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Outline

• Studies for an EIC of semi-inclusive lepton-nucleon DIS and collinear fragmentation                                      

[E. C. Aschenauer, I. Borsa, R. Sassot, CVH, PRD 99 (2019) 094004] 

•  Measurements from HERMES on nuclear targets
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Study set up
• Two energy set ups: 5 GeV on 100 GeV and 20 GeV on 250 GeV 

• PYTHIA-6 for event simulation 

• Integrated luminosity of 10 fb-1 

• Kinematics: Q2>1 GeV2; W2>10 GeV2; 0.01<y<0.95 

• Finite detector resolution not considered
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FIG. 1: Expected distribution of SIDIS events in bins of xB and Q2 for two electron-proton beam energy combinations 5
GeV on 100 GeV (left) and 20 GeV on 250 GeV (right). The two lines indicate the limits on the x � Q2 plane requiring
0.01 < y < 0.95. All particles are required to be between �4 and 4 in rapidity.
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where C
1,L
ij

are the NLO MS coe�cient functions [26–
28]. Fragmentation functions are sensitive to the flavour
structure of the hadron, and thus the choice of specific
hadrons in the final-state allows to disentangle the con-
tributions of the di↵erent flavours of quarks.

In recent years, increasingly precise SIDIS measure-
ments have been performed [12, 13], which are nicely de-
scribed by PDFs and current FFs at NLO accuracy. To-
gether with the single-inclusive measurements in e

+
e
�

annihilation [10, 11] and hadron production in proton-
proton collisions [14, 15], they have allowed the extrac-
tion of FFs in global QCD analyses with unprecedented
precision [29, 30], updating previous, less comprehensive
determinations [31], and bringing FF accuracy closer to
that of the better determined valence PDFs.

In this paper we restrict ourselves to the case
of transverse-momentum–integrated final-state hadrons
produced in the current-fragmentation region. The QCD
framework to describe transverse-momentum–dependent
final-state hadron production is known at NLO accuracy
[32] as well as hadron production in the target fragmen-
tation region in terms of fracture functions [27, 33, 34].

III. SIMULATED DATA FOR SIDIS AT AN EIC

Two pre-conceptual designs for a future high-energy
(
p
s: 20 - 100 GeV upgradeable to 140 GeV) and

high-luminosity (1033�34 cm�2s�2) polarised EIC have
evolved, using existing infrastructure and facilities [16].
One proposes to add an electron storage ring to the ex-
isting Relativistic Heavy-Ion Collider (RHIC) complex

at Brookhaven National Laboratory (BNL) to enable
electron-ion collisions. The other pre-conceptual design
proposes a new electron and ion collider ring at Je↵er-
son Laboratory (JLab), utilising the 12 GeV upgraded
CEBAF facility as the electron injector.
To span most of the kinematic coverage of an EIC, the

studies are performed for lepton beam energies of 5 GeV
and 20 GeV in combination with proton beam energies
of 100 GeV and 250 GeV, respectively, using the Monte
Carlo generator PYTHIA-6 [7, 8] to simulate DIS events.
The presented results are based on data with a statistical
uncertainty corresponding to an integrated luminosity of
10 fb�1. We consider only events with Q

2
> 1 GeV2,

a squared invariant mass of the photon-nucleon system
W

2
> 10 GeV2, and an inelasticity 0.01 < y < 0.95. The

kinematic range covered in Q
2 and xB is shown in Fig. 1

for two c.m.s. energies. At the highest c.m.s. energy four
decades in Q

2 are spanned, while xB reaches from 10�4

to 1.0. At fixed Q
2, higher c.m.s. energies allow to access

the lower region in xB , while lower c.m.s. energies can
give complementary information at higher xB .
For SIDIS measurements, it is critical to identify di↵er-

ent hadrons with high e�ciency and high purity. To cover
the widest range in xB , Q

2
, z, and the hadron transverse

momentum with respect to the virtual photon p
H

T
, it is

crucial to integrate particle-identification detectors into
the EIC detector over a wide range in rapidity. We follow
in this paper the EIC convention that positive rapidity
corresponds to the proton-beam direction. Detailed de-
sign studies for a general purpose EIC detector provided
the following results important for this study. The mag-
netic field of the detector is of critical importance for the
lowest detectable hadron momentum pH and the achiev-
able momentum resolution especially at large rapidities
(⌘ ⇠ |3|). Particle momenta are limited to a minimal
value of 0.5 GeV imposed by the presence of a 3 T mag-
net for momentum reconstruction.
For this study, we assume particle identification detec-

tors spanning a rapidity range �3.5 < ⌘ < 3.5. We con-
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Hadrons 

