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Part I

A fixed-target experiment using the LHC beam(s):
generalities
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A Fixed Target ExperRiment
Generalities

p + p or p +A with a 7 TeV p beam :
√

s ' 115 GeV (+Fermi motion)

Pb + p or Pb + A with a 2.75 TeV Pb beam :
√

s ' 65 GeV
(pp baseline: ISR !)

The beam may be extracted using “Strong cristalline field”
E. Huggerhøj, U.I Huggerhøj, NIM B 234 (2005) 31 (+ next page)

Expected luminosities with 5× 108 p/s extracted (1cm-long target)
Target r (g.cm-3) A L (mb-1.s-1) L (pb-1.y-1)

Liq. H2 0.07 1 21 210

Liq. D2 0.16 2 24 240

Be 1.85 9 60 600

Cu 8.96 64 40 400

W 19.1 185 30 300

Pb 11.35 207 16 160 (very preliminary !)
NA51 used 1.2m-long liquid H2 & D2 targets, this would give here

LH2/D2 ' 20 fb−1y−1
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Beam extraction: one possibility
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Part II

Two illustrative aspects:
AFTER as a quarkonium and dilepton (DY) factory
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A Fixed Target ExpeRiment
A quarkonium factory

Many hopes could be/have been put in quarkonium studies to

extract gluon PDF (γ− g/g − g-fusion process; “hard” scale: mQ)
probe the Quark Gluon Plasma (sequential suppression)

However, their production mechanisms are quite involved
and their experimental study is not only about detecting a dilepton

In pp, one should remove B feed down: vertex detector
as well as remove the excited-states feed down: γ detection

(yet, responsible for the sequential suppression)
In QGP studies in AA collisions, one should further

subtract Cold-Nuclear-Matter effects (nPDF, break-up, ...)

Yet, the physics case is still there !
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A Fixed Target ExpeRiment
A quarkonium factory

A study of direct J/ψ and Υ yield and polarisation (+ associated
production) would likely put an end to the discussion

χc,b are very badly known, even worse for the ηc
The latter are equally good probes
of glue in pp and QGP and AA
If not better probes, since the

LO processes are gg →
{χc,b,2

ηc,b
For that, we need , a vertex
detector, a good calorimetry (for γ)
& adapted triggers

AIM/HOPE: Extract g(x ,Q2) with
Q2 as low as 10 GeV2 from x = 10−3

up to ' one
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A Fixed Target ExpeRiment
A dilepton factory

ß Region in x probed by dilepton production as function of M``

M (GeV)
1 10 210

x

-510

-410

-310

-210

-110

1

Þ Above cc̄: x ∈ [10−3,1]
Þ Above bb̄: x ∈ [9× 10−3,1]

Note: xtarget (≡ x2) > xprojectile(≡ x1)
“backward” region

Þ sea-quark asymetries
via p and d studies

- at large(est) x : backward (“easy”)
- at small(est) x : forward (need to
stop the (extracted) beam)

ß To do: to look at the rates to see how competitive this will be
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Part III

One funnier example:
AFTER as photon-proton collider
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A Fixed Target ExpeRiment
One exotic illustration of the potentialities:
Ultra-peripheral collisions

Inelastic photoproduction of J/ψ via UPC∗

J/ψ, ρ, . . .
proton, 7TeV

Nucleus

Elab
γ ≃ 30 MeV

flux ∝ Z2

Thanks to the boost: W max
γ+p for a coherent photon emission (Z 2 fact.)

can be as high as 25 GeV !
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Disclaimer: these numbers suppose a dedicated trigger and are preliminary
∗(In the extraction mode, pile-up is drastically reduced)
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Part IV

Conclusion and outlooks
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Conclusion and outlooks

Both p and Pb LHC beams can be extracted without disturbing
the other experiments

Extracting 1% of the beam per run→ 5× 108 protons per sec
This allows for high luminosity pp, pA and PbA collisions at√

s = 115 GeV and
√

sNN = 62 GeV
Example: precision quarkonium studies taking advantage of

high luminosity (reach in y , PT , small BR channels)
target versatility (CNM effects, strongly limited at colliders)
modern detection techniques (e.g. γ detection with high multiplicity)

This would likely prepare the ground for g(x ,Q2) extraction
A wealth of possible measurements:
DY, Open b/c, jet correlation, UPC... (not mentioning secondary beams)

Planned LHC long shutdowns could be used to install
the extraction system

Precision version of RHIC at a reduced cost
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