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Overview

e Beam extraction technique using bent crystal and its
application at the LHC

e Expected luminosities and physics opportunities for a fixed
target experiment at the LHC

e Expected yields for quarkonium production studies
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Strong crystalline fields in bent crystals

Strong electric fields in the lattice
nuclei of a crystal in the rest frame
of the crossing particles

In a bent crystal, guidance of
particles < bending strength as

for a magnetic dipole

Many experiments for proton beam
extraction and collimation using crystals:
e RD22 (@ CERN-SPS (1990-95)

e E853 (@ FNAL-Tevatron (1993-97)

e INTAS @ U70 IHEP (2001-03)

e RHIC (2001-05)

e Tevatron (2005-11)

e UA9 @ SPS (2008-...)
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Strong crystalline fields 1n bent crystals

Strong electric fields in the lattice
nuclei of a crystal in the rest frame
of the crossing particles _>

In a bent crystal, guidance of
particles < bending strength as

for a magnetic dipole

SN, T ey |
Ge (110), 450 GeV protons
A. Baurichter et al., NIMB 164, 27 (2000)

Many experiments for proton beam S R T e R T BEEERES
extraction and collimation using crystals: o, 3 i ‘MG‘;K‘ i T
e RD22 @ CERN-SPS (1990-95) 05 ¥ & - i
e £E853 (@ FNAL-Tevatron (1993-97) g, .

e INTAS @ U70 IHEP (2001-03) S '

e RHIC (2001-05) £ ;

e Tevatron (2005-11) & o2 .

e UA9 @ SPS (2008-...) 0] (a) e

Deflection angle [mrad]
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Next: beam collimation experiment (@ LHC

UA 9 W. Scandale et al., JINST 6 T10002 (2011)
' BLM
Gonio BLM
I U Absorber |
E >
| T ~>e—

|
WAicro RP H

e LHC Committee approved beam bending experiments using crystals
at the LHC (LUA9 Collaboration)

e Beam collimation (@ LHC: amorphous collimator: inefficiency @
3.5 TeV proton beam = 0.2% — expected bent crystal inefficiency =
0.02%

e Tests at SPS 1n 2012 on proton and 1on beams for a LHC setup

e Long Shutdown 1 (2013): bent crystals in LHC beams
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Nos 49-50 | 3 & 10 December 2012

q W. Scand. ’ = Move articles avatlable at:
~ httpy/builetin.cern.ch

Partide physics: a valuable
driver of innovation in medi-
cine... and physics

This year marks the 10" anniversary
of the European Network for Light lon
Therapy (ENLIGHT), which Is a good
occasion alook back over the Important

contributions partikle physics has made
* LHC Comn to medicine over the years. its hard to
at the LHC know exactly where to start, but since

this year also marksthe 20 anniversary
of Georges Charpaks Nobel Prize, that

seems as good a place as any.
e Beam collir P
3.5 TeV pro
0.02% In this issue
News
Lo bent crystal tested wath g laser. F:l‘:::‘::s:anldedmdhnmmh !
e Tests at SPS Bent nedane... andphyic .
crystals can be used to deflect charged partide beams. Their use in high-energy {gﬂmhh‘mm 3
accelerators has been investigated for almost 40 years. Recently, a bent crystal was ﬂ-mmm :

irradiated for the first time in the HiRadMat facility with an extreme particle flux, which Deztinaten Seb:anew b for
o LOIlg Shutd aystals would have to withstand in the LHC. The results were very encouraging and E:"m -

confirmed that this technology could play amajor role in increasing the beam collimation whmmm&mn,unw
performance in future upgrades of the machine.

o~

Stronger seryles
The Hgg: besen on ter in laly
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Next: beam extraction experiment at the LHC

