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Advantages of a fixed target
FTE :
/a experiment at LHC

v Advantages of a fixed-target experiment:

* high luminosities with dense targets
* target versatility
* possibility to polarize target
- spin physics program
* access to large Feynman |x |
> With LHC beams:

7 TeV proton beam on a fixed target

CMS energy: /s-= [2myE, af-l 15 GeV 1 | Rapidity shift:
Boost: y=+Is/(2m,)=~ 60 Yoy =0—y,, =438

2.76 TeV Pb beam on a fixed target

ey
CMS energy: /Sw =+2myE, ~72 GeV - | Rapidity shift:

Boost: y ~ 40 Yeu =0

= Viap = S




Advantages of a fixed target
FTE :
/a experiment at LHC

v Testing QCD at large x = (0.3,1)

center of mass system (CM) target rest frame (Lab.)
yam = 0 (yam > 0)
=X, O—;—;—L—O <>
yam <o
X1 € X O X, ™ <:> O

v Entire forward hemisphere —y > 0 —within: 0° <6 _ < 1° - large
occupancy — more challenging

v Backward region - y_ < 0 — at large angles in the lab frame — low
occupancy, no constrain from a beam pipe

* Backward physics accessible

e Access to partons with momentum fraction x , — 1 in the target
X, = -1)




FTER Beam extraction using bent crystal
el

/  Paossible fixed-target mode UR S

standard collimation crystal-based collimation (ideally)

beam core beam core

p r I I-I-|| a r"}..- : " — :: |- I.r :t-d"
channeling

absorbers

Crystal-based collimation To beam extraction
- UA9 (@SPS) - CRYSBEAM

Standard collimation today

W. Scandale et al., JINST 6 T10002 (2011)

Direct view of the channeled beam

-E ._‘ 120 _E 250 ..____,___:_ .!:._'_.'--" - . == i
Lof b | channeling

50

5 100 150 200 250
pimel number

S. Montesano, W. Scandale, Joint LUA9-AFTER
meeting, Nov. 2013




FTER Beam extraction using bent crystal
el

v Beam collimation @LHC: amorphous collimator, inefficiency of 0.2% (3.5 TeV p beam)
* Expected bent crystal inefficiency: 0.02%
UA9: test @SPS on the crystal with proton and ion beams
LUA9 (beam bending experiment using crystal): approved by LHCC
2 bent crystals installed in IR7 during LS1
2015/2016 first tests with beams

> Proton beam extraction:

* Single or multi-pass extraction efficiency of 50%

* LHC beam loss ~ 10°p* s - extracted beam : 5 x 10°p* s

* Extremely small emittance: beam size (in the extraction direction) 950m after the
extraction: 0.3mm

> Jon beam extraction

* Successfully tested at the SPS, should also work at the LHC (p. Ballin et al, NIMB 267 (2009) 2952)




@:\ Internal gas target: SMOG@LHC

v Possible fixed-target mode

SMOG: System for Measuring Overlap with Gas

Flow to VELO

restriction

=» injection of Ne-gas into VELO

- Noble gases favored

v

v

“fill” valve

volume

; '. ;__.:
.,,‘_' PV501

: High pressure

1
1 -,&
TRk

Low density Ne-gas injected into
VELO in LHCb
Short pNe pilot run at Vs = 87 GeV

in 2012
LHCb-CONF-2012-034

Short PbNe pilot run at Vs = 54 GeV
in 2013

More details on SMOG in the
Michael Schmelling's talk,
earlier today

- As for now, target polarization is not possible with SMOG

- Internal gas target can be polarized, would be another

system with respect to SMOG



iFTE)i Luminosities in pH and pA at
= "ISNN = 115 GeV With bent crystal

7/ Instantaneous luminosity: L=¢@_ .. XN .. = @y X(OXIXN,)/ A
[ is a target thickness

v/ ¢ beam =5 x10° p* s (50% of the beam loss)

v/ Integrated luminosity - LHC year — 9 months running = 10’ s

Target p (g.cm™) A L (pb's?) [ L (pbyr?)
Liq H, (Im) 0.07 1 2000 20000
LigD, (1Im) 0.16 2 2400 24000

