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A new type of bubble detector (a superheated fluid detector), the DEFENDER, was 

tested as a neutron diagnostics device on the NX2 plasma focus (PF) device at the NIE/NTU, 
Singapore. The DEFENDER detector was recently developed and commercialised by BTI, 
Canada [1], and it is characterised by a very high sensitivity (a factor of about 30 higher than 
the standard detectors) to fast neutrons (energy above 100 keV). Together with its particular 
energy response this high sensitivity allows for the development of improved neutron 
diagnostics for the PF devices. 

The NX2 plasma focus device has the following typical operating parameters: 
condenser bank charging voltage: 15 kV; stored energy: 2.3 kJ; peak current: 420 kA; current 
rise-time: 1.35 µs; deuterium pressure: 20 mbar. During most of the experiments reported here 
the NX2 device was operated at 14 kV charging voltage and 20 mbar deuterium pressure. A 
few shots were done at voltages of 14.5 and 15 kV and the same gas pressure. 

The bubble detector neutron diagnostics experiments carried out on the NX2 machine 
involved the following measurements: 
1. Relative calibration of the four detectors. The detectors were irradiated simultaneously, in 

identical conditions, by plasma focus neutron pulses and their neutron responses were 
compared. 

2. Angular distribution of the neutron fluence (single shot). The distribution of the neutron 
fluence was measured at four angles with respect to the PF electrode axis: 0o, 30o, 60o and 
90o.  

3. Reproducibility of the neutron yield at high repetition rate operation. The NX2 device was 
operated at 1 Hz repetition rate.  

4. Bubble detector response time. The response time of the DEFENDER detector was 
tested by using the short PF neutron pulses and a high-speed video camera. 

The paper will present the results of these experiments and their implications for the 
development of neutron plasma diagnostics techniques based on the bubble detectors and their 
broader class of superheated fluid detectors. 
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