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Project Goals 
• Develop new experiments to measure neutron decay parameters wilh 10-' precision 
• Analyze and understand important systematic effects 
• Develop precision neutron polarimetry techniques required lor these experiments 
• Dev elop a new detector technology based on large-area ion-I mplanted silicon detectors 
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Methods 
• Critical propertie s of prototype detec tors will be tested 

• Energy and timing resolution 
• Noise and signal charge-collection time as a function 01 detector temperature 
• Entrance window thickness 

• Neutron polarimetry method 'Nill be dem onstrated 
• Method depends upon understanding neutron transmi ssion through tHe 
• Method has been proven to work in ideal (Impractical) geometry al 3% precIsIon 
• Will use simultaneous measurement with ne utron analyzer to verify precision 
• Goal precision is 0,1% 

• Systematic eHects will be identified, tabulated, and estimated 
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Background & Significance 

• The neutron Is an ideal laboratory to search for physics beyond the Standard Model 
• Neutron decay can be calculated very accurately In the SM 
• Precision measurements of neutron decay parameters are possible 
• Sensitive to undiscovered partic les and couplings 

• New faci lities provide Intense sources of neutrons 
• New techniques are needed to reduce systematics to match the expected statistics 
• Previous experiments limited by key sys tematic uncertainties 

• Knowledge of neutron polarizati on 
• Backgrounds in delecCors 
• Limitations of available detector technolog ies 

• This project alms to Improve these limiting systematics 
• Develop a new method for precision neutron polarimetry 
• Develop new detectors 
• Develop lechniques to detect decay particles In coincide nce 
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Results & Discussion 
• Prototype detector testtng 

• BasIc operanon of detector has been verHied using alpha and beta sources 
• Preliminary measurement of entrance window thiCkness is consiste nt with specilications 
• Cryostat for cryogenrc operation has been designed and is being procured 

• Precision neut.ron pOfalimetry methcx1 demoilstration 
• First measurement with LANSCE beam yielded 0.7% precision, limited by statistics and systematics 
• Second measurement with Improved apparalus completed in June 
• Dala analysis in progress 
• Third measurement planned for next FY 

• Analysis 01 systema.tic uncertainties 
• 20 system atic uncerlainties identified and eSlimated 
• Three resUlt in correction > 10-2 , require care lui control 

• Neutron pulse width (2x10 J) 
• Magnet ic Ileld inhomogenelry (3)(10 3

) 

• Neut.ron polarization (4xlO ") 
• Four Identified as requiring lunher simulation for accurate estimate 

• Misalignment erteC1S 
• Elec tron bad<scatter hom detectors 
• Proton lime-of-ftight effects 
• Detector timing reSOlUtion 
• Proton scattenng from residual gas 

• Resulls presented in proposaJ to Spallauon Neutron Source (SNS) Fundamental Neutron Beam (FnPB) 

Conclusion & Future Plans 
· Rlilsh characterization 01 prototype detector propenles 

, Complete th ird preciSion neutron polarimetry experiment 

• Complete analysis ot systematic elleclS 
• Propose Itlll experiment (the abBAexperiment) lor SNS FnPS 


