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Isolated photons In p-p & parton densities

m Leading parton-parton y production processes in hadronic collisions:

! ! ? ! Parton-to-photon fragmentation:
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(Suppressed by isolation cuts)

Annihilation Process Compton Process

m Isolated-y at “low”-V's & high-p. are sentitive to high-x gluons & sea:
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Very large uncertainties above x~0.3. Also at large Q? !
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Isolated photons In p-p & parton densities

m Leading partonic vy production processes in hadronic collisions:

q Y q Y i
Parton-to-photon fragmentation:
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Annihilation Process Compton Process

m Isolated-y at “low”-V's & high-p. are sentitive to high-x gluons & sea:
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Very large uncertainties above x~0.3. Also at large Q? !
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Isolated y in Pb-Pb & nuclear parton densities

m Leading partonic vy production processes in hadronic collisions:
| i | qi |
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Annihilation Process

Compton Process

Parton-to-photon fragmentation:
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(Suppressed by isolation cuts)

m Isolated-y at “low”-V's & high-p. are sentitive to high-x gluons & sea:
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Very large uncertainties
in EMC & Fermi regions !

Also at large Q32!

EPSO09, arXiv:1011.6534
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Current data-sets in PDF global fits

m Deep-inelastic-scattering (ep), fixed-target (pp), collider (pp) data:
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Current data-sets in PDF global fits

m Deep-inelastic-scattering (ep), fixed-target (pp), collider (pp)

NNPDF2.0 dataset x=0.3-1.0
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High-x PDFs:

Few data (DIS) available
& mostly sensitive just to
valence-quarks
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Isolated vy in p(7 TeV)-p(rest): V's ~ 115 GeV

m p-p kinematics at fixed-target LHC:
To access x > 0.3 one needs isolated-y with: p_=x.Vs/2 > 20 GeV/c
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Isolated vy in p(7 TeV)-p(rest): V's ~ 115 GeV

m p-p photon kinematics at fixed-target LHC (central rapidities):
To access x > 0.3 one needs isolated-y at: p,.=x Vs/2 > 20 GeVi/c

m JETPHOX NLO
PQCD calculations:

p-p at Vs=115 GeV
ly|<0.5, p,>20 GeV/c

Isolation: R=0.4, E_."<5 GeV
£(10 cm H_-target) ~ 2-10° pb/year
PDF: CT10 52 eigenval. (90% CL)

Scales: u. =p,
FF = BFG-II

x-section uncertainties® of +150%

© (68%CL)/(90% CL) ~ 1.65
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LHC fixed-target, Orsay, July'11

Isolated vy in p(7 TeV)-p(rest): V's ~ 115 GeV

m p-p photon kinematics at fixed-target LHC (backwards rapidities):
To access x > 0.3 one needs isolated-y at: p.=x Vs/2e¥ > 10 GeVI/c

m JETPHOX NLO
PQCD calculations:

p-p at Vs=115 GeV
O<y<-3., p,>20 GeV/c

Isolation: R=0.4, E_."<5 GeV

£(10 cm H_-target) ~ 2-10° pb/year

PDF: CT10 52 eigenval. (90% CL)

Scales: u. =p,

FF = BFG-II

x-section uncertainties® of £170%
¢ (68%CL)/(90% CL) ~ 1.65
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Isolated vy in Pb(2.76 TeV)-Pb(rest): v's  ~72 GeV

m Pb-Pb photon kinematics at fixed-target LHC:
To access x > 0.3 one needs isolated-y at: p,.=x Vs/2 > 10 GeVi/c

m JETPHOX NLO

pQCD Ca|CUIat|OnS 3107; (Very pre”minary)
3
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Backup slides
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Q? versus Bjorken-x (pre-LHC)

m Deep-inelastic-scattering (ep), fixed-target (pp), collider (pp)
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Q? versus Bjorken-x (LHC)

m (X,Q?) reach increased significantly !
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Q? versus Bjorken-x (LHC)

m (X,Q?) reach increased significantly ! m parton-parton collision:
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Q? versus Bjorken-x (LHC)

m (X,Q?) reach increased significantly ! m parton-parton collision:
ST E— < gluons: quarks
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Low-x PDFs

m DIS collisions probe distributions of partons inside hadrons:

Q2 = “resolving power”
Bjorken x = momentum fraction carried by parton

v W (or Z)

Q2 intermediate boson d2 G 2%&2 2
e =g e B Y xFs =y
— == dxdQ®  xQ° | ]
Proton = - . . ..
guon &L F,,F,,F = proton structure functions, (y = inelasticity).

m Gluons dominate but only indirectly constrained via F, “scaling violations”:

HERA F 4y
I — o _CTEQ6S5
%T | x:t:::mzs:‘ ? FEUS NEO OO fit O MRstm'IE
LIRS i N g [ Alekhing2
== | :f—oumm N—

_:: —un0ds G O NNPDF1.0

[ =i RN x

4 —‘=

j::y;f"/’f( i - 0F>(x,0%) _ 100,(0%) . N
' ﬁ:kﬁﬂﬂ”ﬁ —r aln(QZ) ~ 277 xg(x? Q )»
T b

My """_"E.-:M At 0
B i Mg an e gAta By B x=0.05
sl o) Sp x=0.08
p :;.,rec;;m.-m—'—."-l:r._!_'_i_xm.ls
1| e & ey pasang =g 5 ;=I.LIB 1
Sy 8§ !Fms
Bl i - il J. Rojo et al. NPB 809, 1 (2009)
= ki ||||| 1 IIIIIIII L """'I 1 |||\|||‘ 1 L1 11111
- 1 10 1w’ 1w’ 10? 107 105 104 1U3 10-2 10-1 1
LHC (v cigeny —iomyy vy QU GeV?) 16/10 X LDevIu U EILEIT e (CERIN)



Low-x studies at the LHC: proton

mppP@14TeV:
(1) At y=0, x=2p./v/s~10 (domain probed at HERA,Tevatron). Go fwd. for x<10*
(2) Saturation momentum: Q_*~ 1 GeV?(y=0), 3 GeV? (y=5)
(3) Very large perturbative cross-sections:
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Low-x gluon nuclear densities

m Current knowledge of low-x gluons from:

F, (e-A), Drell-Yan (p-A), high-p. hadrons (d-Au).

m x<0.01: very few measurements (non-perturbative): huge uncertainties !
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Experimental access to low-x PDFs

DdE, DIS'07 arXiv:0708.0551

m Perturbative processes: s 10 Juon (G =10 Gev?)
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m Current knowledge of low-x nuclear
gluon density (& evolution?) is as
bad or worst! than for the proton
~15 years ago (pre-HERA).

Large impact on genuine physics (saturation) &
on interpretation of QGP data (e.g. J/w suppr.).

m Likely, in order to reach present-day
proton PDF precision we would
need a machine like LHeC.

m Hopefully, we can constrain
XG(x,Q?) with coming LHC data:

> v-Pb (Pb-Pb) @ 5.5 TeV
> p-Pb @ 8.8 TeV
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