a magnetic sample should be larger than 100mg. 

4. Temperature ramp rate should not be larger than 0.4 K/min. It will take 26 hours for 

cooling+warming. 4.17K is achieved with this ramp rate with sequence run. 

5. Cooling and warming curves will overlap if the cooling and warming temperature ramp 

rate is the same. 5k cooling may only be achieved if the cooling ramp rate is 0.4 or 

smaller. 

6. Sample space should be cleaned after some analyses to remove the contamination. 

7. VTI gauge and the Helium pot should be closely observed, to fine-tune helium flow by 

the needle valve and with time. In any case, the helium pot should not be empty. 

 

 

 



Table 

Effects of ramp rate of temperature and the needle valve adjustments on the Cooling, Warming 

temperatures and the shape of the curves. 

Figure Date 

Cooling 

attained 

Warming (set 

before 

measurement) 

attained 

Ramp 

rate 

Curves 

Overlap 

Needle valve 

adjusted Sample / mass 

1 9-Dec-20 7.2K 9.2k 0.4 k/min Complete 1st adjustment 

Ni-Ferrite 

0.1651g 

2 11-Dec-20 85K 84k 1 k/min Complete 

2nd 

adjustment 

Ni-Ferrite 

0.1651g 

3 18-Dec-20 4.9k 4.5k 0.5 k/min minor shift 

2nd 

adjustment 

Ni-Ferrite 

0.1651g 

4 20-Dec-20 5 k 4.6k 0.4 k/min minor shift 

2nd 

adjustment 

Ni-Ferrite 

0.1651g 

5 21-Dec-20 85 k 5.5k 1 k/min more shift 

2nd 

adjustment 

Ni-Ferrite 

0.1651g 

6 22-Dec-20 168 k 5.5k 2 k/min larger shift 

2nd 

adjustment Ni-Ferrite 

7 22-Dec-20 5.4 k 5.2k 0.4 k/min Complete 

2nd 

adjustment 

Ni-Ferrite 

0.1651g 

8 23-Dec-20 7.2 k 9.2k 0.5 k/min minor shift 

2nd 

adjustment 

Ni-Ferrite 

0.1651g 

9 30-Dec-20 4.4 k 4.17k 0.5 k/min minor shift 

3rd 

adjustment 

Er-doped Y-Fe-

Garnet 

0.1675g 

 

 

 

 

 

 

 

 



 
 

 



Figure1. 

warming and cooling MT curves of Ni Ferrite, ramp 0.4 k/min 

 

Figure.2 

warming and cooling MT curves of Ni Ferrite, ramp 1 k/min 

 



Figure 3 

warming and cooling MT curves of Ni Ferrite, ramp 0.5 k/min 

 

Figure 4 

warming and cooling MT curves of Ni Ferrite, ramp 0.4 k/min 

 



Figure 5 

warming and cooling MT curves of Ni Ferrite, ramp 1.0 k/min 

 

Figure 6 

warming and cooling MT curves of Ni Ferrite, ramp 2.0 k/min 

 



Figure 7 

warming and cooling MT curves of Ni Ferrite, ramp 0.4 k/min 

 

Figure 8 

warming and cooling MT curves of Ni Ferrite, ramp 0.5 k/min, however, there is a very large 

spike at 80 K due to unknown reason, the emu value shifted from 6 to 24.3 emu 

 



Figure 9 

warming and cooling MT curves of Er doped yttrium iron garnet, ramp 0.4 k/min 

 
 


