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AFTER@LHC Review

* General motivations and physics cases

 Comprehensive review of implementation options for a Fixed
Target program the LHC

* Detector requirements and expected performances

* Physics Projections
- High-x frontier for particle and astroparticle physics
- Spin physics
- Heavy-ion physics
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Physics Projections

Example: antiproton production at AFTER@ALICE FT
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Spin physics

Example: Drell-Yan single transverse spin asymmetry A at AFTER@LHCDb
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Heavy-ion collisions

Example: towards large rapidities

lab
=)
[§+]

1/N,,q.e AN/

Particle yields and azumthal anisotropies v, at large rapidities — powerful tool to
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access the QCD medium shear viscosity and temperature
Also: “Rapidity scan” of the QCD phase diagram
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Recent initiative:

Community Support for
A Fixed-Target Programme for the LHC

J.D. Biorken‘, N. BrambiIIaE, S.J. Brodsky1 . CIeymansB, F. Donato4, M.G. EchevarriaS, F Halzenﬁ, P. Hoyer?, A. Kusinag,
J.P. Lansbergg, P.J. Muldersm, C. F‘ajares”, H. Satz‘z, J. Seixas's, A. Signorim, D. Sivers15, M. Strikmanm, and
L. Szymanowski”

10-page overview of physics opportunities and implementation options
for FT programs at the LHC: https://indico.cern.chlevent/777124]

Submitted for the European Particle Physics Strategy Update
2018-2020 and endorsed by 148 physicists.
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Status

* Review of physics opportunities and implementation options submitted to the
Physics Reports and available at arXiv:1807.00603

* Physics projections used in inputs for the ESPP update
* Projections studies essentially concluded

* Implementation — pursued by interested experimental groups

Future

* Possible cooperation with proponents of the Electron-lon Collider to promote
synergy of EIC and Fixed-Target projects at the LHC

 Ready to perform additional feasibility studies provided they are clearly
identified and used by the proponents of the FT projects in LHCb and ALICE.
Coordination within the PBC in the next 2 years is very welcome.
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Heavy-ion collisions: toward large rapidities
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The four scenarios of temperature dependent nT/(e+P),
G. Denicol et al, PRL. 116, 212301

Particle yields and v at large rapidities -

powerful tool to constrain the temperature
dependence of the medium shear viscosity
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Rapidity scan of the QCD phase diagram

Larger rapidity — larger baryon AFTER@LHC: Comparable p, range to

chemical potential the RHIC Beam Energy Scan
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Sensitivity studies - assumptions

LHCb-like ALICE-like
Vs, = 115 GeV, L_ (p-H) = 10 fb* / year Vs, = 72 GeV, L_ (Pb-Pb) = 1.6 nb* / year
Vs, =115 GeV, L _ (p-Xe) = 100 pb™ / year Vs, =115 GeV, L _ (p-H) = 45 pb* / year

Vs, = 72 GeV, L _ (Pb-Xe) =30 nb*/ year

(Ref at same energy:
Ly (p-H) = 250 pb™* L™ (p-Xe) = 2 pb’)

Bent crystal + internal solid target:
Z ~ 0 + ALICE-like acceptance

Target Z = 0, microvertexing, particle ID, p ID