Be (1cm) 1.85 9 62 620

Cu (1cm) 8.96 64 42 420

W (1cm) 19.1 185 31 310

Pb (1cm) 11.35 207 16 160

- Large luminosities comparable to LHC - with 1 m long H (D ) target,
3 orders of magnitude larger that at RHIC




FTE Luminosities In pA -
Za bent crystal vs SMOG

With bent crystal SMOG
based on the pilot run
Target p(gcm?®) A L (pb's?) [L(pb'yr?) Target: Ne gas
Be (Icm)  1.85 9 62 620 * Ne target density: 10° mbar
Cu(lcm)  8.96 64 42 420 *L. =8 ub's

v Higher instantaneous luminosities using a bent crystal compare to what is

expected from SMOG from the pilot run - 62 pb's™ with 1cm Be target vs 8
1b's™ for Ne in SMOG

v Higher Ne pressure needed in SMOG in order to reach comparable
luminosity as in the bent crystal case

v assuming 1 year of running with proton beam and P = 10 mbar one can
obtain comparable luminosity as in the bent crystal case

* Increasing the pressure is not expected to decrease the beam life time

* Tests for long runs have to be done — 1-week SMOG test proposed in LHCDb for
the next year



@;\ Luminosities in PbA at vs =
— 72 GeV With bent crystal

7/ Instantaneous luminosity: L=¢@_ .. XN .. = @y X(OXIXN,)/ A
[ is a target thickness
v/ ¢ beam =2 x10°Pb s™

v/ Integrated luminosity - LHC year — 1 month running = 10°s

Target p (g.cm?3) A L (mbls?) [L (nb'yr™)
LigH, (1m) 0.07 1 800 800

LigD, (1m) 0.16 2 1000 1000

Be (1cm) 1.85 9 25 620

Cu (1cm) 8.96 64 17 17

W (1cm) 19.1 185 13 13

Pb (1cm) 11.35 207 7 7

- Planned luminosity for PHENIX Runl5 AuAu 2.8 nb™ (0.13 nb™ at 62 GeV)
> Nominal LHC luminosity for PbPb 0.5 nb™!
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FTER  Physics Highlights: AFTER @ LHC

A
Physics Reports 522 (2013) 239

Physics Reports 522 (2013) 239-255

Contents lists available at SciVerse ScienceDirect

FHY=ICH HEE FIHTS

Physics Reports

journal hemepage: www.elsevier.comilocate/physrep

Physics opportunities of a fixed-target experiment using LHC beams
S.J. Brodsky *, F. Fleuret”, C. Hadjidakis©, ].P. Lansberg “*

4 SLAC National Accelerator Laborarory, Stanford University, Menlo Park, CA 94025, U5A
b [ aboratoire Leprince Ringuet, Ecole polyrechnique, CNES/INZP3, 01 128 Paloisequ, France
SIPND, Dniversiré Paris-5ud, CNRSIN2P3, 91406 Orsay. Fronce

