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Physics measurement Channel

Longitudinal spin structure Inclusive jet and dijet measurements

Sivers asymmetry, special focus on gluons Jet, lepton-jet and di-jet 
measurements

Electroweak structure functions, charged 
currents

Jets, flavor separated jets, 
Longitudinally polarized reactions ep, 
parity violating asymmetries

TMDs, nuclear broadening, energy loss D-jets and photon/lepton tagged jets, 
ep, eA

Longitudinal and transverse (TMD) 
fragmentation, shapes and splitting 
functions

Inclusive jet measurements -> hadrons 
in jets, energy flow, angularities

Energy loss and hadronization Heavy mesons cross sections in 
comparison to light mesons in ep, eA

Charm and beauty content of nucleons and 
nuclei

Heavy flavor-tagged jets, ep, eA

Flavor and mass dependence of parton 
showers

Heavy flavor-tagged jet substructure, 
ep,  eA, quarkonia in jets

Extraction of fundamental parameters, 
hadronization constants, ⍺s

Global event shapes, thrust, 
angularities, N-jettiness

 2



 3

Jets



 4

Jets



Jets - studies are extending to charged-current processes
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Heavy Quarks
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Heavy Quarks
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Which physics processes have contradictory requirements not possible to consolidate in one detector 

JHQ has trade-offs in low-momentum (transverse w.r.t. beam-lines) acceptance and forward 
momentum measurement; this holds for both jets and (very) soft daughters from heavy-quark decays. 

Most of the current fast-simulation studies use the physics-detector table.  They will need to be extended 
to include pT thresholds and acceptance-dependent resolutions.  Until this is done, it is hard to confirm or 
refute if these needs can be sufficiently met with one general purpose detector concept.
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What physics processes need a dedicated detector / cannot be fulfilled by a general- purpose 
detector

Fast simulation studies have not identified such processes thus far.

Is the large rapidity acceptance (|eta| 3-4) critical for your physics? Any problems if the focusing 
quadrupoles would be inside the detector volume

It is important.

Can you briefly summarize your planned physics program in terms of processes of interest and 
(where applicable) basic kinematic ranges in (x,Q2) or other relevant variables.

A birds-eye view was given on previous slides.

 9



Which basic detector-level measurements (eg track pT/eta, scattered electron, forward neutron/
proton observables, overall HFS, displaced vertices, dE/dx ...) are most essential to realise your 
physics aims? Can you already say what sort of measurement (acceptance) ranges and resolutions / 
performance you need?

Fast simulation studies have so far mostly adopted the handbook table and show workable results, with 
several important qualifiers.    E.g. tails in jet reconstruction.  From Miguel’s studies of CC DIS:
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Which basic detector-level measurements (eg track pT/eta, scattered electron, forward neutron/
proton observables, overall HFS, displaced vertices, dE/dx ...) are most essential to realise your 
physics aims? Can you already say what sort of measurement (acceptance) ranges and resolutions / 
performance you need?

Fast simulation studies have so far mostly adopted the handbook table and show workable results, with 
several important qualifiers.    E.g. vertexing.  Fast simulation studies are starting to go beyond adopting
a single DCA number.  Beamline constraints, as discussed by Ferdinand Willeke during the Pavia accelerator
Q&A, have not yet been propagated.  Some of the WG members are involved in GEANT-based simulations 
within the tracking WG.

EICroot based,

Standalone RAVE vertex reconstruction (GENFIT tracks),

10um pixels

Old beam-pipe diameter
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Which basic detector-level measurements (eg track pT/eta, scattered electron, forward neutron/
proton observables, overall HFS, displaced vertices, dE/dx ...) are most essential to realise your 
physics aims? Can you already say what sort of measurement (acceptance) ranges and resolutions / 
performance you need?

Fast simulation studies have so far mostly adopted the handbook table and show workable results, with 
several important qualifiers.  Ideal PID has been assumed in most/all JHQ work thus far.
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Which basic detector-level measurements (eg track pT/eta, scattered electron, forward neutron/
proton observables, overall HFS, displaced vertices, dE/dx ...) are most essential to realise your 
physics aims? Can you already say what sort of measurement (acceptance) ranges and resolutions / 
performance you need?
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Which basic detector-level measurements (eg track pT/eta, scattered electron, forward neutron/
proton observables, overall HFS, displaced vertices, dE/dx ...) are most essential to realise your 
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performance you need?
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Which basic detector-level measurements (eg track pT/eta, scattered electron, forward neutron/
proton observables, overall HFS, displaced vertices, dE/dx ...) are most essential to realise your 
physics aims? Can you already say what sort of measurement (acceptance) ranges and resolutions / 
performance you need?
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Which basic detector-level measurements (eg track pT/eta, scattered electron, forward neutron/
proton observables, overall HFS, displaced vertices, dE/dx ...) are most essential to realise your 
physics aims? Can you already say what sort of measurement (acceptance) ranges and resolutions / 
performance you need?
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For charged particles, how important is low momentum acceptance versus high momentum 
resolution (this informs the optimal choice of magnetic field). What is the sensitivity to the magnitude 
of the magnetic field.

Touched on in earlier slides.  Refined fast-simulation studies will require consideration of threshold effects
and tracker configuration (e.g. 2 vs. 3 vertexing layers will make a difference).

How important is integrated luminosity? For the anticipated integrated luminosities, will your 
observable be systematic or statistics-limited? If you expect to be systematically limited, which 
systematic source (or sources) are the most important?
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What beam energies are ideal for your physics aims (quantify if possible)?

A measurement of F2-charm reaching small(-ish) x with a reasonable Q2 lever-arm will require
high center-of-mass.  The converse, high-x, favors (measurement wise) smaller sqrt(s).
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How important is polarisation to your physics programme (quantify if possible, in terms of 
polarisation level and systematic precision requirements)? If applicable, discuss lepton and hadron 
polarization separately.

Required e.g. for jet ALL (double-spin asymmetries do not really distinguish electron from hadron).  
Otherwise, too early for us to discuss in depth.

How important is the Interaction Region design for your physics observable and do you have criteria 
that might impact the design? For example, would you be impacted by reduced forward acceptance 
for neutrons, protons, photons?

No detailed studies to identify or back up specific jet and heavy-quark needs.

What is the sensitivity of your physics to the lower y-cut and the depolarization factor

Inclusive jet ALL would not depend (directly) on depolarization in the scattering of the electron, or
                                                                           a y-cut (high or low).
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