E. Uggerhoj and U.I Uggerhoj NIMB 234 (2005) 34
Continuous extraction in the beam dump line

TOE |/
o 9%
N ,
750m 300 200 100 0 I(|)0 200 300 750m
e Proton beam extraction
e Proposal for the insertion of a bent - Single- or multi pass extraction efficiency of 50%
Crystal 1n the LHC beam - Nbeam loss LHC ~ 10° p/ S — Nextracted beam = 5 108 p/ S

- Extremely small emittance: beam size in the extraction

- Bent, single crystal of S1 or Ge - 17cm long AL :
direction) 950 m after the extraction ~ 0.3 mm

crystal

- MKD kicker section at ~200 m from IP6

- Deflection angle = 0.257 mrad (~7 T.m
equivalent magnet)

- Distance of 7 ¢ to the beam to intercept and

e Jon beam extraction
- Tons extraction tested at SPS, is expected to be also

deflect the beam halo possible at LHC but needs more study
_ No loss in the LHC beam - May require bent diamonds (highly resistant to
radiations) P. Ballin et al, NIMB 267 (2009) 2952
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Next: beam extraction experiment at the LHC

E. Uggerhoj and U.I Uggerhoj NIMB 234 (2005) 34
Continuous extraction in the beam dump line

TOE
3lo 200 100 0 I|00 200 300 750m
e Proton beam extraction
e Proposal for the insertion of a bent - Sing! A
crystal in the LHC beam - s
: . Use LHC beams on fixed target
- Bent, single crystal of Si or Ge - 17cm long - Extre o e ol
crystal directi — 7 TeV proton beam (Vs ~115 GeV)
- MKD kicker section at ~200 m from IP6 * ptH, ptA
- Deflection angle = 0.257 mrad (~7 T.m elon 2.76 TeV Pb beam (Vsxn ~72 GeV)
equivalent magnet) OT1 Pb+A, Pb+H
- Distance of 7 6 to the beam to intercept and - lons:
deflect the beam halo POSSIbIC dL LT vuL LEEUs 110LE SLudy
_ No loss in the LHC beam - May require bent diamonds (highly resistant to
radiations) P, Ballin et al, NIMB 267 (2009) 2952
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Luminosities in pH and pA @ 115 GeV

Intensity: Npeam = 5.108 protons.s-! * Instantaneous Luminosity

Beam: 2808 bunches of 1.15x10!'p = 3.2x10“p L =Npeam X Nyarget = Npeam X (P X € X N, )/A
Bunch: Each bunch passes IP at the rate: ~11 kHz — Nyea= X 108 p*/s

[nstantaneous extraction: IP sees 2808 x 11000~3.107 — e (target thickness) = 1 cm

bunches passing every second — extract ~16 protons

in each bunch at each pass . TIntegrated luminosity

Integrated extraction: Over a 10h run: extract ~5.6% of :
— 9 months running/year

the protons stored in the beam

— 1 year~107s
Target p A L | L

(1 cm thick) (gcm™) wb'shy (b lyrh
solid H 0.088 | 26 260
liquid H 0.068 | 20 200
liquid D 0.16 2 24 240
Be 1.85 9 62 620
Cu 8.96 64 42 420
W 19.1 185 31 310
Pb 11.35 207 16 160

= Large luminosity in pH(A) ranging from 0.1 and 0.6 fb-! for a 1 cm thick target
= Larger luminosity with 50 cm or 1 m H2 or D2 target (1 m < 20 /tb/yr=LHC 1n 2012)
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Luminosities in PbA @ 72 GeV

* Intensity: Npeam = 2.10° Pb.s!

