
He-circulation and the temperature control 

Objective 

The objective is to find the method to control the helium flow for attaining stability in the 

required set temperatures. It is found that helium flow control via the needle valve at 5K is more 

difficult than at 300k because of the higher sensitivity at 5k. With a minor change in the needle 

valve position the helium pot either becomes full or empty within a short time at the VTI 

temperature 5K than at 300k. This document is based on a series of observations in VSM mode. 

Cooling System 

The circulation of helium provides cooling to VTI and sample. The cryo-cooler cools the helium 

gas at different stages and cools further via expansion after the needle valve to approximately 

1.6K then travels through the VTI heat exchanger where the helium is warmed as necessary. The 

helium flow system is described in figure 1. 

 

 
Figure 1. Schematic diagram of the VTI Cooling system 

The helium circulation is set manually with the needle valve. The VTI gauge allows to set and 

monitor the flow rate which is directly related to DUMP pressure and the temperature of all 



stages. A pressure between 5 and 15 mbar at the VTI gauge is recommended. If the helium flow 

rate is too low there is not enough cooling power and the low temperature like 5K at the sample 

stage will not reach and if the flow rate is far too high the amount of heat that needs to be 

extracted from the circulating helium exceeds the cooling power of the cryocooler. In this case, 

the temperature of the helium pot will rise and after that, the temperature of all stages will 

increase and the cooling system will stop working. If this happens stop the scroll pump and let 

the system recover its desired temperatures as given the table 1.1. When the recommended 

temperatures have been achieved, turn on the scroll pump and control the helium flow by the 

needle valve. 

Table 1.1 Typical temperatures of different stages.   

 
 

He Flow control 

A heater near the helium pot controls the temperature of the helium pot and hence controls the 

driving pressure of helium. This pressure can be monitored from the VTI gauge. This pressure 

should be typically about 8~10 mbar. Following are the steps to control and set the helium flow 

in the VTI. 

1. Cooling of all stages should be within the range as described in table 1.1. 



2. Open valve 12 and start helium circulation by turning on the scroll pump, open valve 11. 

3. Open needle valve gradually. 

4. A change in the needle valve position has a direct effect on the temperatures of all 

stages, the 1st stage, 2nd stage, magnet, switch, He pot, Pot Set T, and also on 

the pressure gauges the valve control pressure reading, VTI gauge and the DUMP 

gauge. So the monitoring of these is required. 

5. In VTI temperature control VI windows, the Set Point A should be at 300K and then let 

the A:VTI attains the value of 299.5 K. It is the starting point for the needle valve 

adjustment. 

6. Adjust the helium flow by controlling the needle valve. Keep on this adjustment unless 

the Pot set temperature and the He pot temperature get the value of 4.2 K. This 

reference value is noted from the table 1.2 and is shown in figure 2. 

7. While adjusting the needle valve the temperature values of all stages should remain 

within the limit as described in table 1.1. 

8. The valve control pressure reading and the VTI temperature control reading are 82 mbar 

and 299.5 K as shown in figure 1. 

9. VTI Gauge reading should be near 10 as shown in figure 3. 

10. The needle valve position is shown in figure 4. 

11. The DUMP pressure reading should be near 0 bar and it is shown in figure 5. (0 bar 

means atmospheric pressure). 

12. Adjustment in the needle valve position requires more than one attempts. 

 

Table 1.2 Typical He-pot temperatures at different VTI temperatures. 

   
 



 
Figure 2. Pot Set T and the He pot values are 4.2 K 



.  

  Figure 3. VTI Gauge reading   Figure 4. The needle valve 

 

 
Figure 5. The DUMP pressure reading 

 



Note. 

The temperature vs moment curve is smooth but the minor variation in temperature starts  at lower 

temperatures from 100 to 5K. These variations in temperature become visible below 50K. Work is in 

progress to detect the cause of this variation.  

 
Figure 6. Temperature vs Moment (emu) 

 
Figure 7a. Time vs Temperature (K) 



 
Figure 7b. Time vs Temperature (300~100K) 

 
Figure 7c. Time vs Temperature (100~5K) 



Observations 

https://photos.app.goo.gl/wkdkHTb5uJoRwNvt6 

 

https://photos.app.goo.gl/wkdkHTb5uJoRwNvt6

