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+ HECR Open questions (E/X__ )
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gives information on the primary particle

v Results are different between experiments both for

E spectra and composition measurements

v Interpretation relies on the MC prediction and has
quite strong model dependence
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= May 2004 LOI

m Feb 2006 TDR

m June 2006 LHCC approved

Sep 2008
1st LHC beam
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Dec 2009
1st 900GeV run

Jul 2006
construction
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Inclusive photon
spectrum analysis

“Measurement of zero degree
single photon energy spectra for
Vs =7 TeV proton-proton
collisions at LHC*

PLB 703 (2011) 128

Alessia Tricomi Results from LHCf

lrus w’n

8 0 Place Plgalle
‘ /;f

HCP 2011 November 14-18 Paris




*+ Data Set for inclusive photon

spectrum analysis

- Data

— Date : 15 May 2010 17:45-21:23 (Fill Number : 1104)
except runs during the luminosity scan.

—~ Luminosity : (6.5-6.3)x10%?8cm2s!,
— DAQ Live Time :85.7% for Arml, 67.0% for Arm2
~ Integrated Luminosity : 0.68 nb-! for Arm1, 0.53nb-! for Arm2

-~ Number of triggers : 2,916,496 events for Arml
3,072,691 events for Arm2

- Detectors in nominal positions and Normal Gain

- Monte Carlo

- QGSJET II-03, DPMJET 3.04, SYBILL 2.1, EPOS 1.99 and
PYTHIAS8.145: about 107 pp inelastic collisions each
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*+ Analysis WORKFLOW

1. Energy

Leakage-out Function

Reconstruction
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5. Systematic uncertainties
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+ Comparison between Models

PYTHIA 8.145
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+ TV spectrum and air shower

10000 . .
Longitudinal AS development
1000 Hhul I S S S B R B B
6e+07 _..::"l.’ ........ ....... -
100 .
Be+07 | l. ................. :......é ....... -
10 qe+07 "-:._
1 3e407 - e .......................................... ol
peso7 b B T
0.1 L eel <X __>=T18g/cm
1e+07_ ................ :.:.. ..................... _ .......... ........ 2_
0.01 ol L <);(max§>_§89 J /Cim
100 200 300 400 500 . 600 700 800 900 1000
0.001 [ ] Vertical Depth (g/cm?)
0 01 02 03 04 05 06 07 08 09 1 "E B EPOSv1.99
S [ QAIET P
m spectrum at E,_, = 107eV e QGSJETIH
cpe o . pe . . g800 ....
v Artificial modification of meson spectra (in %
agreement with differences between models)
~ 2
v A<X__ (p-Fe)>~ 100 g/cm > M
v Effect to air shower ~ 30 g/cm? _
o AUGER, ICRC 2011

Alessia Tricomi Results from LHC{

1019
E [eV]



+ pr distribution dependence
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What’s next

Detector upgrade, analyses, 1
runs
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+LHC{ on going activities (I):

new analyses

2011-2012: New analyses
- n¥ measurement
- 900 GeV spectra
- Pr Spectra
- Hadron spectra
- n,K%A?
Typel
Large tower

o

Small tower
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o

Type II
Large tower

Small towe<>

Results from LHCf

Excellent performance
of position sensitive
detectors give us the
possibility to reconstruct
multi-hit event in the
same tower



+ LHCI{ on going activities: n° analysis

Type-l sample
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+ LHCf Future PLANS (I)

2010 2011/2012 2013
LEC 7TeV , 5 _;shutdown
| |
W

—> upgrade E >
b LHCf-HI
&

2011-2012: Detector upgrade for 14 TeV run

m Replace plastic scintillators with Rad
Hard GSO

m Test beam at HIMAC on going

m Modify the silicon layers positions to
improve silicon-only energy resolution

m Test beam at SPS to calibrate
Arml1&Arma2

m Improve the dynamic range of silicon

Alessia Tricomi Results from LHCf

Resolution [%]

2014
14TeV
3 pes
‘E q .aE
E LHCf I1 Mé EJ260

0.6
04—

0.2

— GSO_2
— GSO_1

3- nnun| “nnnl 1 IIIIIIIJ 1 Illllll] ||nun| A
1 10 10 10 10t 10* 10°
Dose[Gy]
Energy Resolution for gamma-rays
_ Cut of hit postiion (4<x<16,4<y<16)
A
A A
10 A
[ )
n .
—
. ~ 2 2
8 Silicon Layers 6612 12 f'826:3442%
| i®: 7 Layers(6,12,18,26,30,34,42X0)
A Slllcon Layers (curren conf.)
W 8 Silicon Layers | |
[J:16:Silicon Layers :
1 ‘@: Scintillator layers:

10?

10°

Gamma-ray Energy [GeV]



4+ LHCIf Future PLANS (1I): Ion runs

2010 2011/2012 2013

LHC 7TeV | 3 I shutdown

Jul et _>|
etector
—> upgrade
LHC{-HI

Re-install?

m 2012-2013: p-Pb runs?

m Interest in Ion runs

2014
14TeV
g —
o LHCfII -

m Physics case study well motivated
m LHC Ion run and/or RHIC

m Discussion on going with LHCC, LHC n
machine, ATLAS about reinstallation on p-

[ Dist
2

Pb -remnant side p —rémnant side

all tower (Pb-remnant side) | [ Distrib. of n hits on small tower (p-remnant side) |

remnant side during p-Pb run (end of
20127)

m Discussion about possible data taking at
RHIC
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+ LHC{ Future PLANS (II): p-Pb run
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+ LHC{ Future PLANS (II): p-Pb run

Small tower

Energy distrib. in small tower (p-remnant side)
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+ LHC{ Future PLANS (II): p-Pb run
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+ Conclusions

m LHC{ Inclusive photon analysis published

m First comparison of various hadronic interaction models with
experimental data in the most challenging phase space region
(8.81 <1 <8.99,m >10.94)

m Large discrepancy especially in the high energy region with all models

m Implications on UHECR Physics under study in strict connection with
relevant theoreticians and model developers

m Other analyses are in progress (1%, 900 GeV spectra, P, spectra, hadrons...)
m Stay tuned for new results

m We are upgrading the detectors to improve their radiation hardness (GSO
scintillators and rearrange silicon layers) for 14 TeV run

m Discussions are under way to come back in the TAN for the possible p-Pb run
in 2012 or at RHIC for lower energy p-ions runs

m Physics case well motivated
m Discussion are on going (LHCC, LHC, Atlas etc.) for LHC{ re-installation

m We will anyway come back in LHC for the 14 TeV run with upgraded
detector!!!!
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