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From the available information to the observable
Common observables: cross sections or asymmetries of a specific process in deep-inelastic scattering (DIS).



Deep-inelastic scattering (DIS) of electrons and nucleons/nuclei
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Fig. 7. A schematic diagram of the Deep Inelastic Scattering
(DIS) process.

in kT or bT can be derived from this dipole amplitude.
This high-energy approach is essential for addressing the
physics of high parton densities and of parton saturation,
as discussed in sect. 3.2. On the other hand, in a regime
of moderate x, around 10−3 for the proton and higher for
heavy nuclei, the theoretical descriptions based on either
parton distributions or color dipoles are both applicable
and can be related to each other. This will provide us
with valuable flexibility for interpreting data in a wide
kinematic regime.

The following sections highlight the physics opportu-
nities in measuring PDFs, TMDs and GPDs to map out
the quark-gluon structure of the proton at the EIC. An
essential feature throughout will be the broad reach of the
EIC in the kinematic plane of the Bjorken variable x (see
Sidebar I) and the invariant momentum transfer Q2 to
the electron. While x determines the momentum fraction
of the partons probed, Q2 specifies the scale at which the
partons are resolved. Wide coverage in x is hence essen-
tial for going from the valence quark regime deep into the
region of gluons and sea quarks, whereas a large lever arm
in Q2 is the key for unraveling the information contained
in the scale evolution of parton distributions.

Sidebar I. Deep Inelastic Scattering:
kinematics

Deep Inelastic Scattering

e(k) + p −→ e(k′) + X, as sketched in fig. 7, proceeds
through the exchange of a virtual photon between the
electron and the proton. The kinematic description re-
mains the same for the exchange of a Z or W boson,
which becomes important at high momentum transfer.

Depending on the physics situation, the process is dis-
cussed in different reference frames:

– the collider frame, where a proton with energy Ep and
an electron with energy Ee collide head-on;

– the rest frame of the hadronic system X, i.e. the
center-of-mass of the γ∗p collision;

– the rest frame of the proton.

Kinematic variables

In the following, we neglect the proton mass, M , where
appropriate and the electron mass throughout.

k, k′ are the four-momenta of the incoming and out-
going lepton;
p is the four-momentum of a nucleon.

Lorentz invariants

– the squared e+p collision energy s = (p+k)2 = 4EpEe

– the squared momentum transfer to the lepton Q2 =
−q2 = −(k − k′)2, equal to the virtuality of the ex-
changed photon. Large values of Q2 provide a hard
scale to the process, which allows one to resolve quarks
and gluons in the proton.

– the Bjorken variable xB = Q2/(2p · q), often simply
denoted by x. It determines the momentum fraction
of the parton on which the photon scatters. Note that
0 < x < 1 for e + p collisions.

– the inelasticity y = (q ·p)/(k ·p) is limited to values 0 <
y < 1 and determines in particular the polarization of
the virtual photon. In the collider frame, the energy of
the scattered electron is E′

e = Ee(1 − y) + Q2/(4Ee);
detection of the scattered electron thus typically re-
quires a cut on y < ymax.

These invariants are related by Q2 = xys. The available
phase space is often represented in the plane of x and
Q2. For a given e + p collision energy, lines of constant
y are then lines with a slope of 45 degrees in a double
logarithmic x-Q2-plot.

Two more important variables

W 2 = (p + q)2 = Q2(1 − 1/x) is the squared invariant
mass of the produced hadronic system X.

DIS is characterized by the Bjorken limit, where Q2 and
W 2 become large at a fixed value of x. Note: for a given
Q2, small x corresponds to a high γ∗p collision energy.

ν = q ·p/M = ys/(2M) is the energy lost by the lepton
(i.e. the energy carried away by the virtual photon) in
the proton rest frame.

For scattering on a nucleus of atomic number A, replace
the proton momentum p by P/A in the definitions, where
P is the momentum of the nucleus. Note that for the
Bjorken variable one then has 0 < x < A.

Sidebar II. Deep Inelastic Scattering: structure
functions

The cross-sections for neutral-current deep inelastic scat-
tering (e + N −→ e′ + X) on unpolarized nucleons and
nuclei can be written in the one-photon exchange approx-
imation (neglecting electroweak effects) in terms of two
structure functions F2 and FL:

d2σ

dxdQ2
=

4πα2

xQ4

[(
1 − y+

y2

2

)
F2(x,Q2) − y2

2
FL(x,Q2)

]
.
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From the available information to the observable
Common observables: cross sections or asymmetries of a specific process in deep-inelastic scattering (DIS).