4

4

rapidity pion momentum [GeV] kaon momentum [GeV] proton momentum [GeV]

�3.5 < rapidity < �1.0 (RICH) 0.5 < pH < 5.0 1.6 < pH < 5.0 3.0 < pH < 8.0
�1.5 < rapidity < �1.0 (dE/dx) 0.2 < pH < 0.6 0.2 < pH < 0.6 0.2 < pH < 1.0

�1.0 < rapidity < 1.0 (DIRC and dE/dx) 0.2 < pH < 4.0 0.2 < pH < 0.7 0.2 < pH < 1.1
0.8 < pH < 4.0 1.5 < pH < 4.0

1.0 < rapidity < 3.5 (RICH) 0.5 < pH < 50.0 1.6 < pH < 50.0 3.0 < pH < 50.0
1.0 < rapidity < 1.5 (dE/dx) 0.2 < pH < 0.6 0.2 < pH < 0.6 0.2 < pH < 1.0

TABLE I: Range in hadron (pion, kaon and proton) momentum (pH) covered in the various rapidity regions by di↵erent
particle-identification detectors.

sider to identify pions, kaons and protons at low hadron
momentum pH by means of the measurement of energy
loss per path length (dE/dx) and for medium to high
hadron momentum pH by Cherenkov radiation in a Ring
Imaging Cherenkov (RICH) detector in the backward
(�3.5 < ⌘ < �1) and forward (1 < ⌘ < 3.5) rapidity
regions, while at mid rapidity (�1 < ⌘ < 1) energy loss
in the gas of a time projection chamber (TPC) in combi-
nation with a Detector of Internally Reflected Cherenkov
(DIRC) light are considered. The restrictions on the
range of detectable hadron momentum associated with
particle identification capabilities are specified in table I.

The cross section di↵erential in xB , Q
2, z, and p

H

T

for two c.m.s. energies
p
s = 45 Gev and 140 GeV ac-

counting for the above described detector performance is
presented in Fig. 2. In this figure, the di↵erential cross
section is shown for positively charged pions as a func-
tion of xB for di↵erent ranges in Q

2, z, and p
H

T
. Note

that a finer binning in Q
2 is possible, but for clarity only

a sub-division per decade is presented here. As already
discussed, di↵erent beam energies allow to probe com-
plementary regions in xB and Q

2 independent of z and
p
H

T
. Measurements of SIDIS at an EIC will give access

to extremely low p
H

T
and z.

The advantage of particle detection and identification
over a large range in rapidity is illustrated in Fig. 3, where
the four-di↵erential cross section for pion production is
shown for the three rapidity ranges �3.5 < ⌘ < �1.0,
�1.0 < ⌘ < 1.0, and 1.0 < ⌘ < 3.5, and for di↵erent
ranges in Q

2, at
p
s=140 GeV. The pion fractional en-

ergy and transverse momentum are limited for this figure
to 0.4 < z < 0.8 and 0.2 < p

H

T
< 0.5. All particle-

identification cuts as listed in Table I are applied. As
can be seen, the lower Q2 region is accessed at backward
rapidity, while higher Q

2 values are reached at forward
rapidity. At fixed Q

2, lower values of xB are covered at
backward rapidity, while the higher-xB region is probed
at forward rapidity. Hence, providing particle identifica-
tion at backward, mid, and forward rapidity is important
to cover the widest range in xB and Q

2 possible.

An important point about probing various regions in
rapidity is the enhanced lever-arm to separate current
and target fragmentation. This is illustrated in Fig. 4.
Here, the upper panels show the distribution of pions
originating from a struck quark (left) and from the tar-

get remnant (right) in the Q
2-rapidity plane for the DIS

subprocess �
⇤
q ! q in PYTHIA-6. The bottom panels

show the distributions of the struck quark (left) and the
target-remnant (right) from which the pion originates1.
While one has to be very careful with the interpretation
of the classification of hadrons and their origin in Monte
Carlo generators, this plot illustrates clearly that there
exists a correlation between the direction of a hadron and
its origin. As expected, target remnants are populating
regions in rapidity that are much more forward than what
is correlated with the struck quark, and its associated pi-
ons follow the same trend. While the correlation is not
100% and in reality many more sub-processes than the
one exemplified here contribute, the figure illustrates that
by covering di↵erent regions in rapidity, one can obtain
an improved separation of current and target fragmenta-
tion. Note that this correlations reveal also a clear W

2

dependence, as shown for two regions in W
2 in Fig. 5.

