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The severe 3He shortage prevents this medium from satisfying the needs for neutron 

science detectors. Clearly other detection media and instrumentation techniques must be found 

to come close to taking full advantage of powerful, expensive facilities like the Spallation 

Neutron Source (SNS) in the US or the European Spallation Source (ESS) that is currently 

being designed in Sweden or J-PARC or the Chinese Spallation Neutron Source (CSNS).  

  

A 3-D position-sensitive neutron imaging 

panel, based on boron-coated straw (BCS) 

detectors manufactured with aid of in-house reel-

to-reel coating technique, was developed to 

replace 3He tubes in large-scale neutron science 

instruments. Detection efficiency, position 

resolution, and image uniformity were evaluated 

at the High Flux Isotope Reactor (HFIR) at 

ORNL. A comparative performance study 

between the BCS imaging panel (0.18 × 1 m2) and 
3He-filled tubes was conducted in the Cold 

Neutron Chopper Spectrometer (CNCS) 

instrument at SNS where the panel was operated 

side by side with 6 atm 3He tubes (Fig. 1).  

 

In the study the panel was operated for more than 2500 hours logging >200 million events. 

Straw performance was totally reliable over 6 months of operation with no observed 

degradation of performance in any of the 49 BCS detectors. The only problem encountered was 

leakage experienced in the external HV electrical boards at highest voltages due to the 

Argon/CO2 atmosphere employed in the instrument which is easily remedied by appropriate 

conformal coating. Comparing time-of-flight spectra, in particular the ratio of the count rate at 

the elastic line to the apparent time-independent background, reveal that the BCS detector 

performs on par (if not better) than the 3He tubes. The BCS full panel sensitivity comparison 

showed agreement with modeling predictions of 62% at 2.6 angstroms.  The study suggests 

that the BCS-based neutron imaging panel can successfully replace 3He tubes in large-scale 

neutron scattering instruments, with a small loss in detection efficiency compared to 6 atm of 
3He, but with benefits in spatial and temporal resolution. Moreover, the cost of production of 

straws as a result of in house 10B4C coating and assembly line production techniques is expected 

to be highly competitive.  

 
 
Fig. 1 BCS detector panel, along with 
3He tubes at CNCS.  


