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The design combines a top-loading cryogen-free system with a closed helium 
condensation loop; the Pulse tube refrigerator (PTR) is a Sumitomo RP-82B.  
High purity helium gas is supplied to the system from a 50L dump vessel at 1.0 
bar via a liquid nitrogen cold trap. The gas passes through a filter  and is pre-
cooled on the 1st stage of the PTR, from here it is cooled further on the 2nd 
stage regenerator heat exchanger; this heat exchanger sits on the regenerator 
tube of the PTR. After the regenerator heat exchanger the helium gas flows 
through the 2nd stage heat exchanger; this heat exchanger consists of a copper 
capillary coiled and hard soldered around a copper former and is thermally 
connected to PTR’s 2nd stage. After pre-cooling in the 2nd stage heat exchanger 
the helium gas condenses in a liquid helium chamber which is attached to the 
PTR 2nd stage. From the chamber the liquid helium is fed into the VTI heat 
exchanger via a automated cryogenic valve. 
The liquid helium enters the VTI heat exchanger where it evaporates and is 
evacuated through the VTI annular pumping space by an Edwards NXDS 20i dry 
scroll pump the gas then passes through a filter back to the dump vessel where 
it is then re-condensed back into the system; the process then repeats.  
The system has a temperature range from 1.80K up to 300 K with a cooling 
power in excess of 230mW at 1.9K; the systems temperature range can be 
extended to the ultra low temperature region by using a KelvinoxVT® dilution 
refrigerator insert.  

Kelvinox VT from room temperature 
to 5K <4Hrs  
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Operational results achieved using a KelvinoxVT® Dilution Refrigerator Insert on the Wish diffractometer at the 
ISIS Neutron spallation source at the Rutherford Appleton Laboratory Oxfordshire.  
 

KelvinoxVT®  
Standard Oxford Instruments 

Dilution Refrigerator Insert 
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Cryostat cool down to base temperature on the Wish 
Diffractometer at ISIS showing: 
 
(a) time dependence of temperature at the VTI exchanger;  
(b) time dependence of the mixing chamber temperature; 
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The time dependence of the mixing chamber temperature on the 
Wish Diffractometer at ISIS showing: 
 
(a)time dependence of temperature at the VTI exchanger.  
(b)time dependence of the mixing chamber temperature. 
Point A - neutron beam is switched off.  
Point B - neutron beam current is back to its previous value 42 μA. 

The diffraction pattern shown is obtained from a powder sample of 
Sr2Ir0.5Rh0.5O4 during the ISIS experiment and was prepared by Dr 
D. Prabhakaran from Oxford University. It is an Anderson localized 
insulator thought to display an unusual magnetic order at 0.6K. 
There is an increasing interest in 5d oxides due to the richness of 
phases of matter they display, owing to similar energy scales of U, 
spin orbit coupling and other magnetic interactions in competition.  
The undoped Sr2IrO4 in particularly has been studied over the past 
few years. The diffraction data obtained in the experiment 
demonstrates very good angular coverage and data quality (low 
noise and background). Another important achievement is the high 
temperature stability at the refrigerator’s base temperature which 
remained ± 0.1 mK during the whole measurement. 

System Test Results  

Total system cool down time from room 
temperature to base temperature <7Hrs 

Sample change from room temperature 
to base temperature <2Hrs 

The total cool down time of the system from warm with both normal sample rod and dilution insert is less than 2 and 
7 hour respectively, this is similar to the typical time taken for conventional cryogen based top-loading cryostats. 

Typical pressure plots during the automated 
condense and circulation operations of the KelvinoxVT®  

Typical temperature plots of the PTR and KelvinoxVT®  taken 
during the automated condense and circulation operation  

Powder diffraction data from Sr2Ir0.5Rh0.5O4 sample taken at the base 
temperature of the dilution refrigerator insert - 36 mK. 
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