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f N (x,Q2 )
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Gluon	

  The issue could be solved experimentally by  

  1( )  Fermilab-E906:  
σ pA

σ pD

≈ qA
qD

,

  (2) Minerva:             F3
A

F3
′A ≈ qv

A

qv
′A

  in the near future if the data are precise.



Experiment	 Target	 ν energy (GeV)	
CCFR	 Fe	 30-360	
CDHSW	 Fe	 20-212	

CHORUS	 Pb	 10-200	
NuTeV	 Fe	 30-500	

M. Tzanov et al. (NuTeV),	
PRD74 (2006) 012008.	

Structure-function data	
for “isoscalar iron”	

Often quoted as	
neutrino-nucleon 
scattering data!?	



Issue:  Experimental data are shown for "isoscalar iron".

CC:  
dσν ,ν

A

dx  dy
(isoscalar, v f = 0) ≡

dσν ,ν
A

dx  dy
(Simulation with v f = 0)

dσν ,ν
A

dx  dy
(Simulation with v f = (N − Z) / A)

dσν ,ν
A

dx  dy
(real data)

        
dσν ,ν

A

dx  dy
= GF

2
 ME
π  

 y2 + 1 − y − M  x  y
2 E

⎛
⎝

⎞
⎠

1 + R
1 + (2Mx)2 /Q2 2⎧

⎨
⎩

⎫
⎬
⎭

2xF1
A ± 2x  y  1 − y

2
⎛
⎝

⎞
⎠  F3

A⎡

⎣
⎢

⎤

⎦
⎥

                2xF1
 νA = (1 − v f )xdv + (1 + v f )xuv + xS⎡⎣ ⎤⎦A

                2xF1
 ν A = (1 − v f )xuv + (1 + v f )xdv + xS⎡⎣ ⎤⎦A

                xF3
 νA = (1 − v f )xdv + (1 + v f )xuv + v f x(u − d ) + x(s − c )⎡⎣ ⎤⎦A

                xF3
 ν A = (1 − v f )xuv + (1 + v f )xdv − v f x(u − d ) + x(c − s )⎡⎣ ⎤⎦A

For example,  for νA reaction
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Request to experimentalists:

•  It is fine to publish 
dσν ,ν

A

dx  dy (isoscalar, v f = 0).

•  However, please provide also 
dσν ,ν

A

dx  dy (real data) 

    because we theorists cannot handle 
dσν ,ν

A

dx  dy
(isoscalar, v f = 0) to be precise.

    If one is not worried about details of nuclear corrections, one can use the isoscalar data.
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σ pA

σ pD

≈ qA
qD

No nuclear effects	
from pion contributions	

Fermilab-E906 in progress!	
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