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Overview – Hadronic Weak Interaction (HWI)!
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Experimental setup at the FnPB!

  longitudinal holding field – suppressed PC nuclear asymmetry !
   A=1.7x10-6 (Hales)  sn  kn x kp  suppressed by two small angles!

  RF spin flipper – negligible spin-dependence of neutron velocity!
  3He ion chamber – both target and detector!
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Asymmetry Measurement – Statistics!

  Extract physics asymmetry from 
single-wire spin asymmetries!
– operating in current-mode:!
 t, pdownstream background!

  Two independent simulations:!
1.  a code based on GEANT4!
2.  a stand-alone code !

including wire correlations!
!
!
!

   N = 1.5x1010 n/s   flux (chopped)!
      x 107 s       (116 days)!
   P = 96.2% "neutron polarization!
   σd = 6 "detector efficiency!
  15% measurement in 1 beam cycle 

(without contingency), !
assuming    Az= 1.15 x 10-7!

= 1.6 x 10-8 !
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Systematic Uncertainties!

  Beam fluctuations, polarization, RFSF efficiency:!
  knr ~ 10-5   small for cold neutrons!

  PC asymmetries minimized with longitudinal polarization!
  Alignment of field, beam, and chamber: 10 mrad achievable!
  Unlike n p -> d ° or  n d -> t °,!

  n 3He is very insensitive to gammas   (only Compton electrons)!
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Transverse RF spin rotator!

  Resonant RF spin rotator!
•  P-N Seo et al., PRSTAB 11, 084701 (2008)!

  Properties suitable for n-3He expt.!
•  Transverse horizontal RF B-field!
•  Longitudinal or transverse flipping!
•  No fringe field - 100% efficiency!
•  Real, not eddy currents along outside!

minimizes RF leaked outside!
•  Doesn’t affect neutron velocity!
•  Compact geometry!
•  Matched to the driver electronics!

of the NPDGamma spin flipper!
  Construction!

•  Development in parallel with similar 
design for nEDM neutron guide field!

•  Few-winding prototype built at UKy; 
Production RFSF being built now!
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Target Ion Chamber!

  Chamber all aluminum except for the knife edges.!
•  4 feedthrough ports (153 readout channels)!
•  2 HV ports + 2 gas inlets/outlets !
•  12 inch aluminum windows (0.9 mm thick). !

  Macor wire frames !
•  Platinum-gold thick film wire solder pads!

  Filled with 1 atm of 3He!
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Assembly in the FnPB cave!
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Commissioning / run plan!

1.  Scan beam profile upstream!
and transfer centroid to crosshairs!

2.  Scan beam profile downstream!
3.  Align theodolite to crosshairs!
4.  Align B-field to theodolite!

5.  Field map in RFSR/Target region!
6.  Align the position / angle of target 

with theodolite / autocollimator!
7.  Tune RSFR / measure polarization!
8.  Measure physics asymmetry!
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Summary                 n-3He collaboration!

  Last measurement for the 
a characterization of the 
Hadronic Weak Interaction!

  15% projected uncertainty !
will be the most accurate!
HWI experiment in a!
few-body system!

  Scheduled FnPB beam time 
June 2014 – Dec 2015!
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Timeline 

  Construction of subsystems in parallel 
•  Will be ready for beam at beginning of cycle Aug 2014 
•  Critical path:  preamp design and construction (possibly DAQ) 
•  Will stage experiment in EDM building and perform 

dry run of field map, beam map, and alignment procedures 
•  See Gantt chart for details 

  Milestones 
•  2014-04-21  Begin assembly and testing in EDM building 
•  2014-07-18  Begin installation in FnPB cave 
•  2014-10-27  IRR – begin commissioning phase 
•  2015-02-??  Physics data taking at beginning of beam cycle 

  Time budget 
•    76 days   commissioning (all equipment pre-assembled) 
•    15 days   PC transverse asymmetry   1.7   x 10-6   ±    0.5 x 10-7 

•  116 days   PV longitudinal asymmetry  1.15 x 10-7   ±   1.6 x 10-8 