1 Reconstruction of DIS variables
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Fig. 7. A schematic diagram of the Deep Inelastic Scattering
(DIS) process.

in kT or bT can be derived from this dipole amplitude.
This high-energy approach is essential for addressing the
physics of high parton densities and of parton saturation,
as discussed in sect. 3.2. On the other hand, in a regime
of moderate x, around 10−3 for the proton and higher for
heavy nuclei, the theoretical descriptions based on either
parton distributions or color dipoles are both applicable
and can be related to each other. This will provide us
with valuable flexibility for interpreting data in a wide
kinematic regime.

The following sections highlight the physics opportu-
nities in measuring PDFs, TMDs and GPDs to map out
the quark-gluon structure of the proton at the EIC. An
essential feature throughout will be the broad reach of the
EIC in the kinematic plane of the Bjorken variable x (see
Sidebar I) and the invariant momentum transfer Q2 to
the electron. While x determines the momentum fraction
of the partons probed, Q2 specifies the scale at which the
partons are resolved. Wide coverage in x is hence essen-
tial for going from the valence quark regime deep into the
region of gluons and sea quarks, whereas a large lever arm
in Q2 is the key for unraveling the information contained
in the scale evolution of parton distributions.

Sidebar I. Deep Inelastic Scattering:
kinematics

Deep Inelastic Scattering

e(k) + p −→ e(k′) + X, as sketched in fig. 7, proceeds
through the exchange of a virtual photon between the
electron and the proton. The kinematic description re-
mains the same for the exchange of a Z or W boson,
which becomes important at high momentum transfer.

Depending on the physics situation, the process is dis-
cussed in different reference frames:

– the collider frame, where a proton with energy Ep and
an electron with energy Ee collide head-on;

– the rest frame of the hadronic system X, i.e. the
center-of-mass of the γ∗p collision;

– the rest frame of the proton.

Kinematic variables

In the following, we neglect the proton mass, M , where
appropriate and the electron mass throughout.

k, k′ are the four-momenta of the incoming and out-
going lepton;
p is the four-momentum of a nucleon.

Lorentz invariants

– the squared e+p collision energy s = (p+k)2 = 4EpEe

– the squared momentum transfer to the lepton Q2 =
−q2 = −(k − k′)2, equal to the virtuality of the ex-
changed photon. Large values of Q2 provide a hard
scale to the process, which allows one to resolve quarks
and gluons in the proton.

– the Bjorken variable xB = Q2/(2p · q), often simply
denoted by x. It determines the momentum fraction
of the parton on which the photon scatters. Note that
0 < x < 1 for e + p collisions.

– the inelasticity y = (q ·p)/(k ·p) is limited to values 0 <
y < 1 and determines in particular the polarization of
the virtual photon. In the collider frame, the energy of
the scattered electron is E′

e = Ee(1 − y) + Q2/(4Ee);
detection of the scattered electron thus typically re-
quires a cut on y < ymax.

These invariants are related by Q2 = xys. The available
phase space is often represented in the plane of x and
Q2. For a given e + p collision energy, lines of constant
y are then lines with a slope of 45 degrees in a double
logarithmic x-Q2-plot.

Two more important variables

W 2 = (p + q)2 = Q2(1 − 1/x) is the squared invariant
mass of the produced hadronic system X.

DIS is characterized by the Bjorken limit, where Q2 and
W 2 become large at a fixed value of x. Note: for a given
Q2, small x corresponds to a high γ∗p collision energy.

ν = q ·p/M = ys/(2M) is the energy lost by the lepton
(i.e. the energy carried away by the virtual photon) in
the proton rest frame.

For scattering on a nucleus of atomic number A, replace
the proton momentum p by P/A in the definitions, where
P is the momentum of the nucleus. Note that for the
Bjorken variable one then has 0 < x < A.

Sidebar II. Deep Inelastic Scattering: structure
functions

The cross-sections for neutral-current deep inelastic scat-
tering (e + N −→ e′ + X) on unpolarized nucleons and
nuclei can be written in the one-photon exchange approx-
imation (neglecting electroweak effects) in terms of two
structure functions F2 and FL:
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From the available information to the observable
Common observables: cross sections or asymmetries of a specific process in deep-inelastic scattering (DIS).