Contents
1. Introduction.. 6.  Deconfinement in heavy-1on colliSions . .......ccvvveeeereveeern,
2. Key numbers anrj fealurﬁ-s 6.1, Quarkonium Studies ..o e e,
3. Nucleon partonic struttur-:-. R — 62. Jetquenching ...
3.1 Drell-Yan... 6.3. Direct photoi ... —
3.2, CGluonsin rhe pl roton at Iargf A ot e n e nmnen 6.4. Deconfinement and th-: targcl: rn:st framc
321, QUALKOMIA oo erceeee e e ceneeenem e sesos e meees G5, Nuclear-matter Baseline ... e e
3220 JBES i e e 7. W andZ boson production in pp, pd and ,r:tA collisions...
7.1.  First measurements in pA............
3.23. Direct/isolated photons ... oo 72.  W/Z production in pp and pd ....................................
3.3.  Gluonsin the deuteron and in the neutron.......... 8.  Exclusive, semi-exclusive and backward reactions...............
34.  Charm and bottom in the profon.................. 8.1.  Ultra-peripheral colliSions ..o sessesnessennes
341 [}pen—charm Production..... e 82  Hard diffractive reactions.. . .
34.2. [/ + D meson production ................ 8.3. Heavy-hadron (clﬂ'frat:twe] prod uction at xp —> — 1
343, Heaw-quark plus photon production ... 84, Very backward physics...
4. Spin physics... B.5,  Direct hadron prﬂduf:tmn . .
4.1. Transverse SSA and DY.. o = 9. Further potentialities of a Iugh ener gy ‘fixed- t:]l‘gfl't ser- up-..
4.2, Quarkonium and heavy- quark transverse SS.P'L 9.1. D and B physics ...
43, Transverse 55A and photon.............. 092. Secondary bear‘ng
44.  Spin asymmeiries with a final state P':'L’“"E*““:'“ 93. Forward studies in relation with cosmic shower .
5. Nuclear matter .. - everesiersseeeeensenessiereiies 10, CONEIUSIONS rrrsoeesseeess e seesesseessoseessesessese e eesoe e
51 Quark nPDF Dmll ‘I’a.n in pA ancl th ACKNOWIBAZIMEIES «.vevemvivicscvereerseseeemsesen s enesescessesens sensmsen.
52, Gluon nPDF... - RO EIEIICES . vovisriressasssssnsssssrassaesta et ssnmbenssusrasssssssbs sussnssns sussnssen:

52.1. Isulated phomns and ph{-mn—Jer COrl elanuns ....................................................
522,  Precision quarkonium and heavy-flavour studies ...,
5.3,  Color filtering, energy loss, Sudakov suppression and hadron break-up in the nucleus

11



@:‘ Physics Highlights: AFTER @ LHC
— pp and pA @ Vs = 115 GeV

v Nucleon partonic structure
® Gluon pdf in the proton — large uncertainties at high x
¢ g (X)=g,(x)?
> Measure: quarkonia, isolated photons, high-p._ jets
> Multiple probes to check factorization
v Heavy-quark distribution at large x in the proton
> Measure: open heavy flavours
v Spin physics
® Gluon Sivers effect

o Linearly polarized gluons: h &

* Single Spin Asymetry in DY and HF studies

v W and Z production near threshold ?

12



FTER  Physics Highlights: AFTER @ LHC
— pp and pA @ Vs = 115 GeV

v/ Understand dynamic of large-x gluon in nucleon

. 2.0 T T T
> Quarkonia | |

gluon (u = 100 GeV)

> [solated photons
> High-p_ jets (> 20 GeV/c)

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

large Q
v Unknown for the neutron

CTZL{EIB gluon uncer tainty
-2 =)

015- 1 IIIIIII| | IIIIIIII

-3 -2 “1 490
+ With AFTER@LHC: ? o 1o
e Access to target x = 0.3 -1 (>1 Fermi ,LE866 Phys.Rev.Lett., 100, 062301 (2008)
. . © o | | r_-l| 5 E E:ll m| - I ]
motion in nucleus) A PR ‘ = :
o ;E:}J 1 E ? T I
* Different targets: i T i
> Hydrogen pp, pd, pn Sor & Droll—Yan %
© 0.6 _ . L [T |

Q Q.05 .1 015 .2 0.25 0.3 0.35

> Deuteron (neutron) X




4

v

FTE

PP @ Vs = 115 GeV

Heavy-quark distribution at large x

> Open charm

0.056 o |
- charm
> Open beauty 00t [ . -
[ DGLAP
% 0.03 :— —
Pin down intrinsic charm £ b -
o
v Non-perturbative models of hadron N E
structure .,{»:'; N _“"‘:r:‘igm
0001 e™ oz os P
v Different charm pdfs (DGLAP or *
c 1 e . . 008 prrr— I
models with intrinsic charm) are in : charm
agreement with DIS data g SeaLike |
» With AFTER@LHC A T ‘
* Good coverage in the target L E
rapidity region —

ﬂlaﬂmll | L

| i Ll

10"y

e High luminosity to reach large x

1 1 1
o™t o102 05

1 1 1 -
d 2 i 4 5 BT HEB]