While particle-identification detectors will most likely
not allow for a full coverage in acceptance, they should
be chosen to provide a minimal loss in kinematic cov-
erage. Similarly, the choice of the magnet strength is a
compromise between the loss of low-momentum, i.e., low-
z hadrons, the fraction of which increases with increas-
ing magnetic field, and the degradation in momentum
resolution at high momenta, which is inversely propor-
tional to the strength of the magnetic field. The kine-
matic regions, where particles are lost due to particle-
identification requirements and the presence of a mag-
netic field are shown in Fig. 6 for positively charged kaons
for

p
s = 140 GeV. The open circles correspond to the

cross section not requiring a lower momentum cut due
to the magnetic field and no restriction due to particle-
identification in the rapidity range between -4 and 4. All
other symbols represent the situation requiring particle
identification, as detailed in table I, and a di↵erent lower
momentum cut-o↵s. As seen from the figure, data at
higher xB values are lost at backward rapidity, because

1
The struck quark is selected using internal PYTHI-6 information

by cutting on the status code KS equal to 11 or 12, and the

parent particle with KS=21. The target remnant was selected

requiring either a quark or a di-quark through KS=11 or 12 and

the nucleon as parent particle.

• Particle identification in pseudo-rapidity range -3.5<η<3.5

Magnetic field strength: compromise between loss of low-momentum hadrons and  
decrease in momentum resolution of high-momentum hadrons (at large rapidities) 

• Minimum momentum: 0.5 GeV, imposed by 3 T magnetic field

• Constraints imposed by particle identification
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FIG. 2: Di↵erential cross section as a function of xB for bins in Q2, z, and pHT for two center-of-mass energies 45 GeV (left)
and 140 GeV (right).
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FIG. 3: The simulated di↵erential cross section for three bins
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for 0.4 < z < 0.8 and 0.2 < pHT < 0.5 and all PID detector
requirements (see Table I applied, separated in three rapidity
ranges, backward rapidity -3.5< ⌘ <-1 (filled circles), mid
rapidity -1< ⌘ <1 (open circles), and forward rapidity 1<
⌘ <3.5 (filled squares).

of the particle-identification requirements. However, the
same kinematic region is accessible at mid rapidity, if
the minimal momentum cut can be below 0.80 GeV. The
complementarity o↵ered by the various rapidity ranges,
provided they are equipped with the appropriate detector
components, is clearly illustrated in this figure. For the
lower center-of-mass energy the same conclusions hold for
pions, kaons and protons.

In the following all impact studies for PDFs and FFs
are performed based on simulated data that satisfy DIS
and particle-identification requirements for hadrons from
table I, with a lower momentum cut o↵ of 0.5 GeV. The
corresponding cross section as function of xB binned in
Q

2 and z unfolded for detector e↵ects is illustrated in

Fig. 7 for pions at a c.m.s. energy of 140 GeV. The
uncertainties correspond to a integrated luminosity of 10
fb�1.
Besides the statistical uncertainties one would need to

also consider the systematic uncertainties. They consist
of an overall systematic uncertainty of 1.4% on the lumi-
nosity determination and a bin-by-bin systematic uncer-
tainty to account for the challenges to identify hadrons
over a wide kinematic range and any other detector ef-
fects, which cannot be fully unfolded. A current conser-
vative estimate of the bin-by-bin systematic uncertainty
is 3.5%. It should be added in quadrature to the statisti-
cal one. As it is di�cult without a full detector design to
estimate this bin-to-bin uncertainty reliably, we decided
to not consider it in our study.