— Beam: 592 bunches of 7x107ions =4.1x10'%10ns

¢ Instantaneous Luminosity

L= Nbeam

x N =N

Target

Bunch: Each bunch passes IP at the rate ~ 11 kHz

Instantancous extraction: IP sees 592 x 11000~6.5.10
bunches passing every second — extract ~0.03 1ons in

each bunch at each pass

Integrated extraction: Over a 10h run: extract ~15% of
the ions stored in the beam

— N

beam

=2 x 10° Pb/s

beam

e (target thickness) = 1 cm

Integrated luminosity

1 months running/year

1 year ~ 10% s
Target p A L L
(I cm thick) (gecm™) (mb~'s") (nb~'yr )

solid H 0.088 | 11 11

liquid H 0.068 | 8 8
liquid D 0.16 2 10 10
Be 1.85 9 25 25

Cu 8.96 64 17 17

W 19.1 185 13 13

Pb 11.35 207 7 7

Xx(pxexN,)/A

= AFTER provides a large luminosity to study QGP related measurements
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Polarizing the hydrogen target

e Instantaneous Luminosity

L= Nbeam 8 NTarget - Nbeam i (p XeXx NA)/ A
— Nyeam=2 X 108 p*/s xp! range corresponds to Drell-Yan measurements
— e (target thickness) = 50 cm
Experiment particles energy /s .rI, L
B (GeV) (GeV) (nb~'s™")
| |
"COMPASS = +p' 160 174 02+-03 2
COMPASS #*+p' 160 17.4 ~0.05 2
(low mass)
RHIC p'+p collider 500 0.05+0.1 0.2
J-PARC p+p 50 10 05+09 1000
PANDA p+p 15 55 02+04 02
(low mass)
PAX p'+p collider 14 0.1+09 0.002
NICA p'+p collider 20 0.1+0.8 0.00]
RHIC pl+p 250 22 02:05 2
Int. Target |
RHIC pl+p 250 22 02+05 60
Int. Target 2

= AFTER provides a competitive uminosity to study target spin related measurements
= Complementary x, range with other spin physics experiments
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Rapidity boost 1n a fixed target mode

* Very high boost: _

: projectile
— With 7 TeV beam

y=s/(2mp) = 61.1 and ycms = 4.8 @ ~
— With 2.76 TeV beam " target

y = 38.3 and ycms = 4.3 1 X2 O
¢ YIab — YCM + yCMS /
forward region: ycm>0 For a2 — 1 process (e.g. gg—QQbar)

backward region: ycm<0

= M/\s e*yCM
e 1 =-Intan 0/2 (=y for massless X1,2

particles)
— With 7 TeV beam yeum - QQbar CMS rapidity
ycm= 0 <= 0 ~ 16 mrad (0.9°) M : QQbar mass

¢ Yab= 48 oyecm=0—x,=x,

« backward region: ycm <0 — x, <X,
¢ Via(J/¥)~12 - x,=1

* Yian(Y)~24—-x,=1

Good condition to access large target x> and low xg=x1-x2—-1: target-rapidity region
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Physics opportunities of A Fixed-Target ExpeRiment (AFTER) @LHC

* Idea: use LHC beams on fixed target e —
- A G Contents lists available at SciVerse ScienceDirect
7 TeV proton beam (Vs ~115 GeV) S is;}
* ptH, ptA "””Z%‘Y‘ Physics Reports
2.76 TeV Pb beam (\/SNN ~72 GCV) l.l SEVIER journal homepage: www.elsevier.com/locate/physrep

* Pb+A, Pb+H
Phys. Rep. (2012), 10.1016

. L . Physics opportunities of a fixed-target experiment using LHC beams
* High boost and luminosity giving access
S.J. Brodsky?, F. Fleuret®, C. Hadjidakis©, J.P. Lansberg “*

to
I SLAC National Accelerator Laboratory, Stanford University, Menlo Park, CA 94025, USA

— QCD at large X ® Laboratoire Leprince Ringuet, Ecole polytechnique, CNRSIN2P3, 91128 Palaiseau, France
CIPNQ, Université Paris-Sud, CNRS/IN2P3, 91406 Orsay, France