Physics Highlights: AFTER @ LHC
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X

CTEQ6.5C with
intrinsic charm

Pumplin et al. Phys.Rev. D75 (2007)
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"TER  Physics Highlights: AFTER @ LHC

PP @ Vs = 115 GeV

v Linearly polarized gluons: h -2

v 1
> “Boers-Mulder” effect: correlation between the @ i @
kT ket

parton k_ and its spin (in unpolarized nucleon)

> Scalar and pseudo-scalar quarkonia —
XCO’ XbO’ T]c’ nb

0.8
Low-p_C-even quarkonium production is a good 07 |
probe of gluon Transverse Momentum Dependent 0.6 ;
(TMD) pdfs

0.5
Low-p,. of scalar and pseudo-scalar quarkonia are
affected differently by the linearly polarized gluons
in unpolarized nucleons
With AFTER@LHC 02T

* Boost — better access to the low-p,_C-even quarkonia

0....[.

* M. (LHCb 1409.3612), (M ,), back-to-back Jy + v, J/y +
JIy

04 r

03 r

0.1 r

unpolarised nucleon

Boer Plsano PRD 86 (2012) 094007

0 0.5 1 1.5 2 25 3

qr (GeV)
15



@:‘ Physics Highlights: AFTER @ LHC
— PbA @ Vs, = 72 GeV, pA @ Vs, = 115 GeV

v/ Gluon distribution in nucleus at large x

> Quarkonia
> [solated photons
> High-p_ jets (> 20 GeV/c)

v Large uncertainty in nuclei at large x,
unknown gluon EMC effect

+ With AFTER@LHC:

» Access to target x, =0.3-1 (>1 Fermi
motion in nucleus)

* With different targets:

> probing A dependence of
shadowing and nuclear matter effects

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

— BEEE FPSO09NLO 1.4
m— i ] | 9
1.0

0.8

0.6

0.4

0.2

0.0
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"TER  Physics Highlights: AFTER @ LHC

PbA @ Vs =72 GeV

v Gluon distribution in nucleus at large x
* EIC, LHeC experiments do not help much
> Quarkonia, isolated photons, high-p,_ jets
v Quark-Gluon Plasma

* Experimental probes

CMS, PRL 109 (2012) 222301
S IR B LA BN IR BRI
i CMSPbPb (s, =2.76 TeV
£ Cent. 0-100%, lyl <2.4
LIHI:=-1ED!'L|:'.1 ]
p': = 4 Ge\Vlec

:
L

Events /(0.1 GeV/c® )
=]
2

[ 4]
&

* data
> Quarkonia 600} iotal PbPb fit
| ] P background
> HF jets quenching +00f L e e

m
8

> Low mass lepton pairs

. ”7ilagl T EEEET '1|2""1|3""1_4
> Direct photons Mass(uyr) [GeVIc’]

* (Sequential ?) suppression of different quarkonia states — good
resolution needed

* In PbA, different nuclei, A-dependent studies

* Precise estimation of Cold Nuclear Matter effects from pA

v/ Ultra-peripheral collisions 17



;(FTER

First simulations



ETE 7 TeV proton beam on a Pb target
/s Vs, = 115 GeV

Z. Yang, AFTER workshop les Houches, January 2014
- 500 -

AFTER p-Pb HIJING 450
T \5,,=115 GeV

LHCDb p-Pb data
TS =5.02 TeV

400
350

300

LHCDb Pb-p data

TS =5.02 TeV 250
200

2<n<3 0

100
5

0 50 100 150 200 0 50 100 150 200
nTracks nTracks

v Probability of high track multiplicity is lower in the fixed target mode
than in the collider mode, at LHCb acceptance 2 <1 <5

v Boost should not be an issue — no problem for LHCb-like detector to
cope with seen multiplicity

19



FTE

1 m Liq. H,
1 m Liq. D,

LHC pp 14 Tev
(low pT)

RHIC pp 200GeV

1cm Be

lcm Cu
1cm W

1lcm Pb
LHC pPb 8.8 TeV
RHIC dAu 200GeV
RHIC dAu 62GeV

Expected quarkonium yield
pp and pA @Vs = 115 GeV

N(Y) yr?
=AL8Bo,

8.0 105
1.9 10¢

1 m H target

1000 times more statistics than at

[ (fbiyri) NUMN)yr?
= ALBc,
20 4.0 108
24 9.6 108
0.05 (ALICE) 3.6 10’
2 LHCb 1.4 10°
1.2 107 4.8 105

= £ (fbl.yr?)