IV. BAYESIAN AND HESSIAN TOOLBOX

A. PDF and FF reweighting with SIDIS data

One of the key ingredients in the strategy pursued in
the present analysis is the use of reweighting methods
to a set of PDFs or FFs, as a means to incorporate ad-
ditional information from new data into an existing set,
without the need to perform a new global fit [20, 21].
Successful demonstrations of the method have been per-
formed in di↵erent applications, and more specifically, its
usefulness in constraining PDFs with actual SIDIS data
has already been shown in [9]. Here, we briefly recall the
main features that are needed for our analysis below.
The method was originally developed based on

Bayesian inference, and relies on the beforehand genera-

tion of a large ensemble of PDF or FF sets f (k)
i

, by fitting
replicas of data obtained by smearing available experi-
mental data according to their experimental and system-

Complementarity in rapidity

5

p
s = 140 GeV

<latexit sha1_base64="Gly5lAIe13mb+lS+I2StuevbL0c=">AAACAHicbVDJSgNBEO2JW4zbqAcPXhqD4CnMxIC5CAEPeoxgFkhC6OlUkiY9i901Yhjm4q948aCIVz/Dm39jZzlo4oOCx3tVVNXzIik0Os63lVlZXVvfyG7mtrZ3dvfs/YO6DmPFocZDGaqmxzRIEUANBUpoRgqY70loeKOrid94AKVFGNzhOIKOzwaB6AvO0Ehd+6it7xUmOr10S04b4RETeg31tGvnnYIzBV0m7pzkyRzVrv3V7oU89iFALpnWLdeJsJMwhYJLSHPtWEPE+IgNoGVowHzQnWT6QEpPjdKj/VCZCpBO1d8TCfO1Hvue6fQZDvWiNxH/81ox9sudRARRjBDw2aJ+LCmGdJIG7QkFHOXYEMaVMLdSPmSKcTSZ5UwI7uLLy6ReLLjnheJtKV8pz+PIkmNyQs6ISy5IhdyQKqkRTlLyTF7Jm/VkvVjv1sesNWPNZw7JH1ifP0aplik=</latexit>

0.4 < z < 0.8 and 0.2 < pH
T

< 0.5
<latexit sha1_base64="TCxUz2VAMi/jKv2gAz7QU5mcV/w=">AAACDXicbVC7TgJBFJ31ifhatbSZiCZWm13ESEFBYkOJCa8EkMwOA0yYnd3M3DXihh+w8VdsLDTG1t7Ov3F4FAqe5CYn59ybe+/xI8E1uO63tbK6tr6xmdpKb+/s7u3bB4c1HcaKsioNRagaPtFMcMmqwEGwRqQYCXzB6v7weuLX75jSPJQVGEWsHZC+5D1OCRipY5+6Tq7wUHCdPG4Bu4cEE9nFY+w62ULUqdyWjHXZsTOu406Bl4k3Jxk0R7ljf7W6IY0DJoEKonXTcyNoJ0QBp4KN061Ys4jQIemzpqGSBEy3k+k3Y3xmlC7uhcqUBDxVf08kJNB6FPimMyAw0IveRPzPa8bQy7cTLqMYmKSzRb1YYAjxJBrc5YpRECNDCFXc3IrpgChCwQSYNiF4iy8vk1rW8S6c7E0uU8zP40ihY3SCzpGHrlARlVAZVRFFj+gZvaI368l6sd6tj1nrijWfOUJ/YH3+AAZ/mFc=</latexit>

• Low Q2 at backward rapidity; high Q2 at forward rapidity 
• Fixed Q2: low xB at backward rapidity; high xB at forward rapidity

Need PID at backward, mid and forward rapidity!



Influence of PID and magnetic field
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Influence of PID and magnetic field
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Loss because of PID, but recovered at mid-rapidity
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Loss because of PID, but recovered at mid-rapidity

Loss because of magnet, but recovered at backward-rapidity
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FIG. 2: Di↵erential cross section as a function of xB for bins in Q2, z, and pHT for two center-of-mass energies 45 GeV (left)
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of the particle-identification requirements. However, the
same kinematic region is accessible at mid rapidity, if
the minimal momentum cut can be below 0.80 GeV. The
complementarity o↵ered by the various rapidity ranges,
provided they are equipped with the appropriate detector
components, is clearly illustrated in this figure. For the
lower center-of-mass energy the same conclusions hold for
pions, kaons and protons.