1 Reconstruction of DIS variables

Various methods exist:

‣ Using the information from the scattered lepton only (electron method).

‣ Using the information from all final-state particles but the scattered lepton (Jacquet-Blondel method):


useful when the scattered lepton is not detected.

‣ Using information from all final-state particles and the scattered lepton 


(Double-angle method,  method):

Provides better resolution than the electron method in some kinematic region (at low )

Σ
y
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From the available information to the observable
Common observables: cross sections or asymmetries of a specific process in deep-inelastic scattering (DIS).

1 Reconstruction of DIS variables

6 CHAPTER 2. PHYSICS GOALS AND REQUIREMENTS

method possible for charged-current interactions (where the outgoing DIS lepton is a neutrino).

Figure 2.2 shows the y resolution at ePIC as a function of xB and Q
2 for 18 GeV on 275 GeV ep

collisions. The scattered electron reconstruction that informs these resolutions uses the momentum
and polar angle measured by the tracking system. The resolution could be further improved by
using electromagnetic calorimeter clusters for the electron energy measurement. This is particularly
important for small scattering angles, as the tracking performance is degraded, but a high quality
energy measurement may be obtained using the backward endcap electromagnetic calorimeter.

The optimal reconstruction method changes with the kinematics, with the electron method provid-
ing the best reconstruction at large y values. The resolution of the electron method degrades as 1/y,
so the S and DA methods are employed for y . 0.2, ensuring that a y resolution of 30 % or lower
can be obtained for the full kinematic range.

Figure 2.2: Resolution of the inelasticity y, as a function of xB and Q
2, when reconstructed

using the electron method (blue), S method (green), or Double-angle method (orange). The
color of each point indicates the best performing reconstruction method.

2.3.2 Semi-inclusive kinematics and hadron identification

In semi-inclusive DIS (SIDIS) the detection of final-state hadrons provides additional sensitivity to
the flavor of the struck parton in the nucleon. This is obtained via fragmentation functions (FF),
for example D

h

1,q(z, Q
2), which describe the formation of final-state hadrons h from initial partons

q at a certain fractional momentum relative to the parton z, and additionally also depending on
its transverse momentum and spin. Fragmentation functions are also universal objects like the
PDFs and can therefore be extracted in other processes such as in e

+
e
� annihilation and hadronic

collisions and be used in semi-inclusive DIS. The flavor sensitivity originates from the fact that a
hadron at high z, such as a positive pion originating from an up quark or a positive kaon from an
anti-strange quark, is more likely to contain the initially struck parton.

The corresponding SIDIS cross sections are then products or convolutions of the corresponding

Resolution in y
Colour indicates method 

providing best resolution.
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From the available information to the observable
Common observables: cross sections or asymmetries of a specific process in deep-inelastic scattering (DIS).

1 Reconstruction of DIS variables – electron method (requires PID for electron)

Deep-inelastic scattering (DIS) of electrons and nucleons/nuclei
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Fig. 7. A schematic diagram of the Deep Inelastic Scattering
(DIS) process.

in kT or bT can be derived from this dipole amplitude.
This high-energy approach is essential for addressing the
physics of high parton densities and of parton saturation,
as discussed in sect. 3.2. On the other hand, in a regime
of moderate x, around 10−3 for the proton and higher for
heavy nuclei, the theoretical descriptions based on either
parton distributions or color dipoles are both applicable
and can be related to each other. This will provide us
with valuable flexibility for interpreting data in a wide
kinematic regime.

The following sections highlight the physics opportu-
nities in measuring PDFs, TMDs and GPDs to map out
the quark-gluon structure of the proton at the EIC. An
essential feature throughout will be the broad reach of the
EIC in the kinematic plane of the Bjorken variable x (see
Sidebar I) and the invariant momentum transfer Q2 to
the electron. While x determines the momentum fraction
of the partons probed, Q2 specifies the scale at which the
partons are resolved. Wide coverage in x is hence essen-
tial for going from the valence quark regime deep into the
region of gluons and sea quarks, whereas a large lever arm
in Q2 is the key for unraveling the information contained
in the scale evolution of parton distributions.

Sidebar I. Deep Inelastic Scattering:
kinematics

Deep Inelastic Scattering

e(k) + p −→ e(k′) + X, as sketched in fig. 7, proceeds
through the exchange of a virtual photon between the
electron and the proton. The kinematic description re-
mains the same for the exchange of a Z or W boson,
which becomes important at high momentum transfer.

