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● Try to understand how it computes the cross section.

The NC channels are

! l" !̄ l#"k1#!N"p1#→! l" !̄ l#"k2#!X"p2#, "2.2#

where N is a nucleon and l"$ ,% and X is the system of the
outgoing hadrons. The double-differential cross section
d&/dx dy is
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2 ) for the CC case, GF is the Fermi
constant, MW is the W-boson mass, and y"!/E! . In the case
of NC we have ("MZ
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2) with MZ the Z-boson

mass.
The leptonic tensor L$! is

L$!"2 Tr)"k” 2!ml#*
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with the lepton mass ml for the CC case, denoting m% or m$ .
For the NC case we have ml"0. From Ref. )13+the general
hadronic tensor W$! is defined by
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Here ,$!-& is the total antisymmetric tensor with ,0123
"!1. Fi (i"1, . . . ,5) are the structure functions in
neutrino-nucleon deep-inelastic scattering. The differential
cross section in the case of ml"” 0 is
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where x"Q2/2M! with !"E!#El , Q2"2ME!xy , M is
the nucleon mass, and the $F3 signs correspond to the
!( !̄)-nucleon scattering.
To obtain the structure functions for the proton and the

neutron for charged and neutral channels we used the quark
parton model. We treated the proton and the neutron sepa-
rately in order to account for nonisoscalar targets. The struc-

ture functions of the charged current reactions for the
!( !̄)-proton scattering above the threshold for charm pro-
duction for the proton are
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Below the threshold for charm production the correspond-
ing structure functions for the proton are
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FIG. 1. The cross section of DIS for the !$!N→$#!X and
!̄$!N→$!!X plotted vs the incoming neutrino energy for the
isoscalar target with the normalization of 1/E! . The data points
have been taken from ANL )27+, BEBC-WBB )28+, BNL7ft )29+,
CCFR90 )30+, CCFR96 )31+, CCFRR )32+, CDHSW )33+, CHARM
)34+, CRS )35+, GGM-PS )36+, GGM-SPS )37+, IHEP-ITEP )38+,
and SKAT )39+.
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● Try to understand how it computes the cross section.

The NC channels are

! l" !̄ l#"k1#!N"p1#→! l" !̄ l#"k2#!X"p2#, "2.2#

where N is a nucleon and l"$ ,% and X is the system of the
outgoing hadrons. The double-differential cross section
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where x"Q2/2M! with !"E!#El , Q2"2ME!xy , M is
the nucleon mass, and the $F3 signs correspond to the
!( !̄)-nucleon scattering.
To obtain the structure functions for the proton and the

neutron for charged and neutral channels we used the quark
parton model. We treated the proton and the neutron sepa-
rately in order to account for nonisoscalar targets. The struc-

ture functions of the charged current reactions for the
!( !̄)-proton scattering above the threshold for charm pro-
duction for the proton are
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FIG. 1. The cross section of DIS for the !$!N→$#!X and
!̄$!N→$!!X plotted vs the incoming neutrino energy for the
isoscalar target with the normalization of 1/E! . The data points
have been taken from ANL )27+, BEBC-WBB )28+, BNL7ft )29+,
CCFR90 )30+, CCFR96 )31+, CCFRR )32+, CDHSW )33+, CHARM
)34+, CRS )35+, GGM-PS )36+, GGM-SPS )37+, IHEP-ITEP )38+,
and SKAT )39+.
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xF3
CC" !̄n #"2x)d!c# ū# s̄+.
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< mcharm > mcharm [Slow rescaling]
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