— nPDF and nuclear shadowing

. . . ; ARTICLE INFO ABSTRACT
— Spin physics using polarized target
. Article history: We outline the many physics opportunities offered by a multi-purpose fixed-target
- W/Z pI'OdllCthIl near threshold Accepted 10 October 2012 experiment using the proton and lead-ion beams of the LHC extracted by a bent crystal.
Available online xxxx In a proton run with the LHC 7 TeV beam, one can analyze pp, pd and pA collisions at

editor: M. Ramsey-Musolf center-of-mass energy /5w = 115 GeV and even higher using the Fermi motion of the

nucleons in a nuclear target. In a lead run with a 2.76 TeV-per-nucleon beam, /Syy is as
high as 72 GeV. Bent crystals can be used to extract about 5 x 10* protons/s; the integrated
— Other ? LHC beam 1as7 IS ‘ [ _

s Fixed-target experiment luminosity over ayear reaches 0.5 fb~' onatypical 1 cmlong target without nuclear species
limitation. We emphasize that such an extraction mode does not alter the performance of
the collider experiments at the LHC. By instrumenting the target-rapidity region, gluon
and heavy-quark distributions of the proton and the neutron can be accessed at large x and

: : even at x larger than unity in the nuclear case. Single diffractive physics and, for the first
¢ Multl-purpose experlment time, the large negative-x; domain can be accessed. The nuclear target-species versatility
provides a unique opportunity to study nuclear matter versus the features of the hot and
dense martter formed in heavy-ion collisions, including the formation of the quark-giuon
plasma, which can be studied in PbA collisions over the full range of target-rapidity domain
with a large variety of nuclei. The polarization of hydrogen and nuclear targets allows
an ambitious spin program, including measurements of the QCD lensing effects which
underlie the Sivers single-spin asymmetry, the study of transversity distributions and
possibly of polarized parton distributions. We also emphasize the potential offered by pA
ultra-pernipheral collisions where the nucleus target A is used as a coherent photon source,
mimicking photoproduction processes in ep collisions, Finally, we note that W and Z bosons
can be produced and detected in a fixed-target experiment and in their threshold domain
for the first time, providing new ways to probe the partonic content of the proton and the
TIOCICUS.

— Quark Gluon Plasma

Keywords:

M PN Cynthia Hadjidakis ~ Orsay  December 712012 © 2012 Elsevier BV, 44 rights reserved.
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Gluon distribution at large x

Gluon distribution function in the
proton: very large uncertainty at large x
also at large Q

Unknown for the neutron

Large uncertainty in nuclei at large x
(LHeC will probe the low x)

NNPDF2.1 NNLO, Q° = 2 GeV*
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Gluon distribution at large x

2,0 1 1 TV ranl | 1 IR R R | 1 1
Gluon distribution function in the ! !

proton: very large uncertainty at large x gluon (u = 100 GeV)
also at large Q

>
4
Unknown for the neutron =
©
Large uncertainty in nuclei at large x 5
(LHeC will probe the low x) 0
51.0
g8 B
O a
- ul
iy =
:
0.7
— —
4 K
2 B
05: 1 | lllllll A 1 lllllll 1 Ll
10~° 10~% 10~1 100
X

JPN Cynthia Hadjidakis ~ Orsay  December 72012 11
OrsAT



Gluon distribution at large x

Gluon distribution function in the

LHeC CDR J. Phys. G 39 (2012) 075001

proton: very large uncertainty at large x e - | ! 1 4
also at large Q = ~ BBEE EPSO9NLO '
. -] 1.2
Unknown for the neutron O
- 2 1.0
Large uncertainty in nuclei at large x .
(LHeC will probe the low x) 'I_I (.8
cl
& 0.6
3 0.4
= bon
o 0.2
0.0
-4 -3 -2 -1
10 10 10 10 1
£
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Gluon distribution at large x

LHeC CDR J. Phys. G 39 (2012) 075001
| |

Gluon distribution function in the
proton: very large uncertainty at large x

)