Depending on the physics situation, the process is dis-
cussed in different reference frames:

– the collider frame, where a proton with energy Ep and
an electron with energy Ee collide head-on;

– the rest frame of the hadronic system X, i.e. the
center-of-mass of the γ∗p collision;

– the rest frame of the proton.

Kinematic variables

In the following, we neglect the proton mass, M , where
appropriate and the electron mass throughout.

k, k′ are the four-momenta of the incoming and out-
going lepton;
p is the four-momentum of a nucleon.

Lorentz invariants

– the squared e+p collision energy s = (p+k)2 = 4EpEe

– the squared momentum transfer to the lepton Q2 =
−q2 = −(k − k′)2, equal to the virtuality of the ex-
changed photon. Large values of Q2 provide a hard
scale to the process, which allows one to resolve quarks
and gluons in the proton.

– the Bjorken variable xB = Q2/(2p · q), often simply
denoted by x. It determines the momentum fraction
of the parton on which the photon scatters. Note that
0 < x < 1 for e + p collisions.

– the inelasticity y = (q ·p)/(k ·p) is limited to values 0 <
y < 1 and determines in particular the polarization of
the virtual photon. In the collider frame, the energy of
the scattered electron is E′

e = Ee(1 − y) + Q2/(4Ee);
detection of the scattered electron thus typically re-
quires a cut on y < ymax.

These invariants are related by Q2 = xys. The available
phase space is often represented in the plane of x and
Q2. For a given e + p collision energy, lines of constant
y are then lines with a slope of 45 degrees in a double
logarithmic x-Q2-plot.

Two more important variables

W 2 = (p + q)2 = Q2(1 − 1/x) is the squared invariant
mass of the produced hadronic system X.

DIS is characterized by the Bjorken limit, where Q2 and
W 2 become large at a fixed value of x. Note: for a given
Q2, small x corresponds to a high γ∗p collision energy.

ν = q ·p/M = ys/(2M) is the energy lost by the lepton
(i.e. the energy carried away by the virtual photon) in
the proton rest frame.

For scattering on a nucleus of atomic number A, replace
the proton momentum p by P/A in the definitions, where
P is the momentum of the nucleus. Note that for the
Bjorken variable one then has 0 < x < A.

Sidebar II. Deep Inelastic Scattering: structure
functions

The cross-sections for neutral-current deep inelastic scat-
tering (e + N −→ e′ + X) on unpolarized nucleons and
nuclei can be written in the one-photon exchange approx-
imation (neglecting electroweak effects) in terms of two
structure functions F2 and FL:

d2σ

dxdQ2
=

4πα2

xQ4

[(
1 − y+

y2

2

)
F2(x,Q2) − y2

2
FL(x,Q2)

]
.

(1)

P

�⇤(q)
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Q2 = − q2 = − (k − k′￼)2

xB =
Q2

2P ⋅ q

y =
P ⋅ q
P ⋅ k

=
Ee − E′￼e

Ee

W2 = (P + q)2 = m2
p − Q2 + 2P ⋅ q

(inelasticity)

(Bjorken-x)

(photon-proton centre-of-mass energy)
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12 Selection of DIS events 







Q2 > 1 GeV2

0.01 < y < 0.95

W2 > 10 GeV2

selection of DIS regime

limit contributions from QED radiationremove events with degraded 

momentum resolution

avoid region dominated by 

baryon-resonance production

7 Deep Inelastic Scattering

Verlockend ist der äußre Schein
der Weise dringet tiefer ein.

Wilhelm Busch

Der Geburtstag

7.1 Excited States of the Nucleons

In Sect. 5.5 we discussed the spectra observed in electron scattering off nu-
clei. In addition to the elastic-scattering peak associated with nuclear excita-
tion additional peaks are observed. Similar spectra are observed for electron-
nucleon scattering.

Figure 7.1 shows a spectrum from electron-proton scattering. It was ob-
tained at an electron energy E = 4.9GeV and at a scattering angle of θ = 10◦

by varying the accepted scattering energy of a magnetic spectrometer in small
steps. Besides the sharp elastic scattering peak (scaled down by a factor of 15
for clarity) peaks at lower scattering energies are observed associated with in-
elastic excitations of the proton. These peaks correspond to excited states of
the nucleon which we call nucleon resonances. The existence of these excited
states of the proton demonstrates that the proton is a composite system. In
Chap. 15 we will explain the structure of these resonances in the framework
of the quark model.
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Fig. 7.1. Spectrum of scattered electrons from electron-proton scattering at an
electron energy of E = 4.9 GeV and a scattering angle of θ = 10◦ (from [Ba68]).Figure 3.3: Spectrum of scattered electrons from electron-proton collisions at an electron
energy of 4.9 GeV and scattering angle θ = 10. Figure from [27].