In the following all impact studies for PDFs and FFs
are performed based on simulated data that satisfy DIS
and particle-identification requirements for hadrons from
table I, with a lower momentum cut o↵ of 0.5 GeV. The
corresponding cross section as function of xB binned in
Q

2 and z unfolded for detector e↵ects is illustrated in

Fig. 7 for pions at a c.m.s. energy of 140 GeV. The
uncertainties correspond to a integrated luminosity of 10
fb�1.
Besides the statistical uncertainties one would need to

also consider the systematic uncertainties. They consist
of an overall systematic uncertainty of 1.4% on the lumi-
nosity determination and a bin-by-bin systematic uncer-
tainty to account for the challenges to identify hadrons
over a wide kinematic range and any other detector ef-
fects, which cannot be fully unfolded. A current conser-
vative estimate of the bin-by-bin systematic uncertainty
is 3.5%. It should be added in quadrature to the statisti-
cal one. As it is di�cult without a full detector design to
estimate this bin-to-bin uncertainty reliably, we decided
to not consider it in our study.

IV. BAYESIAN AND HESSIAN TOOLBOX

A. PDF and FF reweighting with SIDIS data

One of the key ingredients in the strategy pursued in
the present analysis is the use of reweighting methods
to a set of PDFs or FFs, as a means to incorporate ad-
ditional information from new data into an existing set,
without the need to perform a new global fit [20, 21].
Successful demonstrations of the method have been per-
formed in di↵erent applications, and more specifically, its
usefulness in constraining PDFs with actual SIDIS data
has already been shown in [9]. Here, we briefly recall the
main features that are needed for our analysis below.
The method was originally developed based on

Bayesian inference, and relies on the beforehand genera-

tion of a large ensemble of PDF or FF sets f (k)
i

, by fitting
replicas of data obtained by smearing available experi-
mental data according to their experimental and system-

7

p
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Current and target fragmentation
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FIG. 4: Kinematic range in Q2 and rapidity at
p
s = 140 GeV for pions originating from a struck quark (top, left), the target

remnant (top, right), for the struck quark (bottom, left) and the target remnant (bottom right) for the DIS subprocess �⇤q ! q
in PYTHIA-6.
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atic uncertainties and correlations. Here, i is indexing
the parton flavour and k the numbers the replica. The
such obtained set of PDF or FF replicas forms a precise
representation of the underlying probability distribution
for the PDFs or FFs. Any observable O depending on
PDFs and FFs can be evaluated by averaging the results
for the individual replicas:

hOi =
1

N

NX

k=1

O[f (k)
i

] , (6)

with N the number of replicas, and the corresponding
variance defined as

�O =

vuut 1

N � 1

NX

k=1

⇣
O[f (k)

i
]� hOi

⌘2
(7)

Using Bayesian inference, it is possible to assess the
e↵ect of a new, independent data set by updating the
probability distribution through the assignment of a new
weight wk 6= 1 for each replica. This weight measures the
agreement of replica k with the new data. The weighted
estimate for any observable then becomes

hOinew =
1

N

NX

k=1

wk O[f (k)
i

] , (8)

Clearly, replicas with very small weights become irrel-
evant in the calculation of any observable, thus reducing
the spread of the modified probability distribution com-
pared to the original one. As long as the new data set
is not too restrictive, and the number of replicas with
non-negligible values of wk is large enough, reweighted
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Struck quark:  
KS=11 or 12, parent particle: KS=21.  

Target remnant:  
KS=11 or 12, nucleon as parent particle. 

pion from struck quark pion from target remnant
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Large coverage in rapidity:  
improved separation current and target fragmentation
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FIG. 4: Kinematic range in Q2 and rapidity at
p
s = 140 GeV for pions originating from a struck quark (top, left), the target

remnant (top, right), for the struck quark (bottom, left) and the target remnant (bottom right) for the DIS subprocess �⇤q ! q
in PYTHIA-6.
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atic uncertainties and correlations. Here, i is indexing
the parton flavour and k the numbers the replica. The
such obtained set of PDF or FF replicas forms a precise
representation of the underlying probability distribution
for the PDFs or FFs. Any observable O depending on
PDFs and FFs can be evaluated by averaging the results
for the individual replicas:

hOi =
1

N

NX

k=1

O[f (k)
i

] , (6)

with N the number of replicas, and the corresponding
variance defined as

�O =

vuut 1

N � 1

NX

k=1

⇣
O[f (k)

i
]� hOi

⌘2
(7)

Using Bayesian inference, it is possible to assess the
e↵ect of a new, independent data set by updating the
probability distribution through the assignment of a new
weight wk 6= 1 for each replica. This weight measures the
agreement of replica k with the new data. The weighted
estimate for any observable then becomes

hOinew =
1

N

NX

k=1

wk O[f (k)
i

] , (8)

