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A ratio method to extract !s
A  measurement of "N NC cross section is sensitive to !s... 

but a cross-section ratio measurement is better!  
  

A measurement of R
"
(NC/CC) 

reduces

- experimental 
   systematics
  (e.g. flux, 
   efficiencies, etc.)

- nuclear effects

- other form factor 
  uncertainties (e.g. M

A
)

sensitivity of R(NC/CC) to !s

Q2 = 0.25 GeV2
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!N "  !N  scattering and #s
- Axial part of Nucleon Neutral Weak Current:
$

- G
A 
(non-strange, #u-#d) known (from n !-decay)

- G
A

s(Q2 = 0) = #s

- At low Q2, (NC elastic) cross section in most-sensitive to axial part 

     
(unique to neutrino scattering):

- Therefore, a measurement of  
   !$ NC scattering (at low Q2) yields #s              
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- Axial part of Nucleon Neutral Weak Current:
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s(Q2 = 0) = #s

- At low Q2, (NC elastic) cross section in most-sensitive to axial part 

     
(unique to neutrino scattering):

- Therefore, a measurement of  
   !$ NC scattering (at low Q2) yields #s              
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MEASUREMENT OF ∆s

! NC ELASTIC SCATTERING neutrino-nucleus is sensitive to the strange quark

contribution to nucleon spin, ∆s, through axial-vector form factor G1:

G1 =
[

−GA

2 τz +
Gs

A

2

]

At Q2 → 0 we have dσ/dQ2 ∝ G2
1 and the strange axial form factor Gs

A → ∆s.

! Measure NC/CC RATIOS as a function of Q2 to reduce systematics (sin2 θW as well):

Rν = σ(νp→νp)
σ(νn→µ−p) ; Rν̄ = σ(ν̄p→ν̄p)

σ(ν̄p→µ+n)

" Statistical precison in HiResMν will be at the 10−3 level: ∼ 1.5 ×106 ν NC and ∼ 800k ν̄ NC events

" High resolution tracking for protons down to momenta of 250 MeV/c in HiResMν allows to
access low Q2 values and reduce backgrounds;

" A precision measurement over an extended Q2 range reduces systematic uncertainties from the Q2

dependence of vector (F s
1,2) and axial (Gs

A) strange form factors;

" Nuclear effects are expected to largely cancel in the ratios Rν and Rν̄ ;
" Need to check neutron background.
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!

!N "  !N  scattering and #s

- sensitivity of R(nu), R(nubar) to #s is large

- actually larger for R(nubar)

- Q2  dep of R(nu), R(nubar) is different =>

  good systematic check... 
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(More) !N " !N  scattering and #s

!"Differential xsection for !N, !N CC and NC (quasi-) elastic scattering:

-"For CC, form factors are:

- For NC, form factors are:
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