64
185

207
207
198
198

0.62

0.42
0.31

0.16
10"
1.5 10"
3.810°

N(J/¥) yrt

= ALBo,
1.1 108

5.3 108
1.1 10°

6.7 108
1.0 107
2.4 10¢
1.2 104

1.8 105
7.2 10°¢

1.2 103

N(T) yr?
=AfBo,

2.2 105

1.1 10¢
2.3 10¢

1.3 10¢

7.5 10°

5.9 103
18

RHIC (@200 GeV)
Comparable statistics to LHC

1 cm Pb target

v 100 times more statistics than at

RHIC (dAu@200 GeV)

v Comparable statistics to LHC

 Detailed study of quarkonium
: production and nuclear effects

20



FTE

PbA

1 m Liq. H,
lcm Be

lcm Cu

Icm W

lcm Pb
LHC PbPb 5.5 TeV
RHIC AuAu 200GeV
RHIC AuAu 62GeV

1 cm Pb target

A.B

207.1
207.9

207.64
207.185
207.207
207.207
198.198
198.198

[ £ (nb.yri)

800
25

17
13

0.5
2.8
0.13

N(J/¥) yr?

= ABLBgo,

3.4 10°
9.1 10°

4.3 10°
9.7 10¢
5.7 10°
7.3 10°
4.4 10¢
4.0 104

Expected quarkonium yield
PbA@Vs_ = 72 GeV

N(Y) yrt

=AB B0,
6.9 103
1.9 103
0.9 103
1.9 104
1.1 104

3.6 10
1.1 104

61

v Similar statistics than at RHIC @200 GeV

v 2 order of magnitude larger that at RHIC
@62 GeV

iDetaiIed study of
rquarkonium states

21



ETE Quarkonia fast simulations,
/s PppatJs =115 GeV

- PYTHIA 8.185

- Fast simulations with LHCD reconstruction parameters

I A naAil RAARE RARES RAREE REALE RAREE MRS LLARE AL L .
v Requirements: & o E
> Momentum resolution: Ap/p = 0.5% 5 0.5 + 6.63%exp(-0.13 Momentum)
> 1 identification efficiency: 98% X: E
3k —
v Single p cuts: i E
>2<n, <5 T ot E
H 0 10 20 30 40 50 60 70 80 90 100
> p H> 07 GEV/C Momentum [GeV/c]
T
v/ u misidentification (with m or K): £

0.5 + 8.6*exp(-0.11*Momentum)

> If /K decays before 12m (LHCb
calorimeter) it is rejected by tracking

> If decays after 12m misidentification
probability is applied — see plots

- N W s OO O N 0 ©

F. Achilli et al, arXiv:1306.0249 0 10 20 30 40 50 6I\(I)Ionzgntuar?1 [égwl?o
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FTE P signhal simulation with
/a full background

JL =192 nb*, 1.5 minute of data taking with 1m H, target

Y

= L L L = |
= PYTHIA 8.185, Minimum bias L=192nb" 3
- p+p, s =115 GeV i
| — Jiy,y' + bkg|
N p" > 0.7 GeV/e JIy
2 10k - 2'< n <5 ' S
> - | u I 1|1 3
% E _ — 1 bkg E
o [ | _
- [ J/: 27267
S 102 | W(2S): 181 —
2 E
= Wﬂ;ﬂl - :
= |||||r|||r {0 T i
O B | B} il ﬂ||#|. Jr,-|||'- 1'| J m . -
O 10 = | T| il -|||‘q % 'LI.'|I|"|
= | Rl W
i I 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 |
3 3.2 3.4 3.6 3.8 4

M,, (GeV/c?)

