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HYPERPOLARISED 3HE PRODUCTION AND LOW 
FIELD IMAGING (0.15T)

Fig. 4 Production for typical operating conditions. The compressor 
was pumping at a volume rate of 15 ml per second. The 
Accumulation Rate (AR) is in units of ml of 100% polarised spins

Results and Conclusions
An example of the gas accumulation as a function of time is shown in Fig. 
4. Images obtained using a single dose of accumulated HP gas are shown in 
Figs. 5 and 6. The loss of polariastion in passing through the pump is small, 
a few percent. Currently the limitation on the total amount of accumulated 
gas is due to relaxation in the connecting pipework. Higher polarisation can 
be achieved by increasing the size of the optical pumping cell so that the gas 
spends a longer time being polarised.

We have demonstrated the ability to produce good quality images from 
small amounts of HP 3He gas at low field. We have also shown that a 
peristaltic pump is suitable for compressing HP gas. 

Introduction
We describe a hyperpolarised 3He gas production system that can produce 
sufficient HP gas in about half an hour to allow multi-slice imaging of the lungs 
at low field (0.15T). The HP gas is polarised by  metastable optical pumping  
using a system constructed entirely in-house which incorporates a non-magnetic 
peristaltic compressor. 

Method
Fig.1 shows the gas handling system. The important components are the 300 cm3 

Pyrex optical pumping cell (OPC), the compressor and the 240 cm3 storage cell. 
The 3He gas flows continuously through the OPC at a pressure of  1-5mBar. 
Circularly polarised laser light at 1083nm, from a 2W  fibre laser (Keopsys), 
pumps the 3He discharge and induces a spin polarisation of around 20% in the 
usual way. The gas is pumped out of the OPC and into the storage cell through 
the peristaltic pump, details of which are shown on Figs. 2 and 3. Typically, 100 
mbar to 300 mbar of 3He gas is accumulated in the storage cell in 30 minutes. The
hyperpolarised gas is mixed with 4He and pushed into a Tedlar plastic bag prior to 
inhalation.

Fig. 6 Coronal multi-slice RARE images of the 
lungs of a healthy volunteer (64 x 64, FOV 420 
mm, slice thickness 20 mm.) HPG = 13 cm3,  
inter-echo time= 14 ms,  SNR ≈ 55

Fig. 5 Transverse multi-slice RARE images of 
the lungs of a healthy volunteer (64 x 64, FOV 
370 mm, slice thickness 13 mm.) HPG = 8 cm3,  
inter-echo time= 12 ms, SNR ≈ 30
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Fig. 3 Photograph of compressor 
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