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+ physics issues

O study nuclear PDFs (parton shadowing)
O (coherent) energy loss in nuclear matter
O disentangle effects by looking at different processes
=» prompt J/4¢ and J /4 from b
=» T production
=» Z production
=» fixed target physics
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&8 A typical pPb interaction in LHCb
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W& Current knowledg

=» ratios: (nuclear PDF)/(nucleon PDF)
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O currently still large unexplored regions
@O accessible regions for LHCb in J /4, T, Z production, approximately. . .
= J/Y: 1-100°<z2<1-107%and7-1073 <z < 7-1072
27T 3.10°<z<3-10%and3-1072<z<3-107!
2 Z: 210%<z<3-10%and3-107' <z
=» fixed target: z ~ 0.1




e . . = 1 do-pA/dy
nuclear modification factor: Rpa(y) = A doy,/dy
forward-backward asymmetry: Rpg(y) = Zealtlol)

UpA(_|y|)

O positive rapidity in direction of the proton
O pp cross-section cancels in Rpp
O exploit asymmetric layout of LHCb to measure forward and backward

SPI /7

results from 1.6 nb—! pPb-data recorded in 2013 =»



W& J/v production in N\

=» separate prompt and delayed components by a simultaneous fit of
. B J/¥
mass and pseudo-proper-time t, = (zj,y — zpv) - My /D2
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&% Single differen

% /s = 5TeV, transverse momentum 0 < p7 < 14GeV/c
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=» common range of forward and backward acceptance: 2.5 < |y| < 4.0
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results require interpolation of pp cross-section to /s = 5TeV

Rypy # 1: the nucleus is not a loose collection of independent nucleons
tighter bound B-mesons less affected than prompt J /4

energy loss and shadowing are about equally important

@ J/+ data agree with “energy loss + NLO shadowing”



WS /v results: f

=» interpolated pp cross-section not required
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0O differential measurement in |y|
O same observations/conclusions as for Rppy

= study heavier systems



(8% Upsilon productio

=) statistics limited measurement
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O no differential measurements possible
O kinematic range: pr < 156GeV/c, 1.5 <y < 4.0and -5.0 <y < —2.5
B study nuclear effects in common rapidity range 2.5 < |y| < 4.0

@ evidence for strong suppression of T(2S5) and T(3.S)
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=» focus on T(15)



(& Results on Upsilo

=» T(18S) nuclear modification factor and forward-backward asymmetry
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less suppression for Upsilon than for prompt J /4 production (red symbols)
backward data consistent with expectations of anti-shadowing
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=» clean signals: 4 backward-candidates, 11 forward-candidates
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&% Fixed target ph

SMOG: System for Measuring Overlap with Gas

Flow to VELO

restriction

“fill” valve
PV501

o

. High pressure

=¥ injection of Ne-gas into VELO



W&l Fixed target strc

=» proton-Neon collisions recorded during the pA pilot run
O ./syy = 87GeV, boost to center-of-mass Ay ~ 4.5
O LHCb: backward direction in the nucleon-nucleon center-of-mass
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&y Nucleus-nucleus i

=» a first look at PbNe collisions

PbNe mteractlons \/ —54 4 GeV
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O O(1/2h) very low luminosity data taking with PbNe interactions
O plots based on 1/4 of available statistics

< possibility to study nuclear PDFs at large z!

Qcb and tuning, October 20-22, 2014 14



&y LHCb Summary

= rich harvest already from 1.6 nb~' pA running

O initial measurements
=» production of prompt J/1 and J /% from b
=» Upsilon production
=» Z production
=» first sets of event with fixed target pNe and PbNe collisions

O current limitations
=» not enough statistics for heavy particles to allow definite conclusions
=> no pp reference data at /s = 5TeV

O more data in pA and pp at the same /syx would be useful

O in the meantime focus on further analyses of existing data
=» energy flow, multiplicities, strangeness production, . ..
=» charm and beauty production cross-section, excited charmonium states
=» correlations (ridge effect)
=¥» central-exclusive-production




