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The LHC forward experiment
LHCf Arm#1

Dl (x6MBXW)

T
- e

—

* Most of the collision energy flows into forward direction
* Neutral particles (photons and neutrons) emitted around O
degree arrive at LHCf 3



Cosmic-ray spectrum and collider energy
(D’Enterria et al., APP, 35,98-113, 2011 )
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Brief history with LHC collisions

Activity

2009 Operation with LHC Vs=0.9 p-p collisions

2010 Operation with LHC Vs=0.9 and 7TeV p-p collisions

2011 Upgrade to radiation-hard detectors (continued till 2014)
2012

2013 Operation with LHC vs=2.76TeV p-p collisions and
5.02TeV p-Pb collisions

2014
2015 Operation with LHC Vs=13TeV p-p collisions (with ATLAS)
2016 Operation with RHIC Vvs=0.51TeV p-p collisions (proposed)

2017- p-N/N-N collisions at RHIC or p-O/0-0 collisions at LHC
(under discussions)
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Update in t° Analysis
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7t % p, spectra in 7TeV p-p collisions
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7t 0 p, spectra in 7TeV p-p collisions
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7t % spectra in 2.76TeV p-p collisions
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Scaling
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Forward neutron spectra
(Vs=7TeV p-p;arXiv:1503.03505 [hep-ex])
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e Zero degree production is qualitatively explained by QGSJET Il
* Non-zero-degree productions (larger cross section) are
underestimated by popular QGSIJET Il and EPOS models
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Energy flow

* Post-LHC models (EPOS-LHC and QGSJET 11-04) well explain
the 1 results, but not for neutrons

 DPMIJET3 explains the neutron results, but it is not recently
used for CR simulations
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RUN Il



Start LHC commissioning
with beam

RUN Il updated schedule

Scrubbing for 50 ns

operation
Apr May June
Wk 14 15 16 17 18 19 20 21 22 23 24 25 26
Mo 3p; EasterMon g 13 20 27 1 18: Whit o5 15 22
Tu 5 \/
We Recommissioning with é Ts1
beam §
Th J23 g
S S)hy t May &
Fr ,E‘-’DE y we are here [ May
Sa 3
v
Su

e 1-7 June: Physics (stable beams)
e 8-12 June: Special physics run
 vdM scans
 LHCf dedicated run
e 15-19 June: TS1
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Beam conditions during LHCf run

beta®; 19m

pileup; 0.01-0.03 (in discussion)
luminosity; (0.6-1.8)x102° (n,; 40 bunches)
bunch spacing; >2usec

a few non-crossing bunches

crossing angle (@1P1); as much as possible up to
145urad downward

integrated lumi; >10 /nb delivery (to be defined)
— 3 (or 4) good fills



ATLAS-LHCf Joint operation

* LHCf sends trigger signal to ATLAS

e ATLAS records

— full detector data up to 5M events
— central track, MBTS, Lucid, ALFA up to 50M events

* Preliminary analysis was carried out using the
2013 p-Pb collision data and the results were
presented in the last LHCC (closed session)

=> we are going to make these results public

LHCT Preliminary R
LHC p-Pb, |5,,,=5.02TeV ]

pan —4-DATA .
@ 10000 ¥ MC(UPC) -

FEIMC(QCD) ] LHCf forward neutron in 5TeV p-Pb

Data vs MC (UPC+QCD)

UPC can be identified with no central activity
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LHCf-ATLAS common operation

LHCf#Arm2 ATLAS LHCf#Arm1

particles
Non diffraction
"""""""""""""""""""""""""""""""""""""""" SD proton can be
" . . ed by ALFA
Single diffraction

LHCf#Arm?2 e |/ LHCH#Arm 1

----
ca - NI SIRE BN
---=w - - —— - = EEEE.

* Event classification using the central track information
 Event classification using the ALFA tagging (SD)
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13TeV p-p LHCf-ATLAS (PYTHIAS)
LHCTf spectra (PYTHIA prediction)

y spectrum
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* ATLAS ND : n,>=1 with |n|<2.5 and p;>100MeV/c

e ATLAS ND:except ATLAS ND
 efficiency ~40%, purity >99% for diffraction selection
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Summary

* New analyses from the 2.76 and 7TeV data

— neutron spectra at /TeV
* 30-40% higher energy flow than the latest models

— 1% in wide phase space and scaling
* good scalinginy, .-y and x;

* Ready for RUN II

— schedule of ‘special physics run’ nearly fixed

— collaboration with ATLAS
e event classification in diffractive and ND
e event classification in &
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