1.4
also at large Q =
2 .2
Unknown for the neutron O
o | A 1.0
Large uncertainty in nuclei at large x .
(LHeC will probe the low x) 'l_l' — 0.8
o
® 0.6
* Experimental probes @ AFTER = 0.4
— Quarkonia = . '
— Isolated photons S 0.2
— High pr jets (pr> 20 GeV/c)
— to access target x, = 0.3 - 1 (>1 Fermi 4 . s | 0.0
motion in nucleus) 10 10~ 10~ 10 |
£

* Target versatility
— Hydrogen

— Deuteron (neutron)
— Nuclei
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Heavy-quark distribution at large x

Intrinsic charm motivated by non
perturbative models of hadron structure

All different charm pdfs (DGLAP or
intrinsic charm) in agreement with DIS

data

Pumplin et al. Phys.Rev. D75 (2007)
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Heavy-quark distribution at large x

Intrinsic charm motivated by non
perturbative models of hadron structure

All different charm pdfs (DGLAP or
intrinsic charm) in agreement with DIS

data

* Experimental probes @ AFTER
- Open charm (D meson or displaced-

vertex lepton)
- Open beauty
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- DGLAP :
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0.02 :* ;
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Boer-Mulders etffect

Parton distribution functions pdfs (x, Q%) —
(x,kT,Q?): 3D or Transverse Momentum Dependent
(TMD) pdfs

Boer-Mulders effect: correlation between the parton
kr and its spin (in an unpolarized nucleon)

&) - @
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Boer-Mulders etffect

Parton distribution functions pdfs (x, Q%) — 0.8 l?olef’ a'fd {Jifw,"/fol Phy S;I?e,v’, D‘?6 (20121) ,0,9[,’0,07
(x,kTt,Q?): 3D or Transverse Momentum Dependent
(TMD) pdfs o7 | Vo *do/dg i
. '.“.. XO ............
06 F (h78=0) 1 .

Boer-Mulders effect: correlation between the parton
kr and its spin (in an unpolarized nucleon)

Double-node structure of transverse-momentum

distributions predicted for scalar and pseudoscalar

quarkonia — give access to the Boer-Mulders
TMD pdf for gluons
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Boer-Mulders etffect

Parton distribution functions pdfs (x, Q%) — 08 l?o,ef’ m?d {)I,S‘frfo, Phy s:I?e'v.' D‘l% (20121) ,0,91,’0,07
(x,kt,Q?): 3D or Transverse Momentum Dependent
(TMD) pdfs 0, | “Vo*do/dq _
- '.‘ XO ............
| 06 F (7€ = 0) %o :
Boer-Mulders effect: correlation between the parton _ 3 B
Kt and its spin (in an unpolarized nucleon) 05 MQ —==~ _
& - @ '
— /N \
i / AN i
03 /NN APy =1GeV' S
Double-node structure of transverse-momentum 02 F ’ \\ _
distributions predicted for scalar and pseudoscalar '
quarkonia — give access to the Boer-Mulders 01 F o -
TMD pdf for gluons _ h
0 | | | 1 1

* Experimental probes @ AFTER
- scalar and pseudoscalar quarkonia: yco, %b0, Nc,
N (PID and modern calorimetry)
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Sivers effect with a transversaly polarized target

Polarizing the target: measuring asymmetry to access the 3D
or Transverse Momentum Dependent (TMD) pdfs.

Sivers effect in a transversaly polarized nucleon:
correlation between the parton kr and the proton spin

O @
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Sivers effect with a transversaly polarized target

Polarizing the target: measuring asymmetry to access the 3D
or Transverse Momentum Dependent (TMD) pdfs.

