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Milestones are numbered according to the year they are established and the subfield:

eic#:
General EIC milestone

eA#:
Milestones related to the e+A program

ep#:
Milestones related to the e+p program

det#:
Milestones related to EIC detector concepts

	Year/#
	Milestone
	Target Date
	Critical

	2009 eic1
	Assemble a list of science questions that will drive the mission statement for an EIC, and a corresponding set of key measurements that will drive the machine requirements.
	May 2009
	Yes

	2009 eic2
	Define matrix of physics reach versus cost

a. For the low energy option

b. For the high energy option

Related questions:

Do we truly need positrons
	2010
	Yes

	2009 eic3
	What are the optimal beam energies

a. For the low energy option

b. For the high energy option
	2010
	Yes

	2009 eic4
	Develop answers to the main questions that will dominate the LRP process.

Examples:

· Is the EIC really complementary to Hera and the LHeC

· What are the 1B$ dollar science questions

· Why can the EIC solve the spin puzzle, if the fixed target experiments, RHIC and 12GeV can not
	Spring 2012
	Yes


	Year/#
	Milestone
	Target Date
	Critical

	2009eA2
	Develop the most promising methods to measure the gluon momentum distribution in nuclei and establish the strength and weaknesses of each.

At a minimum:

· through F2 scaling violation in DIS

· through FL in DIS

· through exclusive vector meson production in diffractive events

· through 2+1 jets in DIS
	Spring 2010
	Yes

	2009eA3
	Develop the most promising methods to measure the gluon space time distribution in nuclei and establish the strength and weaknesses of each approach  
	Fall 2010
	Yes

	2009eA4
	Develop measurements in hard diffractive events that provide insights into the nature of the pomeron
	
	Yes

	2009eA5
	Establish (theory, simulations) and document the key measurements that clearly manifest the saturation of gluon densities
	Spring 2010
	Yes

	2009eA6
	Establish (theory, simulations) and document the key measurements that clearly manifest the existence of the Color Glass Condensate
	Spring 2010
	Yes

	2009eA7
	Establish and document the key measurements that help to gain novel insight into the nature of confinement 
	Summer 2012
	Yes

	2009eA8
	Establish and document the key measurements that probe universality (ep, eA, pp, pA) and that help to gain novel insight into the existence of a universal “Fixed Point”
	Spring 2011
	Yes

	2009 eA9
	Develop the key measurement that gain novel insight into Parton Propagation (charm & beauty), and Energy Loss mechanism in nuclei and study to what extent they provide new in sight into the physics of hadronization

Key items: Fragmentation functions, jet studies
	Fall 2010
	Yes

	2009 eA10
	Develop the key measurement to study intrinsic charm
	
	No

	2009 eA11
	Develop the key measurement to study the limits of factorization (eA/pA/ep/pp)
	
	No

	2009eA12
	Develop a simulator for eA collisions that allow simulating DIS as well as diffractive events. Attempt to include models for the breakup of the nuclei
	Summer 2009
	Yes

	2009 eA13
	Develop key measurements to probe the partonic structure of nuclear forces

Key items: coincidence measurements of correlated nucleon break-up
	2012
	No


 

	Year/#
	Milestone
	Target Date
	Critical

	2009

det1
	Build a detector simulation package and environment that allows easy studies of various detector layouts and verify the quality of key measurements
	Summer 2009
	Yes

	2009det2
	Develop concepts for an EIC detector for the staged EIC option

Key items:

· Magnet Design (Solenoid vs. Dipole)
· What are the requirements for momentum and energy resolution for the leptons and hadrons
· How can we get high resolution tracking of the scattered lepton → specifications to choose technology  
· Where is PID needed forward and barrel or only in the forward direction → specifications to choose technology
· Hadronic calorimetry → can we really define Jets
· Are small angle detectors needed in both directions hadron and lepton? → charm a program at low sqrt(s)
· DX magnets yes or no → impact on detector acceptance
	2010
	Yes

	2009det3
	Develop concepts for an EIC detector (full energy version)

Key items:

· Magnet Design (Solenoid vs. Dipole)
· What are the requirements for momentum and energy resolution for the leptons compared to the low energy option
· How low in energy do we have to go in the main detector for the scattered lepton. What resolution is needed → specifications to choose technology
· Where is PID needed forward and barrel or only in the forward direction → specifications to choose technology
· Hadronic calorimetry, is it needed or can we do it with tracking & EM-Cal. ( Jets reconstruction
· Integrate the small angle detectors in the machine lattice. → specification to choose technology; How small in angle can we go → synchrotron radiation
	Spring 2012
	No

	2010 det4
	Define concepts to measure luminosity.