Scattering. Despite its relevance, it lies outside the scope of this work.
Even though dealing with multiple particles introduces significant challenges, it pro-

vides crucial information for studying transversity and Fragmentation Functions (FFs).
The latter describe how a scattered parton fragments into the detected hadron. Some of
the direct applications of SIDIS include the study of Transverse Momentum Dependent
Parton Distribution Functions (TMDs), which reveal how partons are distributed in the
plane transverse to the nucleon’s motion; the measurement of spin-dependent PDFs, such
as the Collins [44] and Sivers [74] functions; and the investigation of how quarks and
gluons interact to form hadrons after a collision involving the parent nucleon.

A Single-Hadron SIDIS process can be schematically written as:

ℓ+N → ℓ′ + h+X (3.13)
where ℓ and ℓ′ are the initial and scattered leptons respectively, N is the target nucleon, h
is the detected hadron and X contains all the remaining particles generated in the event.
The process is depicted in Fig.(3.4), where the exchanged virtual vector boson is a virtual
photon γ∗.

In order to fully analyse a SIDIS process, the DIS kinematic variables defined in
sec.(3.1) are calculated, to whom two new variables are added:

• The fraction of the virtual photon’s energy carried by the observed hadron:

zh =
Ph · p
q · p , (3.14)

9

W. Bartel et al., Phys. Lett. B 28 (1968) 148.
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‣select additional charged particles 

‣collect information on their PID (weight).

‣assign additional kinematic cuts (e.g. on )z

3 Selection requirements specific to process under study

Some selection criteria are motivated 
by physics requirements; others are 
motivated by detector limitations. 



6

From the available information to the observable
Common observables: cross sections or asymmetries of a specific process in deep-inelastic scattering.

14 Count number of events corresponding to selected process



6

From the available information to the observable
Common observables: cross sections or asymmetries of a specific process in deep-inelastic scattering.

14 Count number of events corresponding to selected process

N



6

From the available information to the observable
Common observables: cross sections or asymmetries of a specific process in deep-inelastic scattering.

14 Count number of events corresponding to selected process

N in bins of , , other kinematic variablesxB Q2



6

From the available information to the observable
Common observables: cross sections or asymmetries of a specific process in deep-inelastic scattering.

14 Count number of events corresponding to selected process

N
If polarisation dependent, take into account (relative) spin orientation N↑, N↓

in bins of , , other kinematic variablesxB Q2



6

From the available information to the observable
Common observables: cross sections or asymmetries of a specific process in deep-inelastic scattering.

14 Count number of events corresponding to selected process

N
If polarisation dependent, take into account (relative) spin orientation N↑, N↓

in bins of , , other kinematic variablesxB Q2

5 Corrections



6

From the available information to the observable
Common observables: cross sections or asymmetries of a specific process in deep-inelastic scattering.

14 Count number of events corresponding to selected process

N
If polarisation dependent, take into account (relative) spin orientation N↑, N↓

in bins of , , other kinematic variablesxB Q2

5 Corrections
‣ tracking efficiency

‣selection efficiency

‣corrections for limited resolution

‣corrections for limited detector acceptance

‣background corrections: 

correct for contamination from processes other than that under study

‣…. 

for
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Extraction of the cosine moments

fully differential analysis needed
unfolding procedure with 400 x 12 bins 

extraction is challenging!
azimuthal modulations also possible due to 
● detector geometrical acceptance
● higher-order QED effects
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Figure 2.11: Statistical (error bars) and total (error bands) uncertainty for each selected bins
in xB and Q

2 and for selected ranges in z, for positive-pion A1 asymmetries at 5 ⇥ 41 GeV2

(top two rows) and 18⇥ 275 GeV2 (bottom two rows). An additional global scale uncertainty
of 2% accounts for the uncertainty in the beam polarizations, as indicated in the figure. The
central value on the vertical axis of the data points has no meaning.

2.4.3 Multi-Dimensional Imaging of the Nucleon

One-dimensional PDFs reveal the distribution of longitudinal parton momenta in the direction of
the nucleon momentum. Nevertheless, a fast moving nucleon has still sizable transverse spatial
dimensions.