Clearly, replicas with very small weights become irrel-
evant in the calculation of any observable, thus reducing
the spread of the modified probability distribution com-
pared to the original one. As long as the new data set
is not too restrictive, and the number of replicas with
non-negligible values of wk is large enough, reweighted

pion from struck quark

Struck quark:  
KS=11 or 12, parent particle: KS=21. 

process �⇤q ! q
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Impact of EIC data on extraction of 
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• current fragmentation 

• pion and kaon production 

• based on unfolded EIC pseudo-data 

• Methodology: 

• generate set of FF replicas according 

to uncertainty of existing data 

• weights take into account degree of agreement  

between replica and new EIC data 

• recalculate new FF 

• NLO accuracy 

• statistical uncertainties of pseudo-data and  

   PDF uncertainty when reweighing the FFs
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Impact of EIC data on FFs:          
kinematic coverage

Sensitivity coefficients: correlation FF and cross section, scaled with statistical uncertainties
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FIG. 21: Reweighting of DSS NLO parton to pion and parton to kaon fragmentation-function replicas for the combinations
q + q̄ associated to the final hadron valence quarks (upper panels) as well as for the unfavoured flavours of quarks and gluons
(lower panels) with EIC pseudodata of c.m.s energy

p
s = 140 GeV. As in Fig. 18 and Fig. 19, the results are normalized to

the DSS best fit. In the case of parton to pion FFs, the modified distributions are represented by the pink line, while their
modified uncertainties are represented by the dark blue band. Analogously, the original central value and uncertainty are given
by the black and white dashed line and the light blue band, respectively. The inverse color scheme is used in the case of parton
to kaon FFs. All results are shown at a scale of Q2 = 10 GeV2.12High z region: reflection of PDF uncertainties, which grow with z for fixed xB and Q2

uncertainty 25% ↓

uncertainty 30% ↓

uncertainty 60% ↓
uncertainty  
40% ↓ 
at low z

Large reduction for kaons, but much more  
rigid functional form: careful with interpretation 
of  reduced uncertainties, especially for unfavoured FFs!



Hadronisation in nuclei: results from HERMES

• targets=unpolarised D, Ne, Kr, Xe 
• hadrons=charged pions, kaons, protons and antiprotons
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Probing space-time evolution of 
hadronisation

• Energy loss of parton by  
medium-induced gluon radiation 

• Energy loss of (pre-)hadrons 
• absorption 
• rescattering (small) 

• Partonic and hadronic processes:  
different signature 

            probe space-time evolution of 
            hadron formation 

• PDFs modified by nuclear medium
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Multiplicity ratios

• Multiplicities of Ne, Kr, Xe compared to D: 

• Approximate cancelation of  

• QED radiative effects 

• limited detector acceptance and resolution 

• Two-dimensional extraction (𝞶,z); (Ph⊥,z)

15
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Results (𝞶,z)
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• Decrease of     with increasing A

• Increase of      with increasing 𝞶

• π± and K- similar behaviour 
• K+ (@higher z) flatter 
• p large increase of     > 1 @ low z

Eur. Phys. J. A 47 (2011) 113 
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Results (z,𝞶)
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• Decrease of      with increasing z 
• @ highest z: hadronic absorption

• π± and K- similar behaviour 
• p      >> 1 @ low z for Kr and Xe 

• K+     reaching 1 at low z: πp➞ KΛ 
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Results (Ph⊥,z)
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• Increase of      with increasing Ph⊥: 
• partonic and/or hadronic interactions 

• π± and K+ no broadening @ highest z 
➞ Ph⊥ broadening at partonic level 

• Stronger increase of     with 
increasing Ph⊥ for protons

Eur. Phys. J. A 47 (2011) 113 
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Results (z,Ph⊥)
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• Decrease of      with increasing z, stronger at large Ph⊥ 
• π± and K+@ highest z, independent of Ph⊥ 

• Increase of      >1 at low z stronger at high Ph⊥

Eur. Phys. J. A 47 (2011) 113 
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Summary

• EIC has substantial impact on reduction of FF uncertainties 

• Large (PID) detector coverage in rapidity necessary: 

• complementarity of rapidity regions in kinematic coverage 

• disentanglement current and target fragmentation 

• Impact of limited detector resolution needs to be studied  

•  Measurements on nuclear targets allow to study hadronisation process: studies for EIC needed
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