pA physics at the LHC

@ LHC two-in-one magnet
— Equal rigidity :: PPb = Z Dproton
— Center of mass shifted in rapidity Ay = 0.46
— Top LHC energy for pPb: 8.8 TeV ww
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[ Dual role of pA/dA collisions
p

Benchmarking: what are the cold nuclear matter effects?
N Hard probes: nuclear PDFs and more
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Small-X: structure of the nucleus at asymptotically large energies
M Saturation of partonic densities by non-linear evolution egs.

N Strong color fields

and more... Ultraperipheral collisions, measurements for astropart...
- _J
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] ALICE

I hadron PID
BN muon system
s lumi counters
. HCAL
B ECAL
tracking

o Alice muon chamber and
LHCDb same direction
[different convention for
rapidity]

M. Schmelling, May, 2012 2
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Kinematical reach in nuclear collisions
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Kinematical reach in nuclear collisions
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Kinematical reach in nuclear collisions

108

10”7

Hard Probes 2012, Cagliari

I T TTII I TTTI I T TTTI I TTTI I T TTTI I TTTI I IIIIH‘E

p+Pb @ LHC (7 TeV+2.75 TeV)

Present nuclear DIS g

and Drell-Yan in p+A <
d+Au @ RHIC

7 Present
2l DIS+DY

\\\\\\
<
AT AT AT

10° 102 10" 1

A

10
X

10°

10®

pA at the LHC 4



Kinematical reach in nuclear collisions
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Yields of several processes

Calculations done at top LHC c.m. energy of 8.8 TeV
yields for 100 nb-1 [all taken from ]. Phys. G: Nucl. Part. Phys. 39 (2012) 015010]
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Yields of several processes

Calculations done at top LHC c.m. energy of 8.8 TeV
yields for 100 nb-1 [all taken from ]. Phys. G: Nucl. Part. Phys. 39 (2012) 015010]
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Yields of several processes

Calculations done at top LHC c.m. energy of 8.8 TeV
yields for 100 nb-1 [all taken from ]. Phys. G: Nucl. Part. Phys. 39 (2012) 015010]
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Yields of several processes

Calculations done at top LHC c.m. energy of 8.8 TeV
yields for 100 nb-1 [all taken from ]. Phys. G: Nucl. Part. Phys. 39 (2012) 015010]

llllIllllIllllIllllIllllIllll LI I LELELL LI LB LELELL I LI LB I LI
~~ 100 5_ g —E
B> E e E
8 — r-—\-l_" L 7 A
) e J . fle)
}10-1 r - /v — 3
- E v
3} 3 %,
H ]
[
i 7 N
'8-‘10_2 — — 5
N E 3 o)
o) C ]
© [ .
103 H b
10_2 —— -~ h—
— - n.r I
> F i . .
8 B Ir ! T ] —~
\ § ."‘l"-l-'--‘_l T Fg
g - >
2 s |l B 0.04 >
an | E ~
o I - b
g - s 7 0.02 ©
Iy i
S It .
I
10—4 IlllIIIIIIIIIIIIIIIIIIIIIIIII 11 I L1 11 I L1 11 I L1 11 I L1 11 I L1 0'00

00 25 5.0 7.5 10.0 12,5 15.0 —4 -2 0 2
Py (GeV) y

Hard Probes 2012, Cagliari pA at the LHC 8



Ultraperipheral collisions

Calculations done at top LHC c.m. energy of 8.8 TeV
yields for 100 nb-1 [all taken from ]. Phys. G: Nucl. Part. Phys. 39 (2012) 015010]
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Moving forward: Testing the evolution
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Some questions

Where are benchmarking measurements essential?

— Quarkonia
— Jets, heavy-flavor

— Bulk - if CGC approaches used -
— What is needed in terms of luminosity /,;neasuren'ye

)

— Strategy needed - how to fully epr0|t the LHC

Is more pp reference data needed? at pr/Pbe energy
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