Sivers effect in a transversaly polarized nucleon:
correlation between the parton kr and the proton spin

I. Liu and B.Q. Ma Eur.Phys.J. C72 (2012) 2037

0.2
Vs =115 GeV
0.1- =5
e Experimental probes @ AFTER ~ Q i >GeV
- Drell-Yan — quark Sivers effect 3 g
- Quarkonia, Open Charm and Beauty (B and D 3,00
mesons), isolated y and y-jet — gluon Sivers <L
effect -0.1
* Large asymmetries (~20%) predicted in &5 -
Drell-Yan for the target-rapidity region (xr = -0.8 -0.4 0.0 0.4 0.8
Xbeam - Xtarger < 0) Where the kr spin correlation e
1s the largest Sin(26—6s)

Fig. 29 The sin(2¢ — ¢5) azzmuthal asymmetry Ar;; " depending
on xr of target proton polarized pp Drell-Yan process at Q = 5 GeV.
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W, Z production 1n the threshold region...

With high luminosity fixed-target experiment, W and Z production accessible
Unique opportunity to study the W and Z production near threshold (@ AFTER
Very large x partons in the nucleon/nucleus target probed

Large NLO and NNLO corrections: QCD laboratory near threshold at large scale

If W’/Z’ exists, similar threshold corrections than W and Z

But also: very forward (backward) physics:
semi-diffractive physics
ultra-peripheral collisions 1n pp, pA and PbA —Lech Szymanowski
(Timelike Compton Scattering)

dl‘ Lt FLIL LI
OR3AT
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Quark Gluon Plasma

In nucleus-nucleus collisions at high ultra-

relativistic energy — Quark Gluon Plasma
(QGP) formation

RHIC energy scan shows suppression of

particles at Vsnn = 39, 62, 200 GeV (n°, J/'P, ...)

but low statistics for Vsny < 200 GeV and
scarse / no pp and pA reference

Cold Nuclear Matter (1. not Hot from QGP)
measured in pA

PHENIX Collaboration arXiv 1208:2251
1.6;
B - R,.(200 GeV) PRC 84, 054912 (2011)
Global sys.= + 9.2%
R,.(62.4 GaV) = PHENIX datalour estimate
Global sys.= £ 29.4%
R,,(39 GeV) = PHENIX data/FNAL data

1.4

Global sys.= ' 19%
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Quark Gluon Plasma

In nucleus-nucleus collisions at high ultra-
relativistic energy — Quark Gluon Plasma
(QGP) formation

RHIC energy scan shows suppression of
particles at Vsnn = 39, 62, 200 GeV (n°, J/'P, ...)
but low statistics for Vsnn < 200 GeV and
scarse / no pp and pA reference

Cold Nuclear Matter (1. not Hot from QGP)
measured in pA

PHENIX Collaboration arXiv 1208:2251

1.6;
. 5 . R,.(200 GeV) PRC 84, 054912 (2011)
 Experimental probes @ AFTER \s = 72 GeV C Globel syemt D:2%
_ Quarkonia 14+ R,.(62.4 GaV) = PHENIX datalour estimate
' Global sys.= £ 29.4%
- J ets 1.2 R,.(39 GeV) = PHENIX data/FNAL data
- Low mass lepton pairs || ..o 5 oot SO
oo 2osl Iy -, 1.2 <ly| < 2.2
o0
* Target versatility 0.6
- In PbA, different nuclei: A-dependent studies oul N E
. . . L ]
- In pA, precise estimate of Cold Nuclear effect ._ s a g B
1th pA collisi 0.2 | #
with pA collisions ")
% 50 100 150 200 250 300 350, 400
Npart
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Quarkonium yields in pH and pA @ 115 GeV

In pp
= RHIC @ 200 GeV x 100 with 10 cm thick

H target
=> Comparable to LHCb if 1m H target

= Detailed studies of quarkonium production

(pt, ¥, polarization, different quarkonium
states, new observables: J/Y¥Y pair, J/Y+D, J/¥Y

+v, ...)

In pA
= RHIC @ 200 GeV x 100 with 1 cm Pb

target
=> Detailed studies of cold nuclear matter

effect in pA (p1, v, A, ...)

Also very promising in PbA

Target ‘dI.L B{(’tﬂv—{wi o B((dN—',r[
l0cmsolidH 0 I

10 cm liquid H 2
. 10 cm liquid D 2.4
| cm Be 0.62
| cm Cu 0.42
lcmW 0.31
1 cm Pb 016 7 10 , P
0.05 3.6 107 1.8 10°
pp low Pr LHC (14 TeV) 2 1.4 10° 7.2 106
pPb LHC (8.8 TeV) 104 1.0 107 7.510*
PP RHIC (200 GeV) 1.2 1072 48 10° 1.2 10°
dAu RHIC (200 GeV) 1.510°¢ 2.4 10° 5.9 10°
dAu RHIC (62 GeV) 3.810° 1.2 10* 1.8 10°

Luminosity per year in fb!

Cynthia Hadjidakis ~ Orsay = December 72012
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Earlier studies with ALICE as a fixed target experiment

Proposition

Using ALICE as a fixed target experiment
Kurepin et al. Phys.Atom.Nucl. 74 (2011)

EMCAL AN\ L3 magnet

TRD
Dipole magnet

TPC
v —~-.\_I.T_S 4 Beam shielding

Muon filter

Geometrical Acceptance @ 115 GeV
Simulation @ 115 GeV for J/y — p"u with p detected in the muon arm of ALICE (2.5<1 <4)
A geometrical Acceptance of 8% for J/y (4 ) — utu (2.5<y <4) is estimated

J‘PN Cynthia Hadjidakis ~ Orsay =~ December 712012
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Accessing the large x gluon in the target

PYTHIA simulation

o(y) / o(y=0.4)

statistics for one month

5% acceptance considered
3S5<ycm <05 <1.3<y<S53

Statistical relative uncertainty
Large statistics allow to access
very backward region

Gluon uncertainty from
MSTWPDF

- only for the gluon content of
the target

- assuming

Xy = M jrp/Ns eyCM

J/¥
Yem~ 0 — x,=0.03
Yem ~-3.6 —x,=1

= 0.4)

o(y) / oly

-

Relative uncertainty

0.5

14

1.2

0.8

e J/¥Y— pu'uw - PYTHIA
pp at Vs = 115 GeV =
1 month o

5% acceptance

- W
- W

l l 1 1 1 1 l

e MSTW gluon uncertainty

3 2 1 0
yCM

=> Precise measurements 1n the target-rapidity region allow to access large x gluon

content of the target

= Next: estimate the yield for nep and yc b (cleaner theoretically)
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Conclusion

e LHC proton and lead beams continuous extraction with
bent crystal offers many physics opportunities

e High boost and large luminosities provide access to large
and very large parton x measurements for quarks and
gluons: QCD laboratory at large x

* Fixed-target mode allows for target versatility: hydrogen,
deuteron, nucleus (nuclear effect and QGP), polarized
target (spin physics)

e AFTER designed as a multi-purpose experiment

‘-‘r o g arhee
ORsAT
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A

AFTER @ LHC

http://after.in2p3.1fr

M. Anselmino (Torino), R. Arnaldi (Torino), S.J. Brodsky (SLAC), V. Chambert (IPN), J.P.
Didelez (IPN), B. Genolin1 (IPN), E.G. Ferreiro (USC), F. Fleuret (LLR), C. Hadjidakis
(IPN), J.P Lansberg (IPN), C. Lorcé (IPN), A. Rakotozafindrabe (CEA), P. Rosier (IPN), I.
Schienbein (LPSC), E. Scomparin (Torino), U.I. Uggerhgj (Aarhus)

Looking for partners!
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a* Ky ECT* 'European Centre for Theoretical Studies in Nuclear Physics

:scr*: | _ and Related Areas
** ** 7 A N
ECT* ‘exploratory’ workshop: = ™® .

“Physics at a fixed target
experiment using the LHC beams”

. February4 February 13, 2013

'This Is an exploratory workshop which aims at studying -
In detail the opportunity and feasibility of fixed-target :
experiments using the LHC beam.’