11

Helicity asymmetry

uncertainties



12

Example of correction for background contribution
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Figure 4. Transverse momentum squared distributions for (a) J/ψ and (b) ψ (2S)
candidates, where the non-resonant background contribution has been subtracted using
side-bands. The points are data, the solid curve is the total fit while the different
contributions are as described.

follow an exponential dependence, exp (bpdt), with bpd = 1.07 ± 0.11 GeV−2 for J/ψ and
bpd = 0.59 ± 0.17 GeV−2 for ψ (2S) [27]. For larger values of |t| a power law is required [8].

The values of b measured at HERA can be extrapolated to LHC energies using Regge
theory: b(W ) = b0 + 4α′ log(W/W0), with W0 = 90 GeV and α′ = 0.164 ± 0.041 GeV−2 [7]
for the elastic process while α′ = −0.014 ± 0.009 GeV−2 [27] for proton dissociation. This
predicts bs ≈ 6 GeV−2 and bpd ≈ 1 GeV−2 in the LHCb kinematic region.

After the non-resonant contribution has been subtracted using the side-bands indicated in
figure 3, and with the requirement of p2

T < 0.8 GeV2/c2 for the J/ψ and ψ (2S) removed, the
data are fitted to the function

fs

N1
exp

(
− bs p2

Tc2) +
fpd

N2
exp

(
− bpd p2

Tc2) + ffd

N3
Ffd

(
p2

T

)
,

where fs and fpd are the fractions of elastic and proton-dissociative production, respectively,
and ffd is the fraction of feed down fixed to that obtained in section 3.2. The shape of the
distribution for the feed-down contribution, Ffd, is taken from the data using χc → J/ψ γ

and ψ (2S) → J/ψ ππ candidates. The numbers N1, N2 and N3 normalize each of the three
functions to unity in the region p2

T < 0.8 GeV2/c2, while bs and bpd are free parameters.
The result of the fit for the J/ψ sample is shown in figure 4(a). The χ2/ndf of the fit is

115/96 and returns values of bs = 5.70 ± 0.11 GeV−2 and bpd = 0.97 ± 0.04 GeV−2. Below
p2

T = 0.8 GeV2/c2, the signal fraction is 0.597 ± 0.012 and correcting for the non-resonant
contribution gives an overall purity for the J/ψ sample of 0.592 ± 0.012. The result of the fit
for the ψ (2S) sample is shown in figure 4(b). The χ2/ndf of the fit is 11/16 and returns values
of bs = 5.1 ± 0.7 GeV−2 and bpd = 0.8 ± 0.2 GeV−2. Below p2

T = 0.8 GeV2/c2, the signal
fraction is 0.62 ± 0.08 and correcting for the non-resonant contribution gives an overall purity
for the ψ (2S) sample of 0.52 ± 0.07. In both cases, the values obtained for bs and bpd are in
agreement with the extrapolations of HERA results using Regge theory.

A systematic uncertainty is assigned due to the choice of the fit range and the shape
of the parametrization describing the inelastic background. Doubling the range of the fit for
the ψ (2S) candidates changes the signal fraction by 3%. Doubling the range of the fit for
the J/ψ candidates leads to a poor quality fit; a single exponential function does not
describe the background well. For large values of p2

T, the H1 collaboration introduced a
function of the form (1 + bpd p2

T/n)−n which interpolates between an exponential at low p2
T

and a power law at high p2
T [8]. Using this functional form and holding n = 3.58, as determined
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From the available information to the observable
Common observables: cross sections or asymmetries of a specific process in deep-inelastic scattering.

8 Evaluation of all the systematic uncertainties
‣applied efficiency corrections

‣unfolding procedure

‣background evaluation

‣ luminosity determination

‣PID determination

‣…. 

} long list

Commonly used procedure:

‣ Evaluation of alternative method to apply specific correction.

‣ Extract the observable again.

‣ Difference between two methods = systematic uncertainty.
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To end

• The extraction of the raw signal is straight-forward.


• The evaluation of all necessary corrections and all systematic uncertainties 

constitutes the core of the analysis. 


‣  Methods to evaluate the corrections and systematic uncertainties are based on a  

   mix of simulation and experimental data. 

‣  The applied corrections and evaluation of the systematic uncertainties cannot    

  depend on physics models!