> Dominant source of background is from misidentified r
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FTE J/w signal simulation with
<=  full background, y bins ;> °"""-

- fJL =192 nb", 1.5 minute of data taking with 1m H_ target
g , larg

103 |||||||||||||||| I |||||||| I |||||||||||| I IIIIIIIIIIIIIIIIIIII I IIIIIIII IIIIIIIIIIIJIIIIIIIII

E_ PYT HIA 8 185, Mm:mum b:as L 192 nb ! _E B PYTHIA 8 185, Mlm pum blas L=192nb" N
- p+p, \s =115 GeV ] 10° b p+p, \s =115 GeV —
oiq i 127*; > 0.7 Cj}eV/c — J/y +bkg - C:I_Q E 129; > 0.7 (;eV/c — Jly + bkg E
% 07 <T]u< — 7 bkg _ % i <T]u< — 1 bkg ]
= - S/B: 76 ] = e S/B: 2.4e+02 _
0 - , 1 w©v 2 , =
& B 2<Y,, <3 L=3.1GeV/ g = - 4<Y,, <5 w=3.1GeV/ic .
o - o =11 MeV/c? 1 o - o = 11 MeV/c? T
8 10 4 o
=] Lt
c - c 10
- - -3 =
(o] - o -
o 1 O

F 1]

] 1 1 1 T EEEEninnmiinin
29720537305 31 3.15 33 325 53 335 3.4 297205 3 3.05 31 315 322 325 3.3 3.35 3.4
M, (GeV/c?) M, (GeV/c?)

> Excellent J/s signal with high signal to background ratio
> Most background is combinatorial (p not coming from J/{y decay)
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- [L=11b"', 2 weeks of data taking with 1m H_ target
g , targ

PYTHIA 8.185
106 ptp, Vs=115GeV
E Jy >

L=1fp"

Gy, XBR =120 nb

10° =

Counts per 0.1

10% — 2<nu<5

p‘; > 0.7 GeV/e

SR KA TR B Y- R S - B
ya
J/U y range:

-)2 < y1ab< 5
2-2.8 <y, <0.2

> J/Y rapidity range limited only by
cutson p (2 < n, < 5)

> With larger acceptance detector even
wider J/ys rapidity range

L WU DL LA B B B B
PYTHIA 8.185

p+p, Vs =115 GeV

JIy > g

108

L=1fb"'
G, X BR=120nb

10°

IIIIII|,|I IIIIII[II 1]

p? > 0.7 GeV/c

10°

Counts per 100 MeV/c

M B R B
8 0. 12 14 16 18 20
p(éeV/c)

T

> p.= 15 GeV/c for JAP easily reachable

with a year of data taking (20 fb!)
> This corresponds to x_ = 0.25

> Equivalent p_ reach to RHIC @500 GeV

> The same p, reach expected for pA
25



@:\ Summary

> Many physics opportunities with a fixed target
experiment using LHC p and Pb beams

> Novel testing ground for QCD in the high-x frontier
with AFTER@LHC

> Extensive spin program with a polarized target
- Using dense targets high luminosities can be achieved

- Target versatility: hydrogen, deuteron, nucleus —
nuclear effects and QGP

> First fast simulations performed

26



FTE

Outlook

4

- Special issue in Advances in High Energy Physics - submission deadline

March 20, 2015
> Everybody is welcome to contribute

- Expression of interest expected in 2015 I

- Development of the fast simulation
framework

after.in2p3.fr

Thank you !

