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1. Nuclear modification difference between 2* and v
2. ‘““Isoscalar ion” data

3. Nuclear antiquark distributions at x ~ 0.1
and pion contributions



Nuclear modification differences between ¢* and v
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Charged-lepton scattering
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It is (almost) impossible to obtain

nuclear corrections for PDFs only from neutrino DIS.
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The issue could be solved experimentally by
" .

(1) Fermilab-E906: —2* ~ 94
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in the near future if the data are precise.

(2) Minerva:
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PRC 76 (2007) 065207.



‘““Isoscalar iron”’ data
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Often quoted as
neutrino-nucleon
scattering data!?
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Communications with U.-K. Yang in 2014

Isoscalar correction

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

do?

A ﬁ(Simulation with v, = 0) by
CC: “’l’v (isoscalar, v, = 0) = Jo7 AL :f (real data)
- “Ovs Simulation with v, = (N —Z)/ A) 7
dx dy
do x
dx dy /1 2E )J1+(2Mx) /0 2

2xF"* =[ (A= )xd, + (1 +v,)xu, +xS |

2xF " =[ (- v )xu, + A+ )xd, +xS |

xF,"* = [(l —v)xd, + (A +v,)xu, +v,x(@ —d)+x(s — E)]A

e T [(1 —v)xu, +(A+v,)xd, — v x(@ —d)+x(c - §)]A
For example, for vA reaction

A )
do, _G:.ME y2+(1_y_Mxy) 1+R2 ~2 [(l—vf)xdv+(1+vf)xuv+xS:|
dcdy  2m 2E )1+ 2Mx) /0 A

+2y (1 — %) [(1 —voxu, +(A+v,)xd, —v x(u— d)+x(c— E)]Ai|

{y2+(1—y—Mxy) L £ 2}[xdv+xuv+xS]A,

2E )1+Q2Mx)*/Q?
dol y .
dxdy(vf=0) +2y 1—5 [xuv+xdv+x(c—s)]A,
do! A A Mxy 1+R
dx dy Yo g {y d (1 2 2F )1 +(2Mx)* /1 Q* 2}[(1 SRR R +xS:|A

+2y (1 —;) [A=v)xu, +A+v,)xd, v x@—d)+x(c—F)]



Request to experimentalists

do.. . . 1
2, e (Simulation with v, = 0) do’-
: Zl,v (isoscalar, v, = 0) = = Yy = ;v (real data)
e : :f (Simulation with v, = (N —Z)/ A) P s
X ay

Request to experimentalists:
e Ttis fine to publish “C (isoscalar, v, =0)
is fine to publish —— s isoscalar, v . =0).

, do?.
e However, please provide also Ix ciy (real data)

A

because we theorists cannot handle 7 2" (isoscalar, v, = 0) to be precise.
X ay

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




Nuclear antiquark distributions and Drell-Yan
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We Now Have A New DIS Player - What does MINERVA see?
DIS Cross Section Ratios — do/dx
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Shadowing - continued

Why low x?

The lifetime of the hadronic fluctuation has to be sufficient to allow
for these multiple diffractive scatters:

For a given Q? need large E,_, to yield sufficient t, which implies
small x.

m 1s larger for the vector current than the axial vector current =
for a given Q? you need more E, , for the vector current than the
axial vector current to have sufficient t_.

This implies you can have shadowing at higher x with neutrinos
than with charged leptons 32
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The End

The End