Key item: What precision is needed for ep and for eA


	2010
	Yes

	2010 det5
	Define concept to measure polarizations of the beams

· Impact on machine design
· What precision is needed?

· electron polarization measurement: can we use the same technology for low and high-energy option?
	2010
	Yes

	2009

det6
	Cost estimate for high energy option of detector

(civil engineering)
	2012
	No

	2010 det7
	Define interface points on machine design

a. low energy staged version

b. full energy version
	2010 / 2012
	Yes


	Year/#
	Milestone
	Target Date
	Critical

	2009

ep-I
	Assemble a list of science questions that will drive the mission statement for ep scattering at an EIC, and a corresponding set of key measurements that will drive the machine requirements. ( EIC-1
	Fall 2009
	Yes

	2009

ep-II
	Define a matrix of physics reach vs. requirements and cost

a. For the medium energy option

b. For the full high-energy machine

Determine the optimal beam energies for the ep program, and if there is need for positrons. ( EIC-2
	Spring 2010
	Yes

	2009

ep-III
	Develop a viable strategy for solving the proton spin puzzle through measurement of the various contributions to the proton spin sum rule. ( EIC-4
	 Fall 2010
	Yes

	2009

ep-IV
	Determine the feasibility of obtaining tomographic images of the nucleon at an EIC, for example through exclusive processes.
	 Fall 2010
	Yes

	2009

ep-V
	Determine if there is a viable avenue for performing studies of electroweak physics at an EIC that are of broader value for Particle Physics.
	 Fall 2011
	Yes


	Year/#
	Milestone
	Target Date
	Critical

	2009

ep1
	Perform simulation studies of the spin structure function g1 and its Q2 evolution, in particular at small x, for both the medium and higher energy versions of an EIC.  Determine achievable precision of Bjorken sum rule integral.
	Fall 2009
	Yes

	2009

ep2
	Perform simulation studies of semi-inclusive DIS, for both the medium and higher energy EIC.
	 Fall 2009
	Yes

	2009

ep3
	Perform “global QCD analyses” of present DIS and RHIC data along with simulated EIC data, in order to see the impact on knowledge of polarized pdfs.

Determine the expected precision on integrals of

ΔΣ and ΔG.

Determine machine and detector requirements.

Determine impact on pdf knowledge in unpolarized case (FL, LHC, …).
	Spring 2010
	Yes

	2009

ep4
	Investigate observables that are known to be sensitive to parton angular momenta (Sivers/Boer-Mulders,…). 

Perform simulation studies of the corresponding spin asymmetries.

Explore theoretically if they can give insights into orbital contributions to proton spin sum rule.
	Fall 2010
	Yes

	2009

ep5
	Investigate possible relevance of kt-unintegrated distributions for LHC physics.
	Fall 2010
	No

	2009

ep6
	Perform simulation studies of exclusive processes such as DVCS, vector-meson production, at EIC.

Determine under which conditions these can be used in a practical way to obtain transverse images of the nucleon. Determine if there is a viable way to extract quark total angular momentum, with meaningful precision.

Determine requirements at EIC such as: optimal energy, detector capabilities, and availability of positrons.
	Spring 2011
	Yes

	2009

ep7
	Perform simulations of fragmentation studies at an EIC. Determine how a separation of current and target fragmentation can be achieved and what the demands are to machine and detector.

Investigate theoretically what might be learned from this about the transition from quarks to hadrons. 

Investigate theoretically what new insights target fragmentation would give into nucleon structure.
	Fall 2010
	Yes

	2009

ep8
	Perform simulations of photo-production reactions at an EIC: high-pT, Drell-Yan, …

Determine detector and collider requirements. 

Investigate if EIC would provide information in unpolarized case that is not already available from LEP and HERA.

Investigate the scientific merit in polarized case.
	Spring 2011
	No

	2009

ep9
	Perform simulation studies of (spin) structure functions at high Q2, where electroweak effects contribute. Determine what machine parameters are needed for meaningful results: energy, detection capabilities, and role for positrons.

Implement expected results into global analysis, in order to see impact on knowledge of parton distributions (polarized / unpolarized).
	Fall 2010
	Yes

	2009

ep10
	Determine if measurements of fundamental parameters of electroweak theory may be possible at an EIC, in particular the Weinberg angle and its running. Determine required luminosity for a meaningful result.
	Spring 2011
	Yes

	2009

ep11
	Investigate if EIC could play a role for electroweak physics beyond ep10, by discovering (or setting limits) on New Physics, for example through the lepton flavor violation process e→τ, or through new neutral-current interactions.

Investigate expected theoretical status in post-LHC era. Determine required luminosity.
	Fall 2011
	Yes
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