Advances in High Energy Physics

Special Issue an

Physics at a Fixed-Target Experiment Using the LHC

Hindawi Beams

Fixed-target experiments{FTE) have brought essentis] contributions to partide and
nuclear physics. They hove led to particle discoverdes (£}, Jh, ..} and evidencoe
for the nowel dynamics of quarks and gluons in heavy-fon collistons. In accessing
Tigh & and m oifering opions for (un-) poarsed proion and oaclear [argets, they
have also led to the observation of surprising (:CI phenomena. They offer specific
advantages compared to collider experiments: access to high x;, high luminosities,
target versatility, and polarisation

Thie LHC 7 TeV protons ol Largels release aC mos. energy close o 115 GeY (72 Gev
with Ph), in a range never explored so far, sgnificantly higher than that at SP5 and
noit far from RHIC. The production of guarkonta, DY, heavy flzvours, jets, and yin
PA coliistons can be studied with statistics previoushy unheard of and in the badoward
reglon, X < 0, which 1s uncharted. High precision QCID} messurements can als
obviously be carred oul In pfr and gl collidons with H; and Dy tangets. With the
50 TeV protons of the fishire circular collider (FCIC), the ¢ ms. energy could reach
300 G2V fior original studles of W and Z boson, and perhaps HY, production In pi
and i collisioms,

With the LHC I's beam, one can stdy the guark-gluon plessma (QGP) from
the viewpolnt of the nucleus rest frame after its formation. Thanks to modem
technologies, studies of, for instance, direct ¥ and quarkonium F-waves production
In heary-ion collisions can be envisloned

Polarising the tarpet allows one to shudy sngle-spin cormelations incuding the Stes
effect, hence, the correlation between the parton ky and the nuceon spin

We iniend to publish 2 special Issue on the phrysics at such a FTE using the LHC or
FCLC beams. The editors welcome orlgingl research articles and review articles from
hinth teenrists and experimentalisis

Potential toplcs tnclude, but are not Hmited to:

& Hegwy-gquark and gluon content at large x

» TMDs and single-spin asymmetries

= Heayy-Oavour studes i pA and AA cllisions al FTEs
» W, £, and H production mear threshold

» Target palarisation
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FTER  Physics Highlights: AFTER @ LHC
— pp and pA @Vs_ = 115 GeV

(Gluon) Sivers effects with a transversely polarized target

Gluon Sivers effect: correlation between the gluon transverse momentum
k; and the proton spin

] The target rapidity region (x < 0) corresponds to high xT (xg = -1) where
the k; - spin correlation is the largest

U Transverse single spin asymetries studied using gluon sensitives probes:
- quarkonia (J/y, Y, X.)
- B & D mesons production

- Y, Y-jet, y-y also J/y-y

L.. Massacrier — SPIN 2014
Conference
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FTER  Physics Highlights: AFTER @ LHC
— pp and pA @Vs, = 115 GeV

TMDs STUDIES WITH AFTER@LHC (WITH A POLARIZED TARGET)

(Quark) Sivers effects with a transversely polarized target

U Can be probed with the Drell-Yan

AFTER pp' 115 GeV

Experiment particles energy 'S xg & 0.05 [
(GeV) (GeV) (nb~1s~1)
AFTER p+p' 7000 115 0.01=0.9 1
COMPASS a4+ pl 160 17.4 0.2+-0.3 2 0 [
COMPASS at 4 pt 160 17.4 ~0.05 2
(low mass)
RHIC pl+p collider 500 0.05+0.1 0.2 y
J-PARC p'+p 50 10 0.5+0.9 1000 £ pnos
PANDA p+p' 15 5.5 0.2+0.4 0.2 -
(low mass) <
PAX pl+p collider 14 0.1+0.9 0.002 [
NICA pt+p collider 20 0.1+08 0.001 0.1 F
RHIC pl+p 250 22 0.2+05 2 t
Int.Target 1
RHIC p'+p 250 22 0205 60 _ 4<M<8 GeV
Int.Target 2 D15 b .
P1027 p'+p 120 15 0.35+0.85 400-1000 06 04 02 0 02 04 08
P1039 p+pt 120 15 0.1+0.3 400-1000 Xg
Relevant parameters for the future proposed Prediction for AFTER

polarized DY experiments
M. Anselmo, ECT*, Feb. 2013

S. J. Brodsky et al., Phys. Rep. 522 (2013) 239 (Courtesy U. d'Alessio)
V. Barone et al., Prog. Part. Nucl. Phys. 65 (2010) 267

Asymmetry up to 10% predicted in DY for the target rapidity region (x. < 0)
L. Massacrier — SPIN 2014
Conference
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