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all and therefore increase the error on this kinematic reconstruction method. However, at low y it might still provide
better resolutions than the scattered lepton method. Also, for charged-current processes the scattered lepton is a
neutrino and therefore the DIS kinematics have to be obtained from the hadronic final state.

Throughout most of the studies presented in this note, reconstructed charged particles’ energy and momenta were
taken from the tracking information instead of from calorimetry, unless otherwise noted. At least at not too high
momenta the momentum resolution that the tracking detectors provide should be better than the resolution from the
calorimeters. For higher particle momenta (improving calorimetry information) and higher rapidities (decreasing
tracking resolution due to the magnetic field), switching to the calorimetry information may be beneficial for
extracting the DIS kinematics from the hadronic final state.

C. Hybrid method using scattered lepton and hadronic final state

Another promising method to reconstruct the DIS kinematics makes use of both scattered lepton and hadronic
final state. It mostly focuses on obtaining both polar angles and then calculating all other variables from them:
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where ✓e is the polar angle of the scattered lepton. Obviously this reconstruction method again requires good infor-
mation from both scattered lepton and hadronic final state. However, unlike the lepton method the reconstruction
works more reliably at lower y and higher Q2 than the lepton method.

Various other kinematic reconstruction methods exist but are not considered here.

D. Semi-inclusive variables

In addition to the DIS kinematics, various kinematics are relevant to semi-inclusive measurements. Naturally
several variables are related to the fact that one detects also a final state hadron that likely originated from the
struck parton. The most prominent variable is the fragmentation counterpart to the Bjorken scaling variable, z,
that corresponds to the momentum fraction a detected hadron carries relative to the fragmenting parton. It is
defined as:

z =
p · ph
p · q , (13)

where p is again the incoming hadron 4-momentum, ph that of the detected hadron and q is the momentum
transfer. Generally speaking, at higher z more of the initial parton momentum is retained which also means that
the correlations between hadron and parton flavor, spin, etc. are larger.

Further important kinematic variables are the transverse momentum of the hadron relative to the virtual photon
direction and defined in the nucleon rest frame. Similarly, the azimuthal angle that is related to the hadron
transverse momentum, �h, is defined relative to the photon axis and is spanned betwen the lepton scattering plane
and the hadron transverse momentum. When the nucleon is transversely polarized, also the azimuthal angle of the
transverse spin orientation �s is defined in the same way. After boosting the hadron into the nucleon rest frame,
the azimuthal angles are then defined as:

�h =
(q⇥ k) ·Ph

|(q⇥ k) ·Ph|
arccos

✓
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where all vectors are the corresponding 3-Vectors and a similar expression fro �S when using the transverse spin
vector instead of the hadron